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EDITORIALS

The cross-national mental disorder vulnerability paradox

The World Mental Health (WMH) surveys suggest that common 
mental disorders are more prevalent in high-income than lower-
income countries1. This is striking, because individual-level so-
cioeconomic status (SES) within countries is inversely associated 
with mental disorder prevalence. Based on this within-country as-
sociation, one might expect that higher national economic devel-
opment, all else equal, would lead to lower national prevalence of 
mental disorders. That this opposite-sign pattern exists has been 
called the cross-national mental disorder vulnerability paradox2.

The term paradox has long been used to describe cases where 
opposite-sign patterns exist across different levels of aggregation. 
Such cases are often referred to as examples of Simpson’s para-
dox, named after the statistician who formalized its requirements  
in 1951. However, calling such patterns paradoxes can be mislead
ing. As Simpson noted, individual-level and aggregate-level asso
ciations align only if all else is equal across levels. If there are un
measured third variables that are unevenly distributed across units 
and associated with the outcome at the individual level, the aggre-
gate association can reverse.

Well-known examples abound. One involves university admis-
sions, where women sometimes have higher acceptance rates 
within individual departments of a university, but a lower accep-
tance rate overall. How is this possible? Because women apply dis-  
proportionately to more competitive departments. In this case, de
partment choice is the unmeasured third variable. Another well-
known example involves fertility: while higher SES is associated 
with fewer children overall, income is often associated positively 
with the number of children within SES groups, because higher in-
come allows more children to be afforded.

Both methodological and substantive explanations have been 
proposed to account for the opposite-sign associations in the WMH 
surveys3. Methodological explanations suggest that there might be 
greater reluctance to report psychological problems in low-income 
countries or there are problems in WMH survey question wording 
that obscure a true negative association between economic devel-
opment and mental disorder prevalence. Substantive explanations 
suggest that features of modern life, such as social disconnection 
and competitive pressures, increase mental disorder prevalence 
and outweigh the benefits of having more objective economic re-
sources.

Support for the methodological explanation comes from large 
cross-national public opinion surveys, such as the annual Gal-
lup World Poll of over 100,000 respondents per year conducted in 
more than 150 countries, which find that country-level economic 
development is associated with higher levels of psychological 
well-being, as measured by brief survey questions about happi-
ness, sadness, worry, life satisfaction, and hope4. This has led some 
commentators to argue that the true association between SES and 
mental disorders is negative at both the individual and country 
levels, and that the WMH finding of an opposite-sign pattern is an 
artifact of measurement error5.

However, a similar opposite-sign pattern was found in a recent 

16-country study of ICD-11 prolonged grief disorder (PGD), which 
did not include WMH data6. Reluctance to admit distress seems 
an unlikely explanation in this case, as nearly all bereaved respon-
dents reported some distress. Diagnoses of PGD instead depend-
ed on the persistence and severity of symptoms, which were more 
prevalent in economically developed countries.

A comparable pattern appears in WMH data: the endorsement 
of diagnostic stem questions for common mental disorders (e.g., 
two weeks of persistent dysphoria or anhedonia for major depres-
sive disorder) does not differ across country income levels. What 
differs is the conditional probability of meeting full diagnostic cri-
teria given endorsement of stem questions for major depressive 
disorder, generalized anxiety disorder, and post-traumatic stress 
disorder (PTSD). In the case of PTSD, for example, some poten-
tially traumatic life experiences (e.g., wars, sectarian violence, nat-
ural disasters, premature deaths of loved ones) are less common  
in high-income countries, but conditional risk of PTSD given trau
ma exposure is significantly higher in high-income countries. This 
higher conditional risk overwhelms the lower prevalence of trauma 
exposure to result in a higher PTSD prevalence in high-income 
countries. Such an opposite-sign pattern could account for the si-
multaneous existence of a negative country-level association be-
tween economic development and unhappiness, as found in the 
Gallup surveys, and a positive country-level association between 
economic development and clinically significant mental disorder, 
as found in the WMH surveys.

It is interesting to note that a similar opposite-sign cross-level 
pattern exists for suicide. Within countries, lower SES is associated 
with higher suicide risk. Yet the suicide rate is higher in high-income 
countries compared to upper-middle-income countries (with es
timates unavailable for most lower-income countries). The positive 
country-level association likely reflects increased stress and de-
creased coping resources in high-income societies, that offset the 
objective benefits of higher economic resources. An example of 
such a deficit is that perceived low social position is more strongly 
associated with mental disorders in high-income countries than 
lower-income countries7. Consistent with this observation, there 
is an opposite-sign association between SES and suicide in the US, 
with the suicide rate negatively associated with personal income  
but positively associated with mean average area income after con-
trolling for personal income8.

A growing literature supports the notion that economic devel-
opment can have negative effects that offset, or even outweigh, the 
protective effects of higher economic resources on mental health9. 
These same negative effects contribute to lifestyle-related physical  
disorders such as obesity and its associated sequelae (e.g., cardio-
metabolic and musculoskeletal disorders). These disorders are 
more prevalent in high-income than lower-income countries, de-
spite being inversely associated with SES within countries. Why 
does this opposite-sign pattern exist? Because not all else is equal 
across levels. Although higher SES supports healthier lifestyles at 
the individual level, high-income countries create environments 
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that promote obesity at a scale that overwhelms the benefits of 
higher income and better health care access.

The same logic applies to mental disorders. Features of modern 
high-income societies – social disconnection, loneliness, competi-
tion, reduced meaning – are known to be associated with increased 
vulnerability to some mental disorders even though higher SES 
has a protective effect at the individual level within countries. But 
much of the research in this area is ambiguous, because these pre-
sumed risk factors are reciprocally related to mental disorders at 
the individual level within countries. Studying their effects system-
atically at a time-space cross-national level would require data at a 
scale comparable to that of the cross-national public opinion sur-
veys used to study well-being (i.e., many countries assessed annu-
ally) rather than at the scale of psychiatric epidemiological surveys 
(i.e., a small number of countries assessed once or, in a few cases, 
twice a decade apart) along with the country-level and regional 
data on economic and policy variables.

A call has been made for creating parallel national mental wealth 
observatories, that would implement ongoing surveys to study so-
cietal influences through the investigation of time-space variation 
in mental disorders and make policy recommendations aimed at 
influencing mental well-being9. Any such effort would need to go 
beyond assessing well-being to include information about clini-
cally significant mental disorders, as time-space variation in prev-
alence of mental disorders almost certainly differs from variation 

in well-being. There would be challenges in doing this with the long 
diagnostic assessments used in epidemiological surveys, but new 
hybrid methods exist that allow integrating epidemiological assess-
ments of clinically significant mental disorders into the kinds of an-
nual cross-national public opinion surveys that are used to monitor 
well-being. This hybrid approach needs to be the way of the future, 
if we are to expand our understanding of societal-level influences 
on mental disorders.

Ronald C. Kessler1, Shelby Borowski1, Nilson N. Mendes Neto2
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cal Investigation, Harvard Medical School, Boston, MA, USA
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What can practitioners do about social determinants of  
mental health?

A vast body of epidemiological and anthropological research 
shows that a variety of social determinants, from maltreatment 
in early childhood to an array of adversities in adulthood, are the 
strongest risk factors for the emergence and maintenance of men-
tal health problems1,2. But no mental health practitioner needs 
to read the epidemiological literature to appreciate this profound 
relationship. After all, we experience it first-hand through the life 
histories of virtually every person who seeks our care. One may di-
agnose a person with depression, but being aware of the intimate 
partner violence that is a key driver. One may document that a per-
son’s psychosis has relapsed because of failure to take prescribed 
medication, but being aware that the individual’s social isolation is 
a critical factor. One may offer treatment for alcohol use disorder, 
but being aware that this habit is fuelled by the person’s enduring 
unemployment.

And yet, despite this awareness that simply treating the symp-
toms is an incomplete and inadequate solution to the mental 
health condition, most practitioners do just that, by writing out a 
prescription or offering a psychotherapy. They may feel constrained 
to directly address social determinants for a variety of reasons, most 
commonly because these determinants appear to be outside their 
locus of control; or because they have no idea on how these can be 
addressed within brief consultation times, and they fear that doing 

so will unlock a Pandora’s box which could overwhelm the clinical 
process; or, more fundamentally, because they feel that this is not 
the business of a clinician. The consequences are all too visible: our 
patients often do not engage in clinical treatments because they 
perceive them to be superfluous to the drivers that are fuelling their 
symptoms, which contributes to drop-outs, relapses and chronic-
ity.

The challenge, then, is identifying exactly what a busy practi
tioner can do when the social determinants seem so complex and 
remote from the clinic. This is a question which has not been ade
quately addressed in our research, not least because of the com-
plexity of applying study designs aimed to evaluate clinical treat-
ments to interventions targeting social determinants3,4. This is why 
most treatment guidelines say so little in this respect. While this is 
a monumental gap in the landscape of evidence-based interven-
tions, which must be prioritized in mental health research, we do 
not need to wait for research evidence to guide the way. We can use 
our common sense, in particular when the interventions we might 
offer do little or no harm.

At the level of individual patients, simply eliciting their illness 
narrative, in particular their view of what is causing symptoms, is 
an essential first step, if only because we cannot target an issue 
we are unaware of. Encouraging patients to engage with reward-
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ing and pleasurable activities that they may have withdrawn from, 
which is the essence of behavioral activation (one of the most cost-
effective of all mental health interventions)5, in particular activities 
which expose the person to the social world, could be considered6. 
Think of activities which involve engaging with one’s community 
(for example, through volunteering), being in natural surroundings 
(for example, through walks in parks), or seeking social support 
(for example, arranging to meet with people who matter to them).

At the level of people in the patient’s close social network, we 
may offer to engage with them to discuss how they might support 
the recovery process. We may offer to refer the patient to a peer 
support organization to promote connection with others who had 
a similar experience. We may be pro-active in leveraging social wel-
fare schemes for persons with disabilities. We may keep updated 
lists of agencies in our geographical area which address social de-
terminants, such as job centres, domestic violence shelters, and 
social welfare schemes; establish personal relationships with key 
contacts in these agencies, and be pro-active in referring patients 
to these services.

Naturally, we should consider factors such as cultural back-
ground, co-occurring impairments, and personal interests when 
recommending activities or services. One important strategy is to 
build clinical skills in providers who are already engaged in ad-
dressing social determinants (such as community health workers 
and peer support workers)7. This means that practitioners should 
collaborate with or, if there are none existing, support the creation 
of such front-line worker programs.

Of course, there are challenges for practitioners to seamlessly col-
laborate with social sectors. Communication gaps between mental 
health practitioners, community health workers and social welfare 
organizations can hinder effective implementation. Some patients 
may prefer to be involved exclusively in traditional medical treat-
ments. Or, the problems may be so overwhelming that there is a risk 
of practitioner and patient defeat. Despite these limitations, the risks 
are small and the benefits often visible through improved patient en-
gagement and better health outcomes.

Addressing social determinants during the clinical encounter 
can be an empowering experience for the patients, who will feel 
that care is sensitive to their real-world concerns and makes them 
active partners in their own recovery journeys. Any additional in-
vestment of time that a practitioner makes, or financial resources 
that a health system provides, would pay for themselves hand-
somely (which is why a growing number of health systems are 
facilitating such opportunities for health care practitioners8), and 
would make the practice of mental health care more holistic and 

interesting than the reductive process that it has become for many. 
It would help connect the clinic with the community in what could 
be a mutually reinforcing dynamic which destigmatizes mental 
health care and makes it more meaningful to its beneficiaries.

Would these practices dilute the mission for psychiatry to be 
more grounded in targeting the core mechanisms which propel 
mental health conditions? I think not, since our emphasis on psy-
chopharmacology seems to almost entirely focus on dampening 
down symptoms. On the other hand, psychotherapies often target 
an individual’s inner world of cognitions and behaviors on the ba-
sis of theories, not observable facts, suggesting that those are the 
mediators of the mental health condition in that particular person. 
In my mind, not dealing with social determinants in mental health 
care is equivalent to treating tuberculosis with only antitussive 
medication.

Indeed, addressing social determinants, far from unmooring 
psychiatry from its siblings in other medical specialties, would 
do the exact opposite, by offering a mechanistically informed ap
proach to clinical practice. By fully embracing the need to attend 
to social determinants, clinical mental health disciplines would fi
nally realize the true potential of the biopsychosocial approach to 
mental health care, which, while widely touted, remains largely un
fulfilled. Moreover, doing so would also align clinical practice with 
what matters most to patients themselves, moving away from a 
one-size-fits-all approach predicated on a narrowly defined, diag
nosis-driven, clinical treatment model to person-centred care.

This, in turn, would offer an opportunity to bridge the gulf be-
tween the clinical outcomes which dominate practice and the re-
covery outcomes which are championed by persons with the lived 
experience. Most of all, it would make the experience of mental 
health care fulfilling for both the patient and the practitioner.

Vikram Patel
Department of Global Health and Social Medicine, Harvard Medical School, Boston, 
MA, USA

1.	 Kirkbride JB, Anglin DM, Colman I et al. World Psychiatry 2024;23:58-90.
2.	 Lund C, Brooke-Sumner C, Baingana F et al. Lancet Psychiatry 2018;5:357-69.
3.	 Bickerdike L, Booth A, Wilson PM et al. BMJ Open 2017;7:e013384.
4.	 Husk K, Elston J, Gradinger F et al. Br J Gen Pract 2019;69:6-7.
5.	 Cuijpers P, van Straten A, Warmerdam L. Clin Psychol Rev 2007;27:318-26.
6.	 Holt-Lunstad J. World Psychiatry 2024;23:312-32.
7.	 Patel V, Saxena S, Lund C et al. Lancet 2023;402:656-66.
8.	 UK National Health System. Social prescribing. www.​engla​nd.​nhs.​uk/​perso​

nalis​edcare/​social-​presc​ribing.

DOI:10.1002/wps.21337

http://www.england.nhs.uk/personalisedcare/social-prescribing
http://www.england.nhs.uk/personalisedcare/social-prescribing


296� World Psychiatry 24:3 - October 2025

SPECIAL ARTICLE
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Improving meaningful outcomes is the main goal of clinical care for mental disorders. Traditionally, the focus in clinical research and practice has been on 
outcome domains that refer to symptom severity or service use (e.g., hospitalization), relate to categorical diagnoses, and favour clinician-rated measures. 
More recently, self-rated and dimensional as well as transdiagnostic outcome domains have gained traction, and functioning, quality of life and well-being/
life satisfaction, along with the construct of personal recovery, have become a stronger focus. These key multidimensional outcome domains need to be 
properly defined and assessed. Further, the concepts of “functional” and “personal” recovery need to be differentiated. “Functional recovery” is defined by 
observed functioning across the domains of self-care, social interactions, leisure time activities, and educational or vocational activities. “Personal recovery” 
involves the subjective sense of living a personally meaningful life, irrespective of whether symptoms continue, or ongoing/intermittent support is needed. 
Despite the multi-stakeholder relevance of these outcome domains, no comprehensive account of how to measure them is available. To fill this gap, we 
provide here an overview of the main tools to assess functioning, quality of life/well-being/life satisfaction, and personal recovery outcomes across mental 
disorders in adults, aiming to also identify additional needs that should be addressed. We identified tools that can be used in clinical and research practice 
to assess people with the following mental health conditions: anxiety disorders, bipolar disorder, dementias, eating disorders, major depressive disorder, 
obsessive-compulsive and related disorders, personality disorders, post-traumatic stress disorder, schizophrenia, and substance use disorders. Both trans-
diagnostic and disorder-specific measures are described. Suggested tools were selected keeping feasibility and scalability needs in mind. The incorporation 
of these measures in both research and clinical care will enrich patient assessment as well as treatment planning and evaluation, increasing the likelihood 
of enhanced outcomes in people living with mental disorders.

Key words: Outcome domains, functioning, quality of life, well-being, life satisfaction, personal recovery, transdiagnostic measures, measurement-​
based care

(World Psychiatry 2025;24:296–318)

Improving meaningful outcomes represents the main goal of 
clinical care and mental health service provision1. The choice of the 
outcome domains to be assessed often reflects assumptions about 
what is deemed to be relevant, which raises questions as to who de-
termines this relevance, and how. Related and equally important 
questions are why, in what time frame and setting, and for whom 
is the outcome relevant. For example, hierarchies of outcome do-
mains differ in an acute illness exacerbation from times of symp-
tomatic stabilization or from living with a long-term condition. Also, 

the importance attached to particular outcome domains may differ 
between the person with a mental health condition, his/her family 
members, care partners and peers, clinical and professional groups, 
cultural subgroups, and society at large. Moreover, measurement of 
outcome domains can be made by clinicians, caregivers who know 
the person with a mental health condition, and/or the person him/
herself.

Categorical diagnoses based on symptoms, as used in current 
ICD-11 and DSM-5-TR manuals, have been instrumental in mov-  
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ing the field from a non-standardized art-form of assessment linked 
to nuanced interpretations of symptom meaning, to a more tech-  
nical and structured process based on data gathered from system
atic observations. However, the relevance given to symptoms group-  
ed in categorical diagnoses has been a matter of intense debate and 
criticism by researchers and clinicians in the field, as well as by per-
sons living with a mental health condition2.

The focus in clinical research has traditionally been on the sever-
ity of clinical symptomatology of categorical disorders and on cli
nician-rated outcomes, as well as on service use data, such as (re)-  
admission. Indeed, in people with mental disorders, symptom se
verity is the most commonly assessed outcome in randomized con
trolled trials of pharmacological as well as non-pharmacological 
interventions. However, concerns have been expressed that symp
tom-based diagnoses and treatment goals may shift the focus away 
from the outcome domains that are prioritized by people receiving 
mental health interventions3.

Critics of the symptom-based categorical diagnoses have also 
expressed concerns that the mere enumeration of symptoms “pro-
duces negative value judgment, promotes conformity and has no 
meaning for treatment”4 and, ultimately, may risk dehumanizing 
the patient5. It has also been pointed out that the strict application 
of a categorical diagnostic approach may result in individuals with 
significant symptoms and/or impairments, but who fall short of 
the diagnostic criteria, being denied support and treatment6.

These concerns and a strengthening of mental health service 
user involvement have contributed to shifting the interest towards 
outcome domains beyond symptom severity, better fitting people’s 
reality7. The focus on outcome assessment beyond symptoms has 
moved in particular to functioning as an observable phenomenon 
and to the personal evaluation of functional status, which can be 
captured by the constructs of quality of life, well-being and life sat-
isfaction8. Furthermore, personal recovery, as a subjectively expe-
rienced and evaluated state that incorporates a person’s individual 
values and preferences, has become an important additional do-
main9.

The term “functioning”, as used starting from the DSM-III, refers 
to the observable ability of an individual to carry out self-care and 
daily life activities, and to be involved in interpersonal relationships 
and educational/vocational activities10. The concept of functional 
impairment indicates the limitations in the personal, interpersonal 
and societal functioning due to the illness, the environment and/or 
treatment adverse effects. This concept is related to the term “dis-
ability” in the World Health Organization (WHO)'s International 
Classification of Functioning, Disability and Health (ICF), where 
decrements in the individual’s functioning are termed “impair-
ments” at the body level, “activity limitations” at the person level, 
and “participation restrictions” at the societal level11.

The related concept of functional recovery refers to a continu-
um where some symptoms may persist but do not severely impact 
daily functioning, similar to what may happen in chronic physical 
conditions such as asthma12. Harvey and Bellack13 suggested to 
evaluate functional recovery by looking at improvements in daily 
functioning across domains such as independent living, work, 
and social relationships, maintained for at least six months. This 

broader approach emphasizes practical aspects of life and aligns 
mental health interventions with the true needs and aspirations of 
individuals.

The concept of “quality of life” originated in oncology more than 
30 years ago, in relation to the impact of symptoms of illness as well 
as treatment side effects14. Using this concept as a foundation for 
outcome measurement presents a challenge, due to its potential 
for numerous definitions and measurements15,16. Various models 
of quality of life exist, encompassing observable and subjective 
indicators, needs satisfaction, psychological and subjective well-
being models, as well as health, functioning, and social models17. A 
persistent debate revolves around the question of whether a mea-
sure should lean towards an observable or subjective orientation. 
An approach focused on subjectivity may be centred on the experi-
ence of immediate happiness or pleasure, or broader aspects such 
as self-fulfilment, realization or actualization18. Along those lines, 
the so-called subjective or, better, evaluation-based quality of life 
has been referred to as the ability to satisfy one’s needs – physical, 
emotional and social – which is a personal cognitive-emotional 
construct mediating between observable indices (e.g., living con-
ditions) and personal expectations and aspirations. Accordingly, 
the WHO defines quality of life as an individual’s perception of his/
her position in life in the context of the culture and value systems 
in which he/she lives and in relation to his/her goals, expectations, 
standards and concerns15.

Overall, while some aspects of the above conceptualizations 
have blurred borders and do overlap in some instances, the shift 
from symptoms to observable functioning and self-rated quality of 
life is consistent with the well-known definition of mental health 
from the WHO as “a state of well-being in which the individual re-
alizes his or her own abilities, can cope with the normal stresses 
of life, can work productively and fruitfully, and is able to make a 
contribution to his or her community”19.

The concept of well-being is very close to (and basically is syn-
onymous with) that of “flourishing”, which is a combination of 
feeling good (the hedonic component) and functioning meaning-
fully (the eudaimonic component)20. High levels of well-being have 
been shown to be associated with a range of positive outcomes, 
including effective learning, productivity and creativity, good rela
tionships, pro-social behaviors, good health, and greater life expec
tancy21. Well-being is usually regarded as a multi-dimensional con
struct, in contrast with the long-standing assumption that positive 
human experience can be adequately assessed using a single item 
about life satisfaction or happiness20. Indeed, there is evidence that 
multi-dimensional measures of well-being correlate only moder-
ately with standard life satisfaction questions22.

More recently, the concept of “personal recovery” has gained 
central importance. This goes beyond not only the focus on symp-
tom improvement, but also that on performance-based or self-
rated functioning. Personal recovery has been defined as “a deeply 
personal, unique process of changing one’s attitudes, values, feel-
ings, goals, skills, and/or roles” and “a way of living a satisfying, 
hopeful, and contributing life even within the limitations caused by 
illness”23,24. A systematic review identified five personal recovery 
processes: connectedness, hope and optimism about the future, 
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identity, meaning in life, and empowerment (CHIME), adding that 
cultural sensitivity (stigma, religiosity factors) are also relevant to 
consider25.

The transition towards supporting personal recovery involves 
an increased emphasis on the promotion of autonomy, patient 
choice and, importantly, personally identified rather than “system-
imposed” goals, including meaning and purpose and a sense of 
agency, also recently termed “life engagement”26-28, irrespective of 
whether symptom persist and people continue to need help and 
support23. Specific measures related to subdomains of personal 
recovery have been developed for empowerment29 and hope30.

In addition to the crucial choice regarding the type of outcome 
to be assessed – symptom-based, performance-based (functional) 
or appraisal-based (quality of life/well-being, personal recovery) 
– there is an ongoing debate about whose perspective is used in 
assessing the outcome. It has been argued that the patient’s per-
spective should be central, rather than the perspective of the clini-
cian or informal carer31-33. To stress this position, the term patient-
reported outcome or patient-rated outcome (PRO) was introduced 
more than a decade ago. The most recognized definition comes 
from the US Food and Drug Administration (FDA), which defines 
PRO as an umbrella term for all patient self-reported health infor-
mation34. Thus, the term also includes the use of self-reports for 
screening purposes, and for the monitoring of symptoms, well-  
being or quality of life during the treatment process or follow-up.

Patient-rated measures encompass assessment of the experi-
ence of using mental health services and systems (patient-rated 
experience measures, PREMs) and assessment of health gain (pa-  
tient-rated outcome measures, PROMs), including the impor-  
tant patient-generated PROMs (PGPROMs)35-37. Currently avail
able PROMs include both clinical and recovery outcome domains​
35, thus being more likely to capture also the content most rele-  
vant to people with mental health conditions.

Another relevant issue is the use of digital technologies38,39. For 
example, passive sensing of performance measures related to func-
tioning (e.g., activity, geolocation, social media and e-mail con-
tacts)40 can provide a more accurate and continuous evaluation 
that takes place in the person’s real-world environment, increasing 
the external validity of the assessment. Moreover, the experience 
sampling method (ESM)41,42 can further be used to gather infor-
mation on subjective experiences of people with mental health 
conditions via a collection of self-reports on activities, emotions or 
other data related to daily life at various points throughout the day, 
preferably randomly timed to avoid behavioral adaptation to fixed 
intervals of questioning. Ecological momentary assessment43 is a 
subtype of ESM based on high-frequency, real-time collection of 
data. While the use of digital technologies provides new and excit-
ing opportunities for mental health assessment, this area has been 
reviewed elsewhere38,44. Thus, we will not consider this aspect in 
more detail in this paper.

Overall, the shift towards outcome domains beyond symptom 
severity in mental health is promising on several fronts. First, it has 
been recently highlighted that this expansion of assessment do-
mains may actually allow us to better understand the symptoms 
themselves. Indeed, it has been pointed out that “the way these 

core phenomena are perceived, elaborated and verbalized by the 
affected person likely depends upon how that person generally 
functions and appraises her functioning (e.g., how rich and articu-
lated her cognitive life is, or how much she is focused on her body 
and its functioning), upon the influence of the cultural environ-
ment in which she is immersed, and upon the pattern of predis-
posing and precipitating factors at work in that individual case”45.

Second, this broadening shift in outcome domains and their 
assessments could ultimately contribute to the success of preci-
sion psychiatry, i.e. the ability to stratify or individualize treatment 
according to specific characteristics of subgroups or individual 
people with mental conditions46-48. Indeed, studies using machine 
learning have shown that non-symptom variables may contribute 
to the identification of people who are likely to respond to a given 
antidepressant drug49,50. In this regard, variables related to func-
tioning and quality of life/well-being have been proposed as rel-
evant in the fields of depression51, bipolar disorder52 and anxiety 
disorders53.

Third, the move beyond symptoms resonates with efforts to 
strengthen the assessment of mental health beyond specialist care, 
in particular in primary care, which should not limit its assessment 
paradigm to symptomatic pathology or disordered behavioral re-
sponses, but also help each individual cope, and if possible thrive, 
within his/her context, managing personal limitations while build
ing on strengths54.

To the best of our knowledge, a comprehensive account of 
available measures of observable functioning, quality of life, well-
being and personal recovery outcome domains is not available. To 
fill this gap, we aimed to provide an overview of the main tools to 
assess these outcome domains across mental disorders in adults.

We identified both transdiagnostic and disorder-specific scales, 
questionnaires and interviews targeting these domains by search-
ing in PubMed for the name of the disorder(s) together with “psy-
chosocial” or “function*”, or “recovery” or “quality of life” or “well-
being”, and “assessment” or “tool” or “instrument" or “interview”. 
This approach was supplemented by a hand search of measures 
known to the authors from their own work and from the literature. 
Ultimately, we included in this report those measures that were 
deemed most relevant and practical for research and clinical pur-
poses by expert consensus.

We excluded from this review direct performance-based assess-
ments of functioning, as these are lengthy or laboratory-based re-
search tools and would not be applicable in clinical care.

TRANSDIAGNOSTIC FUNCTIONAL ASSESSMENT 
TOOLS

Transdiagnostic measures capturing real-world functional out-
come domains can be used in routine clinical practice without 
posing a significant burden on the system, providers or people 
with mental health conditions. These measures can be completed 
by the patient, the clinician and/or a formal or informal carer.

There is a long tradition for the assessment of self-reported 
health perceptions independent of the underlying condition. The 
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first studies were published half a century ago. The transdiagnostic 
tools that we deemed most relevant are presented below in order 
of historical development.

The Global Assessment Scale (GAS), developed by Endicott et al 
in 197655, is a clinician-administered tool that assesses global func-
tioning through two domains: symptom severity and psychosocial 
functioning. It is a very simple 1-100-point scale that generates one 
number that can be scored quickly. Since the final score is deter-
mined by the more severely impacted domain, one does not know 
which of the two domains is responsible for the score, and what 
the score of the less severe domain would have been. However, in 
the case of the categorical symptom-function recovery dyad, this 
drawback is less relevant, as a score of ≥71 would reflect borderline 
severity of both illness symptoms (“if symptoms are present, they 
are transient and expectable reactions to psychosocial stressors 
– e.g., difficulty concentrating after family argument”) and func-
tioning (“no more than slight impairment in social, work, or school 
functioning – e.g. temporarily falling behind in school or work”)55.

The GAS was then modified into the Global Assessment of Func-
tioning scale (GAF), which was first included in the DSM-III-R56 
and then in the DSM-IV57. The GAF includes two scores: the GAF-
Symptoms (GAF-S) and the GAF-Functioning (GAS-F). Neverthe-
less, one will still not know which subdomains of functioning (self-
care, social interactions, leisure time, school/work) are responsible 
for the ultimately lowest score and, most importantly, whether all 
domains were really asked about or considered (equally) in the 
scoring. Therefore, the GAF has been removed from the DSM-5, 
after having been a core component of the Axis 5 assessment in the 
DSM-IV.

The GAF has been followed by the Social and Occupational 
Functioning Assessment scale (SOFAS)58,59, which is more function-
ally oriented, having two subdomains (social and occupational). 
This scale has good concurrent and predictive validity59. It is sim-
ple and quick to administer (1 min), but, as the GAF, has been criti-
cized for being contaminated by clinical symptom severity60.

The Sheehan Disability Scale (SDS)61, developed in 1983, is a pa-  
tient-reported measure. It includes three items regarding work/
school, social life, and family life/home responsibilities, which are 
used the most, along with two additional items on “days lost” and 
“days unproductive”. It uses an 11-point analogue scale and takes 
less than 5 min to complete. It is licensed and has demonstrated 
good reliability and validity62.

The Specific Level of Functioning (SLOF)63 is a 43-item clinician-,  
patient- or informant-rated scale exploring the following subdo-
mains: physical functioning, personal care skills, interpersonal re-
lationships, social acceptability, activities, and work skills. It dem-
onstrates strong reliability and validity64. Additionally, it is sensitive 
to changes over time, making it a valuable tool for tracking progress 
and treatment outcomes in clinical settings64.

The Medical Outcomes Study (MOS)65 from 1989 can be con-
sidered the landmark investigation moving the field forward. One 
main contribution was the identification of eight health domains: 
physical functioning, role-physical, bodily pain, general health, vi-
tality, social functioning, role-emotional, and mental health. The 
instrument resulting from this study was the MOS 36-item Short-

Form Health Survey (SF-36)66, which is now the most used PROM 
worldwide, with more than 25,000 papers listed in PubMed. This 
tool includes 36 items scored on a mixed Likert and dichotomous 
scale, with physical and mental health component scores (PCS 
and MCS). It takes 10-15 min to complete and is available for free 
with a user agreement. It has demonstrated high reliability, inter-
nal consistency and convergent validity67.

The MOS 12-item Short-Form Health Survey (SF-12)68, pub-
lished in 1996, is a shorter version of the SF-36, measuring the same 
domains of physical and mental health. It includes 12 items scored 
similarly to the SF-36, taking about 3 min to complete. It is licensed 
and has high reliability69. As the SF-36, it is accepted by the FDA 
and the European Medicines Agency (EMA).

In 1999, M. Weissman developed the Social Adjustment Scale 
- Self-Report (SAS-SR)70, a patient-reported tool measuring psy-
chosocial functioning across six domains: work, social and leisure 
activities, relationships with extended family, role as a marital part-
ner, parental role, and role within the family unit. The scale is avail-
able in three versions: a 54-item full-length, a 24-item short, and a 
14-item screening version. It is scored on a Likert scale from 1 to 5, 
and takes between 5 and 20 min to complete, depending on the 
version. It has demonstrated good reliability71. Validity studies have 
shown significant correlations of the short and screening versions 
with various measures of psychosocial functioning72.

The Global Functioning (GF) scale73,74, published in the early 
2000s, is a clinician-rated instrument measuring two areas: “role” 
(performance and amount of support needed in a specific role) 
and “social” (focusing on quantity and quality of peer relation-
ships, level of peer conflict, age-appropriate intimate relationships, 
and involvement with family members). Its administration takes 
about 5 min, and it has shown good psychometric properties75,76.

The Personal and Social Performance scale (PSP)77, also devel-
oped in the early 2000s, is a 4-item clinician-rated tool (adminis-
tration time: 5 min) exploring four areas: socially useful activities, 
personal and social relationships, self-care, and disturbing and 
aggressive behaviors. It has shown good reliability and validity77.

The Work and Social Adjustment Scale (WSAS)78, published in 
2002, is a patient-rated scale with five items assessing function in 
terms of work, home management, social leisure activities, private 
leisure activities, and interpersonal relationships. Its administra-
tion time is about 5 min. It has been shown to have good reliabil-
ity79.

The Functional Assessment Short Test (FAST)80, developed in 
2007, is a clinician-administered tool designed to assess psychoso-
cial functioning across six domains: autonomy, occupation, cogni-
tion, financial issues, interpersonal relationships, and leisure time. 
It comprises 24 items scored on a 4-point Likert scale, taking about 
5-10 min to complete. It is freely available and demonstrates strong 
psychometric properties, with excellent test-retest reliability and 
good sensitivity and specificity80.

In 2004, the US National Institutes of Health jointly funded an 
initiative aimed to provide a measurement framework for key 
health domains relevant to both mental and physical disorders. 
The result was a highly comprehensive Patient-Reported Outcome 
Measurement Information System (PROMIS)81, supported by the 
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Patient-Centered Outcomes Research Institute (PCORI)82 since 
2009. With more than 3,600 studies published to date, PROMIS 
scales are increasingly used, and start to be recommended by na-
tional health authorities, e.g. in Germany83 and the Netherlands84.

The PROMIS utilizes methods derived from item-response the
ory to provide item banks, which allow estimating a scale score based  
on various combinations of items85. In clinical practice, instruments 
with fewer items are preferred, whereas study settings favor more 
precise, mostly longer tools. PROMIS item banks enable the use of 
computer adaptive tests86, which tailor the assessment to the indi
vidual patient responses. By administering only informative items,  
measurement precision can be increased, and response time and 
burden decreased.

Currently, the PROMIS provides item banks for >90 health do-
mains, and for most of them investigators have suggested some item 
combinations, i.e., short forms similar to conventional assessment 
measures. The most commonly used short form is the PROMIS-29 
Profile87, which combines the rating of seven health domains (phys-
ical function, fatigue, sleep disturbance, pain interference, depres-
sion, anxiety, social participation), normed to a representative gen-
eral population for intuitive score interpretation on a 50 (mean)/10 
(standard deviation) metric. The PROMIS measures have shown 
good psychometric properties in patients with various health con-
ditions88.

In 2003, the WHO initiated the development of tools for the as
sessment of key health domains. The World Health Organization 
Disability Assessment Schedule II (WHODAS 2.0)89, developed 
in 2010 and translated into many languages, focuses on the as
sessment of physical and social components, and thus can be com
bined with some of the instruments commonly recommended  
for the assessment of specific mental health symptoms with mini
mal overlap. The tool can be used by both clinicians and patients to  
assess six domains: cognition, mobility, self-care, relational, life 
activities, and participation. It includes 36 items (with a 12-item 
short form) scored on a 5-point Likert scale. The 36-item version 
takes about 20 min to complete, while the 12-item version takes a-  
bout 5 min. The WHODAS 2.0 is available for free with a user agree
ment and has shown high test-retest reliability and internal con
sistency90-92.

FUNCTIONAL ASSESSMENT IN SPECIFIC MENTAL 
DISORDERS

We now highlight selected tools to assess functioning in individ-
uals with specific mental disorders or groups of related disorders. 
We first discuss the use of transdiagnostic tools, followed, when 
available, by specific tools designed to evaluate functioning in 
these conditions. Specific disorders are listed in alphabetical order.

Anxiety disorders

Anxiety disorders affect the individual not just through the 
presence of distressing thoughts, emotions and behaviors, but also 

by their effects on the ability to perform daily tasks, maintain rela-
tionships, and engage in work or social activities93. These impacts 
vary widely among individuals, and may not be fully reflected in 
standard assessment tools measuring core symptoms of anxiety93. 
Therefore, a comprehensive evaluation – with respect to diagnostic 
assessment and treatment response monitoring – should include 
both measures of core symptoms and functional assessments, rec-
ognizing the intricate ways in which anxiety can disrupt daily life94.

The WHODAS 2.0 has been explicitly recommended by the Inter
national Consortium for Health Outcomes Measurement (ICHOM) 
Depression and Anxiety Working Group as an outcome domain in 
anxiety disorders, especially to monitor treatment progress95. The 
Canadian guidelines for the management of anxiety disorders96 sug-
gest integrating the evaluation of functional impairment measured 
by the SDS or the SF-36 into the definition of treatment response. In 
the EMA guideline on the clinical investigation of medicinal prod-
ucts indicated for generalized anxiety disorder, panic disorder and 
social anxiety disorder, the use of the SDS and quality of life mea-
sures is recommended as secondary outcome parameters97,98. The 
UK National Institute for Health and Care Excellence (NICE) guide-
lines for the management of generalized anxiety disorder/panic 
disorder and social anxiety disorder also point to the necessity of 
including measures of functioning and quality of life as outcome 
parameters99,100.

We highlight here two disorder-specific tools for the assessment 
of functioning in anxiety disorders. The Disability Profile (DP)101, de-  
veloped in 1994, is a clinician-administered tool designed to evalu
ate psychosocial functioning in individuals with anxiety disorders. 
It covers eight domains (school, work, family, marriage/dating, 
friendships, other interests, activities of daily living, and suicidal 
behavior) to be scored on a 5-point Likert scale, taking approx
imately 5 min to complete. It is available for free and demonstrates 
strong psychometric properties101.

The Liebowitz Self-Rated Disability Scale (LSRDS)101, also pub-
lished in 1994, is a patient-reported instrument that assesses psy-
chosocial functioning and dysfunctional behaviors across eleven 
domains (alcohol abuse, drug abuse, mood dysregulation, educa-
tion, career, family relationships, romantic relationships, friend-
ships, hobbies, activities of daily living, and suicidality), to be scored 
on a 4-point Likert scale, taking less than 5 min to complete. It is  
freely available and has excellent psychometric properties, for both 
current and lifetime assessments, being validated especially for so-
cial anxiety disorder101.

Functional recovery in anxiety disorders could be defined as a 
total score ≤6 on the first three items of the SDS plus a score ≤2 on 
each of those items, persisting for at least one year102,103.

Bipolar disorder

Bipolar disorder is associated with high rates of functional im-
pairment. The burden of illness at the individual and population 
level is largely mediated by impairment in functional outcome 
domains104. For example, impairment in workplace attendance 
and performance differentially contributes to the overall cost of 
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illness52. It is also well established that functional recovery in bipo-
lar disorder lags behind symptomatic recovery, and that persons 
who are in symptomatic recovery and still evidencing functional 
impairment are at higher risk of symptomatic relapse and recur-
rence52. Moreover, people with lived experience of the disorder 
assign priority to improvement in psychosocial functioning as a 
critical therapeutic objective52.

Thus, measurement-based care in bipolar disorder should in-
clude the assessment of functional outcome domains in addition 
to symptomatic ones. Indeed, assessing functioning is a guiding 
principle commonly emphasized across clinical practice guide-
lines on this disorder105,106.

Interestingly, the degree of mood instability (including sub-
clinical symptoms) has been shown to be at least as predictive of 
functional recovery as the number of full-blown episodes107. Fur-
thermore, the various domains of functional recovery seem to be 
affected by different variables, with social recovery being better 
predicted by clinical variables, and occupational recovery by so-
ciodemographic ones108.

Two transdiagnostic functional measures, the FAST and the SDS, 
can be considered in patients with bipolar disorder. Both of them 
have shown good psychometric properties in these patients​80,​109, 
as well as ability to detect change over time110. No disorder-specific 
functional measure can currently be proposed for use in this con
dition.

Functional recovery in bipolar disorder could be defined as a 
total score ≤11 on the FAST, or a score ≤2 on each of the first three 
items of the SDS, yielding a total score ≤6. These criteria should be 
met for at least one year. Identifying and prioritizing therapeutic 
objectives with respect to functional outcomes should be collab-
orative between provider and patient, and adapted to the individ-
ual person and illness characteristics. For example, for individuals 
with chronic and treatment-resistant bipolar disorder, recalibrat-
ing functional outcome objectives will be required.

Dementias

The assessment of functioning in people with mild cognitive im-
pairment and different types of dementia has recently gained trac-
tion. Since dementia involves impaired insight or cognitive abil-
ity to recall and adequately describe functional and psychosocial 
performance, informal caregiver and clinician ratings are generally 
given preference over patient self-report.

Two frequently used functional assessment measures are the 
Functional Activities Questionnaire (FAQ)111 and the Disability As
sessment for Dementia (DAD)112.

The FAQ, developed in 1982, evaluates the current level of perfor
mance in daily tasks, such as handling personal finance, shopping 
alone, remembering arrangements, using transport, and preparing 
a meal. It consists of 10 items scored from 0 to 3, taking about 15 min 
to complete, and is freely available. It shows high inter-rater reliabil-
ity and validity, with good sensitivity and specificity in distinguish-
ing levels of functional impairment111.

The DAD, published in 1999, measures cognitive processes re-

lated to activities of daily living (ADLs) in patients with Alzheimer’s 
disease or other dementias. It consists of 40 items covering both 
basic and instrumental ADLs, scored dichotomously and normal-
ized to a 0-100 scale. Basic ADLs include hygiene, dressing, con-
tinence and eating. Instrumental ADLs include meal preparation, 
telephoning, going on an outing, finance and correspondence, 
medications, and leisure and housework. The scale takes about 15-
20 min to complete and is freely available. It shows excellent test-
retest reliability and validity112.

Three additional rating scales of ADLs in patients with demen-
tias are the Alzheimer’s Disease Cooperative Study - Activities of 
Daily Living Inventory (ADCS-ADL)113, the Amsterdam Instrumen-
tal Activities of Daily Living Questionnaire (A-IADL-Q)114,115, and 
the Amsterdam Instrumental Activities of Daily Living Question-
naire - Short Version (A-IADL-Q-SV)116.

The ADCS-ADL, developed in 1997, evaluates competence in 
both basic and instrumental ADLs in patients with Alzheimer’s dis-
ease or mild cognitive impairment. It includes 45 items scored on 
a mixed scale, taking 30-45 min to complete, and is freely available. 
It demonstrates good test-retest reliability and significant correla-
tions with cognitive measures113.

The A-IADL-Q, published in 2013, assesses instrumental ADLs 
in the early stages of dementia. It features 47-70 items scored on a 
5-point scale based on item response theory, taking about 23 min 
to complete. It is freely available and shows high test-retest reliabili-
ty and significant correlations with other dementia measures114,115.

The A-IADL-Q-SV, developed in 2017, is a shorter version of the 
A-IADL-Q, containing 30 items scored on a 5-point scale. It takes 
about 10 min to complete and is freely available. It has strong re-
liability and validity, with good construct validation against other 
cognitive and functional measures116.

In regulatory trials for the approval of pharmacological treat-
ments of cognitive symptoms or associated clinical features (such 
as behavioral dysregulation), functional assessments are generally 
co-primary or main secondary outcome measures. The most fre-
quently used rating scale for functional performance in this context 
is the ADCS-ADL117.

Eating disorders

In eating disorders, functioning has been defined in various ways,  
and its assessment poses specific challenges118. Notably, different 
from other mental disorders, the DSM-5 definition of these disor-
ders does not include a criterion for functional impairment. In fact, 
although people diagnosed with eating disorders may revolve a 
lot of time around eating and body shape, and may have serious 
physical problems, their symptoms are mostly ego-syntonic, and 
functioning in several academic or professional activities is often 
preserved, at least compared to general expectations118. Never-
theless, in more severe clinical presentations, the impairment in 
functioning can be pervasive, extending to cognition and personal 
ADLs, due to low body weight or physical complications119.

Among transdiagnostic tools, the WHODAS 2.0 has been rec-
ommended to assess functional impairment in persons with an 
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eating disorder by international expert consensus120. However, 
the SF-36 and SF-12 have been used more frequently in these dis-
orders, and have been often adopted as an external validator for 
other tools121.

In terms of disorder-specific tools, the Clinical Impairment As
sessment 3.0 (CIA)122 is the gold standard to measure functioning 
in eating disorders, as recommended by various policy-making 
stakeholders across continents, including the American Psychi
atric Association (APA)123. The CIA measures impairment in func
tioning broadly, capturing social, cognitive and personal impair
ment due to eating disorder symptoms, and is designed to be 
administered after a questionnaire measuring symptoms122. Ad-
mission CIA scores have been found to be correlated with those 
on the Eating Disorder Examination Questionnaire (EDE-Q)124, 
a self-report questionnaire used to assess the range and severity 
of eating disorder symptoms. Changes in CIA scores from admis-
sion to discharge were also positively correlated with changes in 
EDE-Q. Moreover, patients with lower admission CIA scores were 
more likely to be classified as “recovered” at discharge122.

The CIA probably best captures functional impairment due to 
eating disorders. On the other hand, the WHODAS 2.0 and the SF-
36/12 are able to also account for comorbid conditions, such as 
depression or anxiety. The use of one of these instruments should 
thus be tailored to each case, accounting in particular for comor-
bidities.

Recently, an eating disorder-specific questionnaire with a focus 
on recovery has been introduced, the Eating Disorders Recovery 
Questionnaire (EDRQ)125. This is a 28-item tool with four subscales: 
lack of symptomatic behavior, acceptance of self and body, social 
and emotional connection, and physical health. It has excellent 
psychometric properties and goes beyond merely body weight and 
symptoms125. However, its implementation has been limited so far, 
and more research is needed.

Functional recovery in eating disorders could be defined as a 
total score ≤16 on the CIA, persisting for at least one year.

Major depressive disorder

In addition to emotional, cognitive and behavioral symptoms, 
functional impairment is widely associated with major depressive 
disorder (MDD), representing an important target for interven-
tions51. Out of 80 outcome domains for depression identified by 
a large group of patients, carers and health professionals, 16 were 
related to functioning126. Moreover, symptomatically remitted pa-
tients often still have significant functional limitations127,128. How-
ever, a systematic review has found that functional domains are 
considered only in a very small minority of trials of pharmacother-
apies and psychotherapies129.

The DSM-IV proposed the use of the GAF for the assessment 
of functioning in MDD, but this tool has shown inadequate inter-
rater reliability (r=0.26) and poor discriminant validity in outpa-
tients with the disorder130.

Among other transdiagnostic measures of functioning, the SF-
36 has been used in over a thousand depression studies, while the 

SDS is cited in over 600 PubMed publications. The WHODAS 2.0 
has also been successfully used in patients with MDD131, although 
too little focus on employment has been criticized132. The WSAS 
has been validated in depression, with a Cronbach’s alpha ranging 
from 0.807 (screening) to 0.942 (week 10)78.

If functioning in people with MDD is to be assessed more sys-
tematically, it is important that the results obtained are compara
ble, hence the need to use similar assessment measures. Consen-  
sus may be easier to reach for measures that are already widely used,  
assess different and relevant domains, have high reliability and va-
lidity, and can also be used in other disorders to facilitate compar-
isons. No functional measure is at present universally agreed upon 
as the preferred one in MDD.

Functional recovery in MDD could be defined as a score ≤2 on 
each of the first three items of the SDS, yielding a total score ≤6, 
persisting for at least one year. A difference of 2.8 on the SDS be-
tween active treatment and placebo has been suggested to be clini-
cally relevant in relation to functional improvement133. In difficult-
to-treat depression, more modest outcomes with respect to func-
tioning may be satisfactory134,135.

Obsessive-compulsive and related disorders

Assessing functional aspects beyond core symptom severity in 
people with obsessive-compulsive disorder (OCD) is crucial for a 
comprehensive understanding of the disorder’s impact on daily 
life. Although functional impairments – such as difficulties in so-
cial interactions, work, and academic performance – may improve 
when core symptoms are managed136, a broader assessment is 
useful in tailoring treatment plans and supporting the individual’s 
overall well-being. However, challenges in this approach include 
the subjective nature of functional assessments, the variability in 
daily functioning, and the influence of co-occurring conditions. 
Additionally, standardized tools may not capture the nuanced ex-  
periences of all individuals, necessitating a more personalized eval-  
uation strategy136.

Some clinical guidelines for the treatment of OCD and related 
disorders have emphasized that it is useful to assess both symp-
tomatic response and functional recovery. Thus, for example, the 
Canadian guidelines for the management of anxiety disorders also 
addressed OCD and noted that recovery from the illness should 
be defined as loss of diagnostic status, a low score on a disorder-
specific measure, and no functional impairment96. Similarly, the 
APA Practice Guideline for OCD and the EMA guideline on the 
clinical investigation of medicinal products for OCD note the value 
of employing measures of observable functioning and subjective 
quality of life to assess treatment outcome137,138.

Functional impairment in OCD and related disorders can be 
assessed by the SDS, which has shown improvements on most 
dimensions in trials of selective serotonin reuptake inhibitors (SS-
RIs)139, or the WSAS, which has been validated for use in OCD, with 
a test-retest correlation of 0.73 and a Cronbach’s alpha ranging 
from 0.789 (screening) to 0.882 (week 10)78. Further, the ICHOM 
Depression and Anxiety Working Group included OCD in its ex-
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pert consensus on measures, and recommended the use of the 
WHODAS 2.095. The development of specific functional impair-
ment tools for OCD and related disorders could be useful.

Functional recovery in OCD could be defined as a total score ≤6 
on the first three items of the SDS plus a score ≤2 on each of these 
items, persisting for at least one year102,103.

Personality disorders

Although the focus on functioning in people with personality 
disorders has increased only recently, functional disability and, es-
pecially, interpersonal dysfunction are at the core of each of these 
disorders140. Clinical guidelines, mainly concerning borderline 
and antisocial personality disorders, indicate the need to assess 
outcome domains beyond symptom improvement, but do not 
provide guidance on specific tools to measure them.

The NICE guideline for borderline personality disorder141 rec-
ommends utilizing outcome measures of functioning that are rel-
evant to users of services and families/caregivers. Improving role 
functioning by reaching long-term educational and employment 
goals is further advised for both borderline and antisocial person-
ality disorders, with the proportion of individuals in contact with 
secondary mental health services who are in paid employment as 
an outcome parameter142. Similarly, the Global Alliance for Pre-
vention and Early Intervention for Borderline Personality Disorder 
recommends to fully quantify the educational, vocational and so-
cial outcome domains for young people with this disorder143.

The transdiagnostic tool mostly used in personality disorders is 
the GAF, with validation for internal consistency and sensitivity to 
change in clinical trials and cohort studies of borderline person-
ality disorder144-146. The WSAS has also shown internal reliability, 
with a Cronbach’s alpha of 0.79-0.90 and an inter-item correlation 
of 0.43-0.65, in personality disorders147.

In terms of disorder-specific tools, the Shedler-Westen Assessment 
Procedure (SWAP-200, SWAP-II, SWAP-200-A; SWAP-II-A)148,149 is 
a 200-item tool including an overall measure of personality func-
tioning (the High Functioning Scale) which takes up to 45 min for 
administration. It has been validated in studies including person-
ality disorders, with good test-retest and inter-rater reliability150-152, 
and is used in both clinical and research settings.

The Criterion A of the Level of Personality Functioning Scale 
(LPFS) from the DSM-5 Alternative Model for Personality Disor-
ders153 requires the clinician to select the level that most closely 
captures the individual’s current overall level of impairment in 
personality functioning (i.e., self and interpersonal core functional 
impairments). The rating is aimed for diagnosing a personality 
disorder; however, it can also be utilized as a general indicator of 
personality functioning without specifying a personality disorder 
diagnosis, or when the level of personality impairment falls below 
the threshold for such a diagnosis153.

Clinical interviews have been explicitly developed to assess the 
DSM-5 LPFS, including the Clinical Interview for the DSM-5 AMPD 
Module154, the Semi-Structured Interview for Personality Function-
ing DSM-5155, and the Clinical Assessment of the Level of Personality 

Functioning Scale156. A range of self-report measures of the LPFS 
have also been developed157-159, even though none is currently 
considered as the gold standard160.

Post-traumatic stress disorder

Assessing functioning beyond core symptoms in individuals 
with post-traumatic stress disorder (PTSD) is crucial, as it provides 
a holistic view of their well-being, encompassing social, occupa-
tional and daily living aspects. The disorder often impacts these 
areas, hindering recovery and quality of life despite symptom man-
agement. Understanding functional impairments aids in develop-
ing comprehensive treatment plans that address the full spectrum 
of a patient’s needs161.

However, the evaluation of functioning in this population poses 
challenges. Assessment tools may not capture the complexity and 
variability of functional impairments, and individuals with PTSD 
might underreport or misinterpret their functional limitations due 
to stigma, avoidance or cognitive biases162. Additionally, cultural 
differences and personal contexts may influence responses, mak-
ing it difficult to standardize assessments across diverse popula-
tions163. Thus, careful consideration and possibly multi-method 
approaches are necessary for accurate evaluation.

Transdiagnostic measures validated in individuals with PTSD 
include the WHODAS 2.0, which showed good psychometric 
properties in samples of veterans164 and scores sensitive to changes 
in a pharmacological trial of PTSD165, and the GAF, which demon-
strated high inter-rater reliability between clinicians in veterans 
with PTSD166. The SF-36 and SF-12 are likewise used in the con-
text of PTSD, but studies validating them in this condition are not 
available.

In terms of disorder-specific tools, three measures should be 
highlighted. The first is the Posttraumatic Stress Related Function-
ing Inventory (PRFI)167, developed in 2016, a patient-rated tool cov-
ering three domains: work and school, relationships, and lifestyle, 
each with subscales assessing the impact of specific PTSD symp-
tom clusters. The tool contains 26 items plus an additional one for 
detailed information, scored on a Likert scale from 0 to 4, taking 
10-15 min to complete. It is freely available and demonstrates high 
reliability and validity, with strong correlations to total PTSD symp-
tom scores and moderate correlations to measures of depression 
and substance use167.

The Inventory of Psychosocial Functioning (IPF)168, developed in 
2018, is a patient-rated tool that evaluates psychosocial functioning 
across seven areas: romantic relationships, family relationships, 
work, friendships and socializing, parenting, education, and self-
care. It includes 80 items scored on a Likert scale from 0 to 6, with 
both total and domain-specific scores. It takes about 25-30 min 
to complete and is freely available. It has excellent psychometric 
properties and construct validity168.

The Brief Inventory of Psychosocial Functioning (B-IPF)169, 
published in 2020, is a shortened version of the IPF, evaluating 
the same functional domains. Participants skip any non-relevant 
items. It consists of seven items scored on a 0-6 Likert scale, tak-
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ing less than 5 min to complete. It is freely available and has good 
reliability and validity, with strong correlations to the IPF and other 
measures of mental health impairment and quality of life169.

Since the WHODAS 2.0 is validated in people with PTSD, it rep-
resents a reasonable transdiagnostic choice. Depending on the 
desire to include more disorder-specific aspects and time require-
ments for the completion of the scale, the PRFI can be employed 
instead. These instruments have been mainly tested in populations 
of veterans, and further studies on more diverse PTSD samples 
could provide further insight into their proposed use.

Schizophrenia

Given the pervasiveness of disability in schizophrenia-spectrum 
disorders, there have been many attempts to develop tools to as-  
sess functioning in these conditions. Within a systematic review and  
worldwide expert consensus effort, 59 different functional status 
assessment tools were nominated by experts170. Ultimately, the 
review process examining available data identifed ten assessment 
measures with evidence of adequate reliability and validity, as well 
as convergence with other measures of functioning (other scales, 
real-world milestones) and important predictors of functioning, 
such as cognition and performance-based measures of function-
al capacity. A more recent review171 identified many of the same 
measures as relevant. Notably, these instruments are designed to 
capture either performance-based or multi-perspective ratings (in-
formal caregivers, clinicians), in order to avoid challenges associ-
ated with self-reports in people with schizophrenia.

Although there have been systematic reviews of newer PROMs​
172, their overall usefulness is challenged by consistent findings 
that self-reports have only modest convergence with the reports of 
other informants172,173, and with observable data such as functional 
milestones174 or performance-based measures of critical everyday 
skills175. High-contact formal or informal caregivers of people with 
schizophrenia have been found to generate ratings that are more 
convergent with observable data from other sources172. Perspec-
tives on experience and personal goals constitute critical informa-
tion and are not necessarily required to be linked to real-world ob-
servable behavior, but such perspectives should be complemented 
by measures of clinical recovery to provide a comprehensive view.

During the above systematic review process170, it became clear 
that the available tools differed in their functional targets, with some 
focusing on everyday activities or on social functioning, and others 
capturing a range of elements. Further, many tools included sub-
scales that measured symptoms and disruptive behavior, which are 
outside the domain of functioning per se. Some instruments gen-
erated composite indices rather than individual domain scores for 
ADLs, productive activities, and social functioning. Finally, some 
tools did not provide definitions or guidance for ratings, meaning 
that different studies could employ different definitions of domains 
of functioning, and different weightings of outcome domains to 
lead to a single global tool.

One factor that varied considerably across the tools was the ex-
tent to which prior knowledge of the person with schizophrenia 

was required for ratings. Some instruments have detailed interview 
strategies and others are summary scales. Moreover, some of the 
summary scale measures do not specify the origin of information 
required to generate the ratings. Without this specification, it is 
possible that not only the basis of ratings is different across raters, 
but that information sources in longitudinal assessments of the 
same participant vary as well.

Evidence that different domains defined by achievement of 
functional milestones (marriage or equivalent, competitive em
ployment, and living independently) are only weakly correlated 
with each other176 suggests that global ratings across domains pro-
vide inadequate resolution for functional assessments. Thus, even 
if composite scores are available, they may not reflect all elements 
of functioning, and averaging across domains may not provide an 
accurate full-range functional assessment.

A transdiagnostic tool that has been specifically used and vali-
dated in clinical populations of individuals with schizophrenia is 
the SLOF, which has been found to be a reliable and valid instru-
ment in an Italian177,178 and a Japanese179 sample. The PSP show
ed an intraclass correlation of 0.79 for subjects whose underlying 
condition did not change, and correlated (r=.61) with alternative 
global measures77. The WHODAS 2.0 could also be used, but data 
in schizophrenia are limited, despite the fact that it has been select
ed by an ICHOM consensus37.

A specific tool that has been used to measure social functioning 
in family intervention programmes for patients with schizophrenia 
is the Social Functioning Scale (SFS)180, which has seven subdo-
mains: withdrawal/social engagement, interpersonal communi-
cation, independence-performance, independence-competence, 
recreation, prosocial, and employment/occupation. However, its 
79 items makes the tool unpractical for administration, which takes 
about 45 min.

Substance use disorders

Assessing functioning beyond core symptoms is essential for 
individuals with substance use disorders, as it provides a holistic 
view of their impairments and strengths, including daily activities, 
relationships, and quality of life181,182. This comprehensive ap
proach helps tailor interventions for sustainable recovery. How
ever, challenges include the subjective nature of self-reports, cog
nitive impairments from substance use, and potential stigma or  
denial affecting accurate reporting181,182. Clinicians must use a 
combination of self-assessments, clinical interviews, and objective 
measures to overcome these challenges.

Among transdiagnostic tools, the SF-36 and SF-12 have been 
validated in clinical populations of individuals with a substance 
use disorder (alcohol dependence183, and alcohol, cannabis and 
cocaine use disorders69, respectively). Further studies suggest that 
these tools are useful in evaluating the effects of treatment across 
different settings (e.g., detoxification programs184 and outpatient 
interventions185).

Regarding disorder-specific tools, the Addiction Severity Index 
(ASI)186,187, developed in 1980, assesses psychosocial functioning 
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related to substance use, covering seven domains (medical status, 
employment/support status, alcohol or drug status, legal prob-
lems, family and social relationships, and psychiatric problems), 
through 163 items. The ASI generates a composite score ranging 
from 0 to 9, and takes about 60 min to complete. It has excellent 
psychometric properties186 and is freely available. It has been vali-
dated in studies with multiple substance use disorders (e.g., alco-
hol and opioid use disorder188-191).

TRANSDIAGNOSTIC QUALITY OF LIFE,  
WELL-BEING AND LIFE SATISFACTION 
ASSESSMENT TOOLS

Quality of life

Despite the multitude of available quality of life assessment 
tools, concerns have been raised regarding their content validity 
and suitability for use in the mental health field. A systematic re-
view192 examined the available instruments using the evaluation 
framework by Connell et al193, to assess whether they cover the 
dimensions highly valued by people with mental health problems: 
well-being and ill-being; relationships and belonging; activity; 
self-perception; autonomy; hope and hopelessness; and physi-
cal health. A total of 44 quality of life instruments were identified, 
of which 12 were adapted versions of original instruments. None 
of the identified instruments fully covered all dimensions of the 
evaluation framework. The review highlighted the challenge of 
adequately measuring the current quality of life status, particularly 
due to the insufficient coverage of key dimensions such as “hope 
and hopelessness” and “self-perception”.

We describe here eight key instruments for the assessment of 
quality of life, in historical order of development. The first is the Eu-
ropean Quality of Life 5-Dimension 5-Level questionnaire (EQ-5D-
5L)194,195, developed by the EuroQuality of Life Group in 1990 and 
updated by the EuroQuality of Life Research Foundation in 2009. 
This is a patient-reported tool designed to assess quality of life a-  
cross five domains: mobility, self-care, usual activities, pain/dis-
comfort, and anxiety/depression. Responses in these five dimen-
sions can be converted into a single summary index by weighting 
each level in each category. The tool includes five items and one 
visual analogue scale, with item scoring from 1 (no problem) to 
5 (unable to/extreme problems). The higher the score, the lower 
the quality of life. It takes about 5 min to complete and is available 
for free. It has demonstrated very high test-retest validity and good 
internal consistency196. Validity studies have shown a reasonable 
degree of content and construct validity196.

The EuroQuality of Life 5-Dimension - Proxy Version (EQ-5D 
Proxy)197 is an informant-reported version of the EQ-5D-5L de-
signed for use when patients cannot self-report. It assesses the 
same five domains as the EQ-5D-5L and is also free. The EuroQual-
ity of Life 5-Dimension 3-Level (EQ-5D-3L)198 is another version of 
the EQ-5D, assessing the same five domains but with simplified 
three levels for each dimension: no problems, some problems, and 
extreme problems. It includes an additional analogue scale rang-

ing from 0 (worst imaginable health state) to 100 (best imaginable 
health state). This tool also takes about 5 min to complete and is 
free. It has demonstrated high reliability and good validity, with 
moderate to strong correlations between most dimensions and 
physical measures199.

The Quality of Life Inventory (QOLI)200, developed in 1992, is a 
patient-reported measure assessing 17 areas: health, self-regard, 
philosophy of life, standard of living, work, recreation, learning, 
creativity, social service, civic action, love relationships, friend-
ships, relationships with children, relationships with relatives, 
home, neighbourhood, and community. It includes importance 
ratings (0 to 2) and satisfaction ratings (−3 to 3), which are multi-
plied to form weighted total ratings. It takes about 15 min to com-
plete and is licensed. It has shown good reliability and validity, with 
internal consistency coefficients ranging from 0.77 to 0.89200.

The World Health Organization Quality of Life Assessment 
(WHOQOL-100)201, developed by the WHO in the mid-1990s, is 
designed to be a cross-culturally applicable instrument covering 
six broad domains: physical health, psychological health, level of 
independence, social relationships, environment, and spiritual-
ity/religion/personal beliefs. It consists of 100 questions and takes 
about 20-30 min to complete. It is available for free. It has shown 
good test-retest reliability and fair relationship with the SF-36202,203.

The World Health Organization Quality of Life Brief Version 
(WHOQOL-BREF)204, developed by the WHO in 1998, is an abbre-
viated version of the WHOQOL-100, assessing four dimensions: 
physical health, psychological health, social relationships, and en-
vironment. It includes 26 items (24 specific and 2 general), scored 
from 1 (worst) to 5 (best), with scores transformed into a 0-100 
range. It takes about 5-10 min to complete and is free with a user 
agreement. It has demonstrated good reliability and validity across 
various populationse.g.,205.

The Manchester Short Assessment of Quality of Life (MANSA)206, 
developed in the late 1990s, is a 12-item patient-rated instrument 
(no subscales) that takes <5 min to complete, designed to be a con-
cise tool for evaluating quality of life in clinical settings, with good 
test-retest reliability and validity. It is well known for its brevity and 
ease of use, while providing reliable and valid measures of quality 
of life, particularly in clinical populations207.

Well-being

Despite the widespread interest and interdisciplinary research, 
there is no consensus on the best methods for assessing well-being.  
The challenge lies in the variety of definitions and theories, which 
range from basic human needs to capabilities, leading to a prolif-
eration of instruments without a universally accepted standard, al
though it should be noted that different individuals may actually 
have different views of what is well-being for them.

A systematic review208 identified 99 generic measures of well-
being used for adults, spanning from the 1960s to recent years. It 
highlighted the lack of agreement on what constitutes well-being 
and how it should be assessed. Instruments vary significantly in 
content, dimensions, and theoretical foundations, reflecting a 
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broad range of perspectives and disciplines. While new tools con-
tinue to emerge, many older measures remain in use, reflecting a 
growing but fragmented field. The review emphasized the need for 
further research to address the ambiguity in well-being measure-
ment and to refine the conceptual and psychometric aspects of ex-
isting tools. Understanding the diverse dimensions and their over-
lap can help researchers choose the most suitable instruments and 
improve the consistency and relevance of well-being assessments.

We have selected three key assessment tools. The first is the Per
sonal Wellbeing Index (PWI)209, developed by the Internation- 
al Wellbeing Group in 2013. This is a patient-reported measure 
of well-being across seven domains: standard of living, health, 
achieving in life, relationships, safety, community connectedness, 
and future security. It includes seven items scored from 0 (com-
pletely dissatisfied) to 10 (completely satisfied), with higher scores 
representing a stronger sense of well-being. It takes about 2 min to 
complete and is free. It has shown good reliability and validity210.

The Quality of Well-being Scale - Self-Administered (QWB-SA)​
211, developed in 1997, is a patient-reported measure of well-being 
across five domains: chronic illness, self-care, mobility, physical ac
tivity, and usual activities. It includes yes/no questions for illness 
and a 1 to 5 scale for other domains. It takes about 5 min to com-
plete and is free. It has demonstrated good reliability and validity​
211.

The World Health Organization Well-Being Index (WHO-5)212, 
developed by the WHO Regional Office for Europe in 1998, is a 
patient-reported measure of well-being across five domains: 
cheerful/good spirits, calm/relaxed, active/vigorous, fresh/rested, 
and filled with things of interest. It includes five items scored from  
0 (never) to 5 (all the time), with total scores ranging from 0 to 25 
and multiplied by 4 to obtain a percentage scale value. It takes a-  
bout 2-3 min to complete and is free. It has demonstrated good reli
ability (Cronbach’s alpha of 0.923) and high clinical validity213,214.

Life satisfaction

Developing scales to measure life satisfaction in mental health 
contexts faces several challenges215,216. Conceptually, defining life 
satisfaction and differentiating it from related constructs such as 
happiness and well-being is complex. Methodologically, selecting 
appropriate items, avoiding response biases, and ensuring reli-
ability and validity are significant hurdles. Culturally, developing a 
scale that is sensitive to different cultural norms and translating it 
accurately poses difficulties. Practically, choosing the right admin-
istration method, and balancing the scale’s comprehensiveness 
with its length are critical considerations. We have selected here 
four transdiagnostic instruments measuring life satisfaction.

The Satisfaction With Life Scale (SWLS)217, developed in 1985, 
is a patient-reported measure of global life satisfaction. It includes 
five items scored from 1 (strongly disagree) to 7 (strongly agree), 
with higher scores indicating higher global life satisfaction. It takes 
2-3 min to complete and is free. It has demonstrated good reliabil-
ity and validity, and significant correlations with social support. It is 
also sensitive to changes in PTSD symptoms and alcohol use dur-

ing treatment218-220.
The Quality of Life Enjoyment and Satisfaction Questionnaire 

(Q-LES-Q)221, developed in the early 1990s, is a patient-reported 
measure of life satisfaction across 13 domains (physical health, 
mood, work, household duties, school/course work, leisure activ
ities, social relationships, family relationships, general activities, eco-  
nomic status, living situation, sexual drive and interest, and self-
care). It consists of 93 items, with an administration time of about 
10-15 min. It has shown good test-retest reliability222.

The Quality of Life Enjoyment and Satisfaction Questionnaire 
- Short Form (Q-LES-Q-SF)223, published in 1998, includes 14 do-
mains: physical health, mood, work, household activities, social 
relationships, family relationships, leisure time activities, ability to 
function, sexual interest and performance, economic status, living/
housing situation, mobility, vision, and overall sense of well-being. 
It includes 16 items, scored from 1 (very poor) to 5 (very good), and 
takes less than 5 min to complete. It is free and has demonstrated 
high reliability and validity224.

The Satisfaction Profile (SAT-P)225, published in 2000, is a pa
tient-reported measure of life satisfaction across five domains: psy-
chological functioning, physical functioning, work, sleep/eating/
free time, and social functioning. It includes 32 items scored on a 
visual analogue scale ranging from “extremely dissatisfied” to “ex-
tremely satisfied”. It takes about 10 min to complete and is free. It 
has shown high reliability and good test-retest reliability225.

QUALITY OF LIFE, WELL-BEING AND LIFE 
SATISFACTION ASSESSMENT IN SPECIFIC  
MENTAL DISORDERS

We present here a selection of instruments for measuring qual-
ity of life, well-being and life satisfaction in specific mental disor-
ders, listed in alphabetical order.

Anxiety disorders

Developing measures of quality of life, well-being and life satis-
faction in people with anxiety disorders is challenging, due to the 
subjective nature of these experiences and the variability in indi-
vidual symptoms. A key difficulty is capturing the nuanced impact 
of anxiety on daily functioning, distinguishing between anxiety-
related impairments and other co-occurring issues226.

In the EMA guideline on the clinical investigation of medicinal 
products indicated for generalized anxiety disorder, panic disorder 
and social anxiety disorder97,98, the use of quality of life measures 
is explicitly recommended as secondary outcome parameters. 
Similarly, the NICE guidelines for the management of generalized 
anxiety disorder/panic disorder and social anxiety disorder99,100 
point to the necessity of including measures of quality of life when 
assessing recovery.

Some transdiagnostic quality of life tools have been used in 
clinical populations of individuals with anxiety disorders. For ex-
ample, the QOLI has shown a Cronbach’s alpha of 0.85 for the over-
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all score, 0.81 for the first factor (self-oriented quality of life), and 
0.75 for the second factor (externally oriented quality of life)227. The 
QOLI has been validated in generalized anxiety disorder, panic dis-
order and social anxiety disorder, and has been shown to be sensi-
tive to change after Internet-administered psychological interven-
tions in social anxiety disorder228.

Another useful tool in people with anxiety disorders is the 
WHOQOL-BREF, whose scores correlated negatively with anxiety 
scores after cognitive behavior therapy229. Furthermore, in general-
ized anxiety disorder and panic disorder/agoraphobia, the Q-LES-
Q-SF was shown to be sensitive to change after pharmacological 
treatment230. No anxiety-specific tool was deemed to be suitable.

Bipolar disorder

Improvements in quality of life, well-being and life satisfaction 
are prioritized as therapeutic objectives in persons living with bi-
polar disorder231. However, measuring these aspects is complex. 
Challenges include accounting for the impact of mood swings on 
daily functioning, distinguishing between the effects of the dis-
order and treatment side effects, capturing the subjective experi-
ence during different mood states, and considering the influence 
of concurrent physical diseases. Additionally, measures need to 
address the impact of relationships and work on quality of life, and 
interactions with self-esteem, and be sensitive to individual differ-
ences in how bipolar disorder affects life satisfaction232.

In terms of transdiagnostic instruments measuring life satisfac-
tion in people with bipolar disorder, the Q-LES-Q has shown Cron-
bach’s alpha values ranging between 0.88 to 0.96, and intra-class 
correlations between 0.80 and 0.97222. Among tools assessing well-
being, the WHO-5 showed high test-retest reliability (r=0.83) in a 
sample of individuals with bipolar disorder233.

The only instrument measuring quality of life specifically in bi-
polar disorder is the Quality of Life in Bipolar Disorder (QoL.BD), 
published in 2010234. This is a 56-item questionnaire developed in 
consultation with individuals with lived experience, assessing the 
impact of symptoms (mood, sleep, physical health, cognition), role 
functioning (household management, finances, and the optional 
areas of work and education), and the domains of leisure, relation-
ships, self-esteem, spirituality, identity and independence. A sys-
tematic review235 has confirmed its good psychometric properties. 
A brief version of this tool, the Brief Quality of Life in Bipolar Disor-
der (Brief QoL.BD), including 12 items, takes only 4 min to admin-
ister and is suited for outcome assessment in clinical practice.

Dementias

Concerns have been expressed about the ability of several per-
sons with dementias to evaluate their own quality of life or well-
being. Self-rated quality of life measures may not correlate well 
with observable life circumstances or behaviors, and need to be in-
terpreted with this potential disconnect in mind. Informant reports 

that cover longer periods of time than the situational rating of the 
individual may need to be taken into account. Nevertheless, some 
people with dementia may have a wide range of preserved cogni-
tive functions, including the ability to remember situations and 
judge their own affective, cognitive and physical well-being236.

Among the transdiagnostic tools, the EQ-5D Proxy and the EQ-
5D-5L have shown convergent validity with some of the disorder-
specific instruments described below237,238.

We selected three disorder-specific tools. The first is the Alzhei
mer’s Disease Related Quality of Life scale (ADRQL)239, developed in 
1991, a clinician- and informant-administered tool designed to as-  
sess health-related quality of life in people with Alzheimer’s dis-
ease. This scale covers five domains: social interaction, awareness 
of self, feelings and mood, enjoyment of activities, and response to 
surroundings. It includes 47 dichotomous items, with higher scores 
indicating higher quality of life. It takes about 30-45 min to com
plete and is free. It has shown good reliability and validity, with sig
nificant correlations with other instruments, and the ability to dis-  
criminate between groups with different levels of cognitive and 
physical functioning240.

The Dementia Quality of Life - Proxy scale (DEMQOL-Proxy)241, 
developed in 2007, is a clinician- and informant-administered mea-
sure assessing quality of life across five domains: health and well-
being, cognitive functioning, daily activities, social relationships, 
and self-​concept. It includes 29 items, with higher scores indicating 
higher quality of life. It takes about 10 min to complete and is free. It 
has demonstrated good reliability and validity, with significant cor-
relations with other similar instruments240.

The Quality of Life in Alzheimer’s Disease (QoL-AD)242, devel-
oped in 1999, is a clinician- and informant-rated tool assessing 
quality of life in multiple domains: physical health, energy, mood, 
living situation, memory, family, marriage, friends, self as a whole, 
ability to do chores, ability to do things for fun, money, and life as 
a whole. It includes 13 items scored from 1 (poor) to 4 (excellent), 
with higher scores indicating better quality of life. It takes about 10 
min to complete and is free. It has shown good reliability and valid-
ity, and significant correlations with external measures of cognitive 
and functional status, depression, and pleasant events242.

Eating disorders

Developing tools to measure quality of life, well-being and life 
satisfaction in people with eating disorders presents several chal-
lenges. These include addressing the complex and often fluctuat-
ing nature of eating disorder symptoms, ensuring sensitivity to the 
emotional and psychological state of respondents, and capturing 
the multifaceted impact of the disorder on various life domains243.

We selected four disorder-specific instruments. The first is the 
Eating Disorders Quality of Life Scale (EDQLS)244, developed in 
2007, a patient-reported tool designed to assess quality of life across 
12 domains: cognitive, education/vocation, family and close rela-
tionships, relationships with others, future outlook, appearance, 
leisure, psychological, emotional, values and beliefs, physical, and 
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eating. It includes 40 items, scored on a scale from 1 to 5 (39 items) 
or 1 to 10 (one global quality of life item), taking about 5-10 min to 
complete. It is free to use and has shown high validity, and signifi-
cant associations with psychiatric comorbidity, psychiatric symp-
toms, eating disorder symptoms, time in treatment, and stage of 
change244.

The Eating Disorders Quality of Life (EDQoL)245, developed in 
2006, is a patient-rated measure including four subscales: physi-
cal/cognitive, psychological, work/school, and financial. It consists 
of 25 items scored from 0 to 4, with an average score derived from 
these items. It takes about 5-10 min to complete and is available for 
free. It has demonstrated high reliability and validity, with confir-
matory factor analysis showing strong fit indices245.

The Health-Related Quality of Life in Eating Disorders (HeR-
QoLED)246, version 2, developed in 2006, is a patient-reported 
measure of quality of life consisting of nine subscales: symptoms, 
restrictive behavior, body image, mental health and functionality, 
emotional role, physical role, personality traits, social relations, and 
binge. It includes 55 items scored from 0 to 4/5, with scores stan-
dardized to 100. It takes about 15-20 min to complete and is free. 
It has shown high reliability and validity, with good fit indices from 
confirmatory factor analysis246.

The Health-Related Quality of Life in Eating Disorders - short form 
(HeRQoLED-s)247, developed in 2007, is a shorter version of the 
HeRQoLED. It assesses quality of life across two subscales: social 
maladjustment, and mental health and functionality. It includes 20 
items scored from 0 to 4/5, with scores standardized to 100. It takes 
about 5 min to complete and is free. It has demonstrated high valid-
ity and good fit indices from confirmatory factor analysis247.

The choice among these instruments should be based on clini-
cian experience and the availability of a validated version in the na-
tive language of the patient.

Major depressive disorder

Quality of life is highly relevant to MDD, but is often overlooked, 
despite being largely independent of symptoms and being regard
ed as a priority by people with a lived experience of this condi
tion3,248. Indeed, clinical remission in MDD does not necessarily 
imply an improvement in quality of life, and it has been argued that 
the construct of “remission” should include quality of life and well-
being in addition to symptom level249-252.

Among transdiagnostic tools, the QOLI has shown a Cronbach’s 
alpha of 0.85 in patients with MDD228, and the WHO-5 has demon-
strated a significant association with self- and observer-rated mea-
sures of depressive symptoms253. Other widely used tools to assess 
quality of life and life satisfaction in patients with depression are 
the Q-LES-Q and the EQ-5D-3L199.

No disorder-specific tool for the assessment of quality of life, 
well-being and life satisfaction in patients with MDD can be rec-
ommended. Tools specifically aimed to assess depressive symp-
toms such as interest or pleasure in activities are not regarded as 
relevant here.

Obsessive-compulsive and related disorders

Developing tools to assess quality of life, well-being and life sat-
isfaction in individuals with OCD and related disorders is a com-
plex endeavour. The subjective nature of these constructs, com-
pounded by the variability of obsessive-compulsive and related 
symptoms and their impact on daily functioning, makes it difficult 
to create universally applicable and sensitive instruments. Addi-
tionally, the presence of comorbid conditions, such as depression 
and anxiety, can confound assessments, requiring tools that distin-
guish between the effects of OCD and those of other disorders136.

Among the transdiagnostic instruments, the Q-LES-Q-SF, the 
WHOQOL-BREF and the QOLI have shown some evidence of 
sensitivity to change in patients with OCD136.

Personality disorders

Few studies have delved into quality of life, well-being and life 
satisfaction in personality disorders254. However, cross-sectional 
community-based investigations have identified these disorders as 
significant negative predictors of quality of life, surpassing the pre-
dictive value of sociodemographic variables, physical health, and 
other comorbid mental disorders255,256. This predictive role is also 
supported by evidence over an 17-year period showing that any 
personality disorder in young adulthood was independently as-
sociated with significant impairment in overall quality of life, with 
antisocial, borderline and schizotypal personality disorder symp-
toms being linked to higher quality of life impairment257. Moreover, 
evidence from a multicenter study on clinical samples indicates 
that quality of life in adults with personality disorders (measured 
by the EQ-5D-3L) is similar to that of people suffering from severe 
physical diseases, including rheumatic disease, lung cancer and 
Parkinson’s disease258.

The social domain of quality of life seems to be most affected in 
people with personality disorders. A meta-synthesis of qualitative 
studies on loneliness among these people described an intense 
sense of disconnect and struggle with unmet social needs259. This 
finding is also corroborated by quantitative studies reporting that 
(except for narcissistic personality disorder) people with full-blown 
or subthreshold personality disorders have higher levels of per-
ceived loneliness, lower relationship satisfaction, and poorer social 
support than the general population or other clinical samples260.

The physical domain of quality of life has also been shown to be 
specifically impaired in people with borderline personality disor-
der, even in relatively young samples (range 21-54 years)261. This 
finding can be due to lifestyle and risk-taking behaviors, such as 
self-harm and heavy alcohol or other substance use261. However, 
the role of behavioral symptoms in affecting physical quality of life 
is controversial, as cohort studies document that borderline per-
sonality disorder is highly predictive of physical health diseases 
even when controlling for unhealthy behavior262.

Evidence regarding quality of life as a modifiable outcome in tri-
als of pharmacological and psychosocial treatments for personal
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ity disorders is limited to people with borderline personality disorder. 
A meta-analysis found that specialized psychotherapies for this 
disorder outperformed control conditions in improving quality of 
life (Cohen’s d = 0.32)263. Also, meta-regression analysis showed a 
lack of association between changes in borderline personality dis-
order symptom severity and changes in quality of life, supporting 
treatment approaches addressing quality of life beyond symptom 
reduction263.

Among transdiagnostic tools, the EQ-5D-5L is by far the most 
adopted as an outcome parameter in borderline personality dis-
order trials261. The WHOQOL-BREF has also been used as an out-
come measure for quality of life in clinical trials testing specialized 
psychotherapies for borderline personality disorder263,264. Regard-
ing life satisfaction, the SWLS is widely adopted in clinical popula-
tions, albeit no validation studies in samples with personality dis-
orders have been conducted so far.

No instruments assessing quality of life, well-being or life satis-
faction have been specifically developed for personality disorders.

Post-traumatic stress disorder

Subjective measures of quality of life, well-being and life satisfac-
tion add significantly to the full picture of mental health in the con-
text of PTSD. However, PTSD symptoms – such as hyperarousal, 
avoidance, and intrusive thoughts – can vary widely among indi-
viduals, affecting their perception of life quality in different ways162.

Several transdiagnostic tools have shown to be reliable and 
valid measures in the context of PTSD. The PWI had good reliabil-
ity in studies on Israeli civilians living within the range of fire from 
the Gaza Strip265, in inpatients from a residential PTSD treatment 
program in Australia266, and in refugee populations with PTSD in 
Australia and New Zealand210, with Cronbach’s alpha values, re-
spectively, of 0.94, 0.84 and 0.85.

The Q-LES-Q-SF had good reliability in veterans with PTSD (al-
pha = 0.93)267,268. The SWLS showed good reliability (alpha = 0.88) 
in Croatian war veterans269. The WHOQOL-BREF had moderate 
reliability in Colombian ex-combatants from illegal armed groups, 
with alpha values ranging from 0.60 (physical health, social rela-
tionships) to 0.80 (environment)270, and in male tortured refugees, 
with alpha values ranging from 0.76 to 0.85271. The WHO-5 also 
showed good reliability (alpha = 0.93) in PTSD272.

So far, no PTSD-specific instrument has been developed to 
measure quality of life, well-being or life satisfaction. The choice of 
the instrument should be based on the specific construct to be ad-
dressed and the psychometric properties of each tool (for a given 
population).

Schizophrenia

People with schizophrenia have reports of quality of life that 
correlate only very minimally with observable functional informa-
tion, and most studies find that the predominant response bias is 
to underestimate illness burden. One of the negative symptoms of 

schizophrenia, lack of normal distress, is critically interwoven with 
subjective quality of life273. This symptom is rated when individuals 
report minimal concern with major life challenges, such as lack of 
friends, minimal productive activities, and financial challenges. If 
these problems, as well as living in substandard conditions, do not  
elicit any subjective concern, quality of life indices must be inter
preted accordingly.

Study results274 have been quite consistent, with self-reports on 
quality of life measures in participants with schizophrenia gener-
ally being much more strongly correlated with current mood states 
than with other elements of everyday functioning. These data sug-
gest that quality of life self-reports are not invalid, but rather that 
they provide a window into experiences of mood states rather than 
disability. Interestingly, mood symptoms are also consistently cor-
related with self-reports of everyday disability. Thus, both quality 
of life and disability measures may provide an index of subjective 
distress and impairment associated with mood states, but not with 
other elements of the illness275,276. As a result, commonplace qual-
ity of life measures can be completed by participants with schizo-
phrenia, but the results need careful interpretation.

In terms of disorder-specific instruments, we have selected 
four tools. The first is the Heinrichs-Carpenter Quality of Life Scale 
(QLS)277 a 21-item tool (45 min to complete) exploring sense of 
purpose, motivation, curiosity, interpersonal relations, extent of 
functioning, accomplishment, employment, and common objects 
and activities, with excellent psychometric properties when there 
is sufficient time to conduct a clinician-led interview278.

The Schizophrenia Quality of Life Questionnaire 41 (S-QoL 
41)279 is a self-reported instrument sensitive to change that takes 
15-20 min to complete, with 41 items composing eight subscales 
(psychological well-being, self-esteem, family relationships, rela-
tionships with friends, resilience, physical well-being, autonomy, 
and sentimental life) and a total score.

The Schizophrenia Quality of Life Scale (SQLS)280 is a 30-item 
self-reported measure with three subscales (psychosocial, moti-
vation and energy, symptoms and side effects), each with a range 
from 0 (best possible health state) to 100 (worst possible health 
state). It takes 10-15 min to complete. This scale has undergone 
further development resulting in the Schizophrenia Quality of 
Life Scale Revision 4 (SQLS-R4)281, comprising 33 items with two 
subscales (psychosocial feelings, cognition and vitality), that also 
takes 10-15 min to complete. While the SQLS exhibited favourable 
convergent validity, it had limitations regarding structural validity, 
internal consistency, reliability, and known-groups validity. The 
SQLS-R4 demonstrated promising reliability and convergent va-
lidity, yet it faced challenges in structural validity, internal consis-
tency, cross-cultural validity, known-groups validity, and respon-
siveness282.

Substance use disorders

Individuals affected by substance use disorders experience a 
substantial decline in their quality of life, including – but not lim-
ited to – negative impacts on physical, social, emotional and eco-
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nomic domains283.
While no substance use disorder-specific tools for the assess

ment of quality of life, well-being or life satisfaction exist, some 
transdiagnostic measures have been explored. Among them, the 
EQ-5D-5L has been validated across different disorders, but a 
systematic review concluded that high-quality evidence is further 
needed284, with a study reporting small to medium responsiveness 
over time285. In the same review284, the WHOQOL-BREF, the most 
widely used tool for quality of life assessment in this field, showed 
replicated good internal consistency, with all values for the sepa-
ration indices above 2, and evidence of structural validity, with the 
original factor structure being supported.

PERSONAL RECOVERY MEASURES IN MENTAL 
HEALTH

It is increasingly recognized that observable or self-reported 
illness symptoms and functional outcome domains that can be 
used to define clinical recovery are on a different level from self-
perceived personal recovery286. Empirical evidence confirms that 
personal recovery and clinical recovery are distinct constructs287. 
Personal recovery is not unrelated to clinical recovery, but incorpo-
rates personal values and appraisals, and is not solely informed by 
illness symptoms and functional behavior. This distinction has two 
implications. First, the type of recovery (clinical versus personal) 
should be clarified when reporting individual or aggregated data 
on recovery. Second, the centrality of diagnosis within traditional 
psychiatric research is not mirrored in the development of recov-
ery measures, which are almost always transdiagnostic. Rather, 
individual and often dynamic attitudes, values, goals and prefer-
ences define the concept of personal recovery. Considering per-
sonal recovery in the assessment, alliance formation, diagnostic 
formulation, as well as treatment planning and implementation 
is key in order to enhance treatment personalization, satisfaction, 
adherence and disease outcomes288.

Here we provide a brief description of selected tools to measure 
personal recovery, followed by some remarks on tools that are cur-
rently not recommended for use.

The Brief INSPIRE-O289, based on the INSPIRE tool developed 
in 2015290, is a patient-reported measure of personal recovery 
that has been translated into many languages. The tool comprises 
five items (“I feel supported by other people”, “I have hopes and 
dreams for the future”, “I feel good about myself”, “I do things that 
mean something to me”, and “I feel in control of my life”), each 
scored on a 5-point Likert scale ranging from 0 to 4. The total score 
is calculated by summing the item scores and multiplying by 20, re-
sulting in a range from 0 (low recovery) to 100 (full recovery). Com-
pletion takes approximately 2 min, and the tool is available for free. 
The Brief INSPIRE-O has demonstrated good internal consistency, 
with a Cronbach’s alpha of 0.83, and moderate correlation with so-
cial contacts and self-reported general health289.

The Questionnaire about the Process of Recovery (QPR)291, de-
veloped in 2009, is the most widely used patient-reported mea-
sure in English-speaking countries for research purposes. It is 

designed to assess personal recovery across intrapersonal and  
interpersonal domains. It is available in two versions: a 22-item  
and a 15-item one. Each item is rated on a 5-point scale from 0 to  
4. For the 22-item version, scores are summed to provide intra
personal (0 to 68) and interpersonal (0 to 20) recovery scores. The 
total score for the 15-item version ranges from 0 (low recovery) to 
60 (full recovery). The tool takes about 10 min to complete for the 
22-item version and 5 min for the 15-item version, both available 
for free. It has shown high internal consistency and good test-retest 
reliability. Construct validity is evidenced by positive correlations 
with empowerment and quality of life, and negative correlations 
with symptoms. Increased recovery scores were associated with 
increased self-esteem and functioning, and decreased psychopa-
thology, hopelessness, and depression292-294.

The Recovery Assessment Scale (RAS), initially developed in 2004​
295, is the most widely used patient-reported measure of recovery in  
English-speaking countries for clinical purposes. It includes 24 items  
rated on a 5-point Likert scale from 1 to 5, with total scores ranging 
from 24 (low recovery) to 120 (full recovery). The Recovery Assess
ment Scale - Domains and Stages (RAS-DS)296 consists of 38 items 
scored on a 4-point scale from 1 to 4, with total scores ranging from 
38 (low recovery) to 152 (full recovery). The RAS takes about 10-15 
min to complete and is free. It has demonstrated a consistent factor 
structure, positive associations with related constructs, and sensi-
tivity to change over time. The RAS-DS has shown good internal 
consistency and ability to detect changes over time, with significant 
increases in scores observed between assessments297-300. The RAS-
DS is available for free in 18 languages.

The Camberwell Assessment of Need (CAN)301,302 assesses health 
and social needs, from the perspective of staff, service user and in-
formal carer. While this family of tools does not directly measure 
recovery, it has been argued that there is an overlap between the 
concepts of recovery and unmet needs (when an individual has 
many unmet needs, this is likely to hamper his/her recovery; when 
these needs are met, this is likely to support recovery302). It has also 
been suggested that having few unmet needs can be regarded as 
an “objective measure of recovery”303.

The CAN family of tools, translated into many languages, in
cludes: the standard CAN for adults with mental health problems, 
CAN for the elderly (CANE)304, CAN for developmental and intel-
lectual disabilities (CANDID)305, CAN-forensic (CANFOR)306 for 
forensic patients, CAN-M for mothers and pregnant women with 
mental health issues307, and Humanitarian Emergency Settings 
Perceived Needs Scale (HESPER) for individuals in disaster situa-
tions308.

The “patient-rated unmet need” total in the CAN has emerged 
from both a recovery values and an empirical perspective as the 
most valuable and informative score, as it both centres attention on 
the service user’s perceptions, and identifies life domains beyond 
the traditional focus of psychiatry to target clinical support towards.

Targeting unmet needs is important, as reducing patient-rated 
unmet needs causally impacts on quality of life309, therapeutic al-
liance310, and satisfaction with care311. There is also evidence of an 
association between unmet needs and symptomatology (e.g., an-
hedonia)312, worse social outcomes (e.g., lower employment)313, 
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worse service experience (e.g., more compulsory admissions)314, 
more use of emergency department services315, and more rehos-
pitalizations316.

Each version of the CAN assesses health and social needs across 
multiple domains, whose number ranges from 22 to 26. Items are 
scored on a 5-point scale from 0 (not at all) to 4, and the total score 
ranges from 0 to 100. Completion times vary from 5 to 30 min, and 
all versions are available for free. The standard CAN demonstrated 
excellent inter-rater reliability, and good and excellent test-retest  
reliability for staff-rated total needs and for patient-rated total needs, 
respectively. Criterion validity was supported by significant corre-
lations with the GAF. The CAN tools also showed good predictive 
validity, with reduced patient-rated unmet needs predicting im-
proved subjective quality of life over time317,318.

Apart from these recommended tools, there are numerous 
other recovery-related measures which may be suitable for use in 
specific settings. They are not recommended here due to their psy-
chometric properties not being fully established; their length, com-
plexity and burden of administration; or their narrow focus. Ex-
amples include the Recovery Self-Assessment319, the Mental Health 
Recovery Measure320, the Recovering Quality of Life (ReQoL)321, and 
the Individual Recovery Outcomes Counter (I.ROC)322.

DISCUSSION

Functioning, quality of life, well-being and life satisfaction are 
highly clinically and individually relevant outcome domains in 
mental disorders. We defined and reviewed each of these domains, 
presenting a selection of transdiagnostic assessment tools and, 
where specifically helpful, disorder-specific measures. We then 
conceptualized personal recovery with its main measurement 
tools.

While many measures exist, we selected the included ones on 
the basis of their frequency of use, psychometric properties, and 
clinical utility, including consideration of ease of use, time required 
for administration, usability for measurement-based care, and 
trans-setting (inpatient, outpatient, specialty and primary care) as 
well as trans-purpose (clinical care, research) characteristics. We 
excluded performance-based evaluations of functionality, as they 
do not qualify as measures that can be used in ordinary clinical 
care. We only focused on adults, as different considerations would 
be required concerning mental disorders in children and adoles-
cents.

Based on our review, functional and quality of life/well-being 
measures are in most mental disorders restricted to non-disorder-
specific tools. Notable exceptions include some functional assess
ment tools for anxiety disorders, PTSD, substance use disorders 
and dementias, as well as quality of life and well-being measures 
for eating disorders and dementias. While predominantly transdi-
agnostic assessments of functioning and quality of life/well-being 
may make sense (since these domains are to some degree univer-
sal, and capturing them transdiagnostically allows for comparison 
across disorders), individual tools may not have been validated in 
specific mental health conditions or capture all relevant aspects of 

a specific disorder.
In disorders where insight or cognition may be impaired, self-

assessments and even interviews may need to be adapted to yield 
reliable and valid information. This situation may apply to people 
with active psychosis, eating disorders, and dementia. Moreover, al-
though the broad dimensions of functioning (such as self-care, so-
cial interactions, leisure time activities, and educational/vocational 
activities) are not necessarily disorder-specific, baseline levels and 
functional expectations may vary across disorders and subgroups 
or illness stages. For example, in people with dementia, lack of 
worsening on an instrumental ADL scale may be an appropriate 
goal. Similarly, in people with schizophrenia and early illness on-
set, certain functional milestones may have never been achieved, 
so that functional disability may be assessed, but improvement 
may not be as easy and achievable as for people with other disor-
ders. Such potential ceiling effects of a functional measure may also 
need to be considered when choosing or developing a functional 
assessment tool across people at different stages of their illness.

In assessing functional outcome domains, informal carer per-
spectives are largely missing, although arguably being even more 
important than for illness symptoms, as observation of behaviors 
that occur intermittently and outside of a clinical encounter would 
otherwise solely be based on patient report or recall. Hence, spe-
cific carer-rated instruments are needed.

To capture the needs of people with mental health conditions, 
more functional and quality of life/well-being measures need to 
be co-developed with these persons and their caregivers. To help 
implementation of such tools, measures need to be identified that 
can be completed with minimal effort or in a waiting room setting 
by people who may have cognitive difficulties or who are so bur-
dened by their illness that lengthy self-assessments are unlikely 
finished. In this context, in order to address personal or rater bias, 
non-persistence or non-adherence with ratings, and lack of eco-
logic validity of the obtained information, both the research and 
clinical field should take advantage of new digital technologies, 
if feasible and adequately validated, safe and ethically accept-
able38,323.

While personal recovery is an increasingly important concept, 
and measures have been developed that can be used transdiagnos-
tically, the assessment of this domain in research and, especially, in 
clinical care remains very limited. This situation is unfortunate, as 
taking into consideration the individual recovery concept of a per-
son with a mental health condition can help orient the treatment 
plan in ways that are more likely to keep that person engaged in 
care.

The functional, quality of life/well-being and personal recov-
ery measures summarized in this paper provide a starting point 
for research and clinical care, especially inasmuch as the tools 
are scalable. Additionally, the identified gaps highlight areas for 
active investigation and creativity to develop, extend, validate and, 
if necessary, shorten or refine the assessment tools, and to define 
the various domains in more meaningful and measurable ways in 
people living with mental health conditions.

Future research should integrate functional and quality of life 
assessments as much as possible in randomized as well as obser-
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vational studies. Adopting brief and clinically informative mea-
sures in clinical practice would enable both measurement-based 
care and more granular database studies.

Across all the reviewed mental disorders, a combination of trans-  
diagnostic and disorder-specific measures to assess psychosocial 
functioning might be advisable. However, future research is need-
ed to identify the mental disorders that can benefit from disorder-
specific assessments, and validate the relevant measures where this 
has not taken place yet. Moreover, in addition to instruments for the 
assessment of functioning that can be useful for research, tools that 
are brief and scalable and can be proposed for clinical care should 
become a greater focus of attention. These latter tools, which would 
ideally be co-developed with multiple stakeholders, could facilitate 
measurement-based care and bridge the gap between research 
knowledge and applicability to ordinary care, as well as facilitate 
implementation of research findings.

The next stage of personal recovery research involves longitu-
dinal investigations to provide evidence-based prognostic advice 
to individuals experiencing mental health difficulties, as well as 
allowing the development of staged models of personal recovery 
support. The evidence has been clear for some time that disease 
outcomes in relation to personal recovery are better than clinical 
training and clinician attitudes would assume324, and that there 
has been too much emphasis on pessimistic diagnostically-driven 
conceptualizations of prognosis. At least some of this favourable 
outcome potential may be related to the re-evaluation of personal 
needs and priorities when faced with a mental disorder, which is 
an adaptive task. An understanding of the factors involved in the 
dynamic process of personal recovery is increasingly becoming a 
focus of research efforts325.

Since recovery includes both the clinical dimension (which can 
be assessed based on behaviors that are observable by the person 
with a mental health condition, informal caregivers or clinicians) 
and the personal recovery dimension (which is based on the sub-
jective standpoint of the person), research should assess the rela-
tionship between these perspectives using multivariate repeated-
measure designs to investigate long-term illness trajectories and 
disease outcomes.

In conclusion, this report summarizes what we consider at the 
current time the most relevant as well as valid and reliable mea-
sures to assess functioning, quality of life/well-being and personal 
recovery domains in people with mental disorders. Further re-
search is needed to co-develop more meaningful measures with 
people who have lived experience of mental disorders, identify and 
implement assessment measures that can be used in research as 
well clinical practice by virtue of being sufficiently brief and broad, 
and leverage digital health tools. Cultural sensitivity326 and cost-
effectiveness should be additional concerns.

It is hoped that the use of a set of measures for the assessment 
of functioning, quality of life/well-being and personal recovery will 
become standard in research and clinical care settings, including 
trials of new therapeutics, ultimately aiming to improve care, care 
experiences and care outcomes of people living with mental dis-
orders.
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A substantial body of empirical evidence has accumulated over the last 12 years since the publication of the Alternative Model for Personality Disorders 
(AMPD) in the DSM-5. As yet, this evidence has not been organized and reported using the criteria required by the American Psychiatric Association (APA) 
for proposals submitted to revise the DSM-5. These criteria are based on the Kendler-Kupfer update and expansion of the classic Robins-Guze criteria for 
establishing psychiatric diagnostic validity. We have been invited by the APA to undertake a review of the last decade of research on the AMPD and to 
propose a revised, simplified version of the model informed by this evidence. Here we present the findings of the review and our recommendations for the 
revision of the model. We begin with a brief reiteration of the background and rationale for the AMPD, followed by a description of the revision criteria 
required by the APA. We then summarize the evidence in support of the AMPD using the required framework. Our review indicates that AMPD-defined 
personality disorder (PD) shows similar patterns of associations as have been demonstrated for categorical PD diagnoses in terms of antecedent, concurrent 
and predictive validators. Head-to-head comparisons between AMPD-defined PD and categorical diagnoses suggest a more precise characterization of 
personality pathology by the AMPD. In addition, AMPD-defined PD appears to show higher reliability estimates than categorical PDs, and strong clinical 
utility, often outperforming categorical PD diagnoses. We conclude that the AMPD is ready for inclusion in the main section of the DSM. Recommenda-
tions are made for: a) further streamlining the AMPD in light of the last decade of accumulated evidence, and b) future research directions in areas where 
evidence is lacking or more limited.
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In 2007, the DSM-5 Task Force convened the Personality and 
Personality Disorder Workgroup, charged with revising the DSM-
IV chapter on personality disorders (PDs) and given a free hand to 
do so. The Workgroup members quickly came to the decision to de-
velop a dimensional model for PD diagnosis, based on the growing 
consensus that the categorical diagnostic approach had stifled 
progress in the understanding and treatment of psychiatric disor-
ders in general and PDs in particular1-3.

However, despite the Workgroup’s best efforts and the Task 
Force’s support to develop a dimensional diagnostic system, the 
American Psychiatric Association (APA) Board of Trustees voted in 
December 2012 to reject the proposed model for inclusion in the 
DSM’s main Section II. The dimensional model (named the Alter-
native DSM-5 Model for Personality Disorders, AMPD) was instead 
placed in a new Section III for “Emerging Measures and Models”.

The reasons for this decision were complex, and have been de-
scribed as “a story of shifting expectations, conflicting goals, and 
fractured alliances”4. However, the rejection appeared to be at 
least partly attributable to incompatibilities between the Work-
group’s efforts and the criteria delineated by the APA’s Scientific 
Review Committee (SRC). Indeed, although the development of 
the AMPD was grounded in considerable scientific evidence, ac-
cumulated over decades, it did not align readily with the type of 
evidence required by the SRC. According to this framework, which 
still governs the structure and organization of evidence for propos-
als submitted for revising the DSM-5, scientific evidence must be 

organized according to the well-established Robins and Guze cri-
teria5 for psychiatric nosology.

Since the publication of the AMPD in 2013, a substantial amount  
of research on the model has accumulated6-19. However, this re-
search is yet to be organized according to the APA revision criteria 
to align with the SRC framework. Importantly, the DSM-IV’s PD sys-
tem has also not been evaluated in terms of these criteria. Against 
this background, in 2024, the authors of this paper, in addition to 
several other clinical scientists (see Acknowledgements) were in-
vited by the APA Steering Committee to undertake a fresh review of 
the accumulated literature on the AMPD for evaluation of possible 
inclusion in Section II of the DSM-5, and to propose any necessary 
revisions of the model.

The goal of this paper is to present the findings of the review and 
to make recommendations for a revised, simplified version of the 
AMPD informed by the review. We begin with a brief outline of the 
background and rationale for the AMPD, followed by a description 
of the revision criteria employed by the SRC. We then summarize 
the evidence in support of the AMPD using the SRC framework.

We demonstrate that the AMPD is ready for inclusion in the 
main section of the DSM-5 according to the criteria used by the 
APA to adjudicate decisions over major changes in the diagnostic 
system. We conclude with a set of recommendations for: a) poten-
tial amendments to the current AMPD in light of the last decade of 
accumulated evidence, and b) future research directions in areas 
where we considered evidence to be lacking or of low quality.
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BACKGROUND AND RATIONALE FOR THE AMPD

The DSM-5’s AMPD represents a paradigm shift away from the 
traditional categorical model in favor of a dimensional approach 
in PD classification. Dimensional systems such as the AMPD were 
developed based on several important research findings20-27: a) 
significant heterogeneity exists within specific PDs, such that two 
individuals who meet criteria for a given PD may have very differ-
ent clinical presentations; b) there are high levels of comorbidity 
(and/or overlap) among purportedly distinct PDs, such that indi-
viduals who meet criteria for one specific PD will likely meet crite-
ria for two or more other PDs, calling into question the discrete na-
ture of specific PDs; c) very few unique antecedents, correlates or 
consequences have been identified for any specific PD, while these 
are typically shared by other PDs and frequently co-occurring 
common mental disorders such as depression, anxiety and sub-
stance use disorders; d) low inter-rater reliability has consistently 
been demonstrated for the majority of categorically defined PDs 
(for instance, the median kappa for specific PD diagnoses has been 
shown to be 0.35, and the kappa between interview and question-
naire diagnoses is around 0.29)28,29; e) meta-analytic evidence of 
quantitative studies calls into question the structural integrity of 
the DSM-IV ten discrete PD syndromes30, and emerging evidence 
indicates that PD manifestations may be better represented by a 
general factor of personality dysfunction that captures the shared 
variance of all PD manifestations plus trait dimensions that cap-
ture unique variance31,32; and f) there is no evidence supporting 
existing diagnostic thresholds for specific PDs – that is, diagnostic 
thresholds (e.g., five out of nine criteria for Borderline PD) do not 
actually demarcate the presence versus absence of disorder; rather, 
they are arbitrary thresholds along a continuum of prototypicality 
and level of impairment20,22.

To address these limitations, the AMPD utilizes a more parsi-
monious conceptualization of personality pathology that accounts 
for heterogeneity within disorder and comorbidity to increase the 
validity, reliability and clinical utility of PD diagnosis. Accordingly, 
a single underlying severity continuum shared by all PDs defines 
core personality pathology. This underlying unidimensional sever-
ity criterion is called the Level of Personality Functioning (LPF; Cri-
terion A of the AMPD), defined as impaired self and interpersonal 
functioning. LPF is rated on a 5-point scale from healthy/typical 
(=0) to severely impaired (=4), with a rating of 2 or more indicating 
personality dysfunction33.

Apart from offering for the first time in the history of the DSM a 
psychiatric construct that is truly dimensional, ranging from typical 
to atypical, the LPF provides parsimony by eliminating the need for 
ten overlapping PDs which, as discussed, have been shown to have 
multiple problematic features. In so doing, the LPF also eliminates 
the need for Personality Disorder Not Otherwise Specified, which 
research has shown to be the most diagnosed PD, because real-life 
patients tend not to fit neatly into any of the ten categories34, and 
clinicians have limited time for diagnosis.

After determination of the individual’s LPF, the next step in the 
dimensional diagnostic process is evaluation of the pathological 
severity across five trait domains (Criterion B of the AMPD), to 

describe the ways in which the individual’s self and interpersonal 
dysfunction are manifested. In the AMPD, these five trait domains 
include Negative Affectivity, Detachment, Antagonism, Disinhibi-
tion, and Psychoticism. A third diagnostic step in the AMPD allows 
the clinician to map the combination of Criterion A and B features 
onto traditional PD criteria. However, this step has been viewed as 
redundant, because the LPF and trait domains have been shown to 
provide full coverage of all PDs13,35-39.

Overall, the combination of determining a patient’s LPF in a 
first step and assignment of trait manifestation in a second step al
lows for the assessment of a patient’s capacities for adaptive self 
and interpersonal functioning, and a distinction of how such func-
tioning expresses itself in that particular patient. Two patients may, 
for instance, both be assigned an LPF score of 3, but one of them 
may show high levels of Impulsiveness and Disagreeableness 
(e.g., the patient frequently gets into fights), whereas another may 
show high levels of Detachment and low levels of Impulsiveness 
and Disagreeableness (e.g., he is a loner who avoids contact with 
others and leads a restricted life). In this way, the AMPD addresses 
heterogeneity within and comorbidity among different PD man-
ifestations, thereby providing a more valid and clinically useful 
approach for characterizing personality pathology.

Indeed, since the publication of the AMPD in 2013, several re
views on the structural, concurrent and predictive validity, reliabil-
ity and clinical utility of this model have been published6-19. How-
ever, the integration of the last 12 years of empirical evidence in 
support of the dimensional approach mainly followed conventions 
for evaluating construct validity40,41, whereas APA revision criteria 
require a different set of standards, as described below.

THE ROBINS-GUZE / KENDLER-KUPFER CRITERIA 
FOR THE VALIDITY OF PSYCHIATRIC DISORDERS

By virtue of its grounding in medicine, the constructs of interest 
in psychiatry are necessarily diagnostic constructs, which immedi-
ately introduces a constraint in how they must be conceptualized 
in relation to the clinical utility requirement – that is, a psychiatric 
construct must be able to tell us whether a person suffers from a 
disease or not. In medicine, this is a prerequisite, because the diag-
nosis serves as the gateway to whether and which treatment might 
be indicated.

To assess whether a psychiatric construct can identify who suf-
fers from disease, psychiatry has relied, for the last 50 years, on five 
principles proposed by Robins and Guze5. These principles reflect 
five types of research studies, each aimed at capturing a specific 
component of a disorder’s nosology.

The first type are clinical description studies, aiming to demon-
strate that the disorder has a particular and consistent pattern of 
symptoms and that these symptoms co-occur. The goal of these 
studies is to develop a coherent clinical picture of the disorder. 
Therefore, important non-psychopathological features that are 
common or prototypical of clinical presentations of the disor-
der must be identified in these studies, including for instance so-
ciodemographic correlates such as age, sex, and age of onset. The 
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second type are laboratory studies, that focus on identifying neu-
robiological and physiological substrates of the disorder, and are 
generally viewed as more empirically valid compared to clinical 
descriptive studies, given the external validity evidence that they 
presumably provide.

The third type are studies that delimitate the disorder from other 
related syndromes. These studies support the discriminant valid-
ity of the construct with the aim to establish its uniqueness rela-
tive to other psychiatric disorders with similar phenotypic presen-
tations. The fourth type are follow-up studies that demonstrate a 
prototypical course and outcome of the symptoms. For example, 
demonstrating that individuals who were first identified with the 
disorder in baseline assessments present with the same disorder  
(as opposed to a different psychiatric disorder) in later assessments 
provides evidence for the original diagnostic criteria utilized at 
baseline. The fifth type are studies that aim to identify a familial and 
potentially genetic basis of the disorder. Demonstrating that the 
disorder displays significant heritability (through research designs 
that can separate genetic from environmental effects, such as twin 
studies) provides evidence for distinct psychopathological process-
es related to its phenomenology, and thus confirms the validity of 
the construct.

Fifty years later, the Robins and Guze criteria are still consid-
ered the gold standard approach for establishing the validity of 

psychiatric disorders. Indeed, these criteria informed what came 
to be known as the Kendler-Kupfer criteria, used by the then newly 
established SRC to evaluate the readiness of the AMPD for adop-
tion into Section II. These criteria were outlined in a 2009 docu-
ment entitled “Guidelines for making changes to DSM-V”42, and 
still form the basis of the current APA guidelines for submitting 
proposals for making changes to the DSM-5 (see Table 1). In what 
follows, we provide an updated review of the literature evaluating 
the validity of the AMPD using these criteria.

The APA guidelines describe different types of proposals for 
changes to DSM-5 diagnostic criteria. Type 1 proposals involve 
changes to existing criteria to improve reliability and validity, and 
must demonstrate superiority of the proposed system over the ex-
isting one in head-to-head comparisons. Type 2 proposals involve 
addition of a new diagnostic category or specifier and require dem-
onstration of validity, reliability and clinical utility in the absence 
of comparison with existing systems. The AMPD represents both 
Type 1 and Type 2 changes. Therefore, in our review, we provide 
evidence for the AMPD’s validity, reliability and clinical utility ac
cording to the APA guidelines, as well as evidence in support of the 
AMPD’s superiority over Section II’s diagnostic categories in head-
to-head comparisons.

VALIDITY

Table 2 summarizes Type 1 and Type 2 evidence in terms of 
antecedent, concurrent and predictive validators of AMPD, taking 
into account its strength.

Antecedent validators

Environmental antecedents

Strong evidence supports associations between childhood trau-
ma and/or maltreatment and LPF43-51. Moderately strong evidence 
supports a link between poor parental bonding and/or closeness 
and LPF52-54. In addition, there is some evidence for an association 
of bullying victimization55 and parental discord56 with LPF.

This research is consistent with well-established developmental 
models for PD which indicate that the early caregiving and fam-
ily environment is particularly important for the development of 
healthy personality functioning. Given the overlap between LPF 
and other measures of maladaptive self and interpersonal func-
tioning, it is reasonable to assume that the mass of data available on 
environmental antecedents for the development of self-concept, 
self-esteem, self-appraisal, self-monitoring, self-directedness, mor-  
al decision-making, identity coherence, empathy, mentalizing, per-  
spective-taking, and quality of relationships is also relevant57-60 .

Strong evidence across nine studies54,61-68 supports a relation of  
a measure of AMPD Criterion B traits, the Personality Inventory for  
DSM-5 (PID-5)69, with childhood trauma and maltreatment. Studies  
indicate that emotional (rather than physical or sexual) traumatic 
experiences are particularly associated with high levels of trait 

Table 1  American Psychiatric Association’s criteria for proposed DSM-​
5 revisions

Validators

Antecedent validators •	 Environmental risk factors
•	 Prior psychiatric history
•	 Familial aggregation and/or co-aggregation (i.e., 

family, twin or adoption studies)
•	 Sociodemographic and cultural factors

Concurrent validators •	 Cognitive, emotional, temperament and personality 
correlates (unrelated to the diagnostic criteria)

•	 Biological markers, e.g., molecular genetics, 
neural substrates

•	 Patterns of  comorbidity
•	 Degree or nature of  the functional impairment

Predictive validators •	 Diagnostic stability
•	 Course of  illness
•	 Response to treatment

Reliability

•	 Inter-rater reliability
•	 Test-retest reliability
•	 Internal consistency

Clinical utility

The degree to which the proposed changes:
•	 do not alter caseness
•	 improve user acceptability
•	 improve clinicians’ ability to apply the diagnostic criteria accurately and 

adherence to practice guidelines
•	 improve clinical outcomes
•	 improve the clinician’s ability to select the best treatment or determine 

prognosis
•	 do not introduce unwanted negative consequences
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Table 2  Summary of  the evidence concerning the Alternative DSM-5 Model for Personality Disorders (AMPD) validity

Basic evidence evaluation (Type 2) Head-to-head superiority evaluation (Type 1)

LPF Traits LPF Traits LPF + Traits

Antecedent validators

Environmental risk factors

Poor maternal bonding or parental closeness ++ + +

Childhood trauma/maltreatment +++ +++

Bullying +

Parental discord +

Temperament ++ +++

Psychiatric history ++ +

Familial aggregation and/or co-aggregation +++ ++

Concurrent validators

Sociodemographic factors

Invariance across genders ++ +++

Mean differences according to sex assigned at +++ ++

birth

Mean differences for gender/sexual minorities +

Invariance across age groups ++ ++

Invariance across cultural groups + +++

Cognitive correlates

Social cognitive impairment +++ +

Cognitive distortions ++ ++

Executive functioning impairment + ++

Emotional correlates

Emotion dysregulation ++ +++

High levels of  negative affect ++

Alexithymia + +

Emotional empathy + +

Temperamental correlates + +++

Convergent validity with similar constructs

Self  functioning +++

Interpersonal functioning +++ +++

Extreme traits +++ + ++

Section II PD correlates +++ +++ ++ ++ ++

Patterns of  comorbidity

Anxiety disorders ++ +++

Mood disorders ++ +++

Post-traumatic stress disorder ++

Conduct disorder + +++

Substance use disorders ++ +++

Psychosis ++

Attention-deficit/hyperactivity disorder +

Psychosocial dysfunction +++ +++ ++ ++ ++

Pathophysiology, neurobiology ++

 



World Psychiatry 24:3 - October 2025� 323

scores, with Psychoticism and Detachment showing the strong
est effect sizes. These findings fit with known research indicating 
that dissociation and detachment are prominent post-traumatic 
and trauma-coping mechanisms. In addition, one study shows 
a link between retrospective parental invalidation and PID-5 trait 
scores54.

In terms of head-to-head comparisons, only one study reports 
data directly comparing antecedent environmental validators be-
tween Section II PDs and LPF52. In this study, maternal bonding 
during infancy predicted later LPF, but not Borderline PD symp-
tom count.

Temperament as antecedent

Developmental models indicate that extreme levels of trait ex-
pression during childhood and adolescence confer vulnerability 
for emergence of PD. Two prospective follow-up studies demon-
strate this to be true for LPF. In a combined sample of community 
and clinical youth, Vanwoerden et al70 showed that high levels of 
temperamental trait expression in early adolescence prospectively 
predicted interpersonal problems in middle adolescence, culmi-
nating in maladaptive self functioning in early adulthood. More-
over, in a sample of 101 mother-child dyads recruited from ob-
stetric units, Fleck et al52 demonstrated that high levels of novelty 
seeking and low levels of harm avoidance at age 5 predicted Level 
of Personality Functioning Scale - Brief Form 2.0 (LPFS-BF 2.0)71 
scores at age 14.

We are not aware of studies that show a prospective association 
between early temperament and later AMPD-defined maladaptive 
trait scores per se. However, a robust literature exist documenting 
prospective links between early temperament and later similar 
personality traits72.

Prior psychiatric history as antecedent

Moderate evidence supports prior psychiatric history as an an-
tecedent validator for LPF73,74. Using both the Structured Clinical 

Interview for the DSM-5 Alternative Model for Personality Disor-
ders (SCID-5-AMPD) Module I75 and the Structured Interview of 
Personality Organization (STIPO)76, Kampe et al73 demonstrated 
that higher levels of personality dysfunction correlated with num-
ber of prior psychiatric hospitalizations, suicide attempts, and 
prior psychiatric diagnosis. In addition, a study using the Levels of 
Personality Functioning Scale (LPFS)77 and the AMPD Clinician  
Rating Form (CRF)77 found that self-reported past psychiatric hos-
pitalization was associated with greater impairments across all  
four LPF domains as well as the trait domains of Detachment and 
Negative Affectivity74.

Familial aggregation and/or co-aggregation

As yet, no twin or adoption studies have been conducted with 
measures of LPF. However, there are data using twin and adoption 
methodologies for evaluating the genetic basis of components of 
LPF, such as self-esteem, empathy, and interpersonal functioning​
78-80.

Concerning AMPD traits, a study conducted in a population-
based sample of Norwegian twin pairs found that the heritability 
estimates for Negative Affectivity, Detachment and Disinhibition 
ranged from 0.26 to 0.3781.

Two studies provided a head-to-head comparison of Section II 
PDs vs. AMPD heritability estimates. In a Norwegian population-
based sample of 1,408 adult twins, Reichborn-Kjennerud et al82 
estimated overlap in genetic and environmental risk factors for 
Section II PDs and maladaptive ends of trait domains assessed by 
the PID-5 Norwegian Brief Form 5 (PID-5-Norwegian-BF 5)69 at 
two time points spanning a 10-year period. Results showed that, 
when measured concurrently, an average 81% of genetic vari-
ance was shared between the maladaptive-end trait domains and 
Paranoid, Schizotypal, Antisocial, Borderline and Avoidant PDs. 
For Obsessive-Compulsive PD, 43% of the genetic variance was 
shared. Genetic correlations between the individual maladaptive-
end trait domains and PDs ranged from +0.21 (Detachment with 
Antisocial PD) to +0.91 (Negative Affectivity with Paranoid PD). 
When measured longitudinally, an average 54% of genetic vari-

Basic evidence evaluation (Type 2) Head-to-head superiority evaluation (Type 1)

LPF Traits LPF Traits LPF + Traits

Predictive validators

Treatment response

Treatment satisfaction and rapport +

Improved symptoms +++ +++ ++ +++ +++

Dropout ++ + + +

Diagnostic stability and course of  illness +++ +++

+++means that the finding was replicated in at least five studies; ++means that the finding was reported at least twice; +means some evidence for the effect; Type 1 
studies are those in which head-to-head comparisons are made between existing and new/proposed criteria sets; Type 2 studies do not require head-to-head com-
parisons, but simply require evidence that validity, reliability and clinical utility criteria are met. PD – personality disorder, LPF - Level of  Personality Functioning.

Table 2  Summary of  the evidence concerning the Alternative DSM-5 Model for Personality Disorders (AMPD) validity (continued)
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ance was shared between the maladaptive-end trait domains and 
nine of the Section II PDs with, again, the exception being Obses
sive-Compulsive PD, which shared only 28% of the genetic vari
ance. The authors concluded that maladaptive trait domains tap, at 
an aggregate level, the same genetic risk factors as the DSM-5 Sec-  
tion II classification for most of the PDs.

A similar study measured Five-Factor Model personality traits, 
which reflect the healthy end of the PID-5 domain traits83. When 
assessed concurrently, the shared genetic variance of the traits to 
six of the Section II PDs was 58%. With a 6-to-12 year interval, the 
median shared variance was 36%.

Summary of antecedent validators

Moderate to strong evidence indicates that LPF and AMPD 
traits show similar antecedent validators as the PD categories in 
terms of environmental and temperamental antecedents and prior 
psychiatric history, as well as – in the case of traits – shared genetic 
variance. Given associated costs, more longitudinal and genetic 
studies will likely be pursued if and when the AMPD is fully imple-
mented in Section II. We note that antecedent validators are mostly 
unstudied for current Section II PD categories, with the exceptions 
of Borderline and Antisocial PDs.

Concurrent validators

Sociodemographic correlates and cultural factors

The results of invariance testing studies for gender show no bias 
across sex assigned at birth, confirming that the examination of 
mean differences across sex is valid for both LPF84-86 and maladap-
tive traits87-90.

Studies on sex assigned at birth provide no evidence of mean dif
ferences between women and men in community or clinical sam
ples for LPF (there were some small differences at the subcompo
nent level, where women were shown to have higher scores in self 
dysfunction compared to men91,92).

Sex differences have been observed for mean maladaptive trait 
scores, with the most consistent findings revealing higher levels 
of Negative Affectivity in adult females and higher scores on An-
tagonism in adult males84. Mean differences have been observed 
for sexual and gender minorities, who show higher mean scores 
across all maladaptive trait domains (with the exception of non-
significant differences on Detachment in a clinical sample) than 
heterosexual individuals93. However, this should be interpreted 
with caution, given evidence of criterion bias that may make it eas-
ier for sexual and gender minority individuals to endorse criteria94.

Extant research evaluating potential bias in test items for per-
sonality functioning84,86,95 and maladaptive trait domains96 shows 
no bias in terms of assessment across age groups when evaluat-
ing adolescents and adults. A recent study found differential item 
functioning of AMPD measures for older adults97. Specifically, 18 
of 80 items on the Level of Personality Functioning Scale - Self-

Report (LPFS-SR)98 and all five maladaptive trait domains dem-
onstrated large differential item functioning, with Psychoticism 
(100% of items) most affected. These findings need replication, 
and more work may be needed to understand the effects of old age 
on response patterns for AMPD measures.

The cross-cultural validity of the LPFS-BF-2.071 was evaluated 
in a large population-based study of adults in Canada, Spain and 
Belgium, demonstrating invariance among Dutch, English, French 
and Spanish versions of the measure84. Similar research has been 
conducted for maladaptive trait domains18,84,99-102, suggesting the 
cross-cultural validity of measures of traits across different coun-
tries, cultures, languages and racial groups. Slight variations de-
pending on the level of individualism vs. collectivism have been 
noted, in that some cultures encourage the development of distinct 
attitudes, self-definition, and striving to attain personal goals more 
than other cultures102,103.

Although we are not aware of head-to-head comparisons for 
Section II- and III-related sociodemographic and cultural factors, 
studies of the ten categorical PDs have suggested bias in terms of 
sex, race, culture, and age in criteria101,104-106.

Cognitive correlates

Strong evidence indicates that LPF is associated with social-
cognitive impairment. Two studies have found that higher LPF 
scores associate with lower mentalizing capacity: one measured 
LPF by the Semi-Structured Interview for Personality Functioning 
DSM-5 (STiP-5.1107)108, and the other by self-report109. Two studies 
(one in an adult109 and the other in an adolescent86 sample) dem-
onstrated that higher LPF is associated with lower self-reported 
reflective functioning. A study in adolescents found anomalies in 
social (but not monetary) reward processing110.

Strong evidence supports a link between LPF and cognitive dis-
tortions, including early maladaptive schemas111, deficits in cogni-
tive components of empathy112, daily-level distorted fortune telling 
(e.g., catastrophic predictions of the future), executive functioning 
and problem-solving difficulties, lower self-awareness113,114, and 
lower levels of cognitive reappraisal115.

Studies of the cognitive correlates of PID-569 maladaptive traits 
show moderate evidence for correlations with executive function-
ing, with one study suggesting that 73.3% of 30 PID-5 scales show 
correlations of 0.30 and higher for executive functioning tasks116, 
and another demonstrating larger effect sizes for the domains of 
Negative Affectivity and Disinhibition117.

Other cognitive factors that have been evaluated include cogni-
tive distortions. Specifically, Detachment was shown to be associ-
ated with reduced truth bias in deception detection task, suggest-
ing a protective role for Detachment in high-deception-frequency 
environments118. Negative Affectivity, Disinhibition and Psychoti-
cism were significantly associated with difficulties in daily thinking 
(e.g., problem-solving113), and several maladaptive traits moder-
ated the associations between daily-level cognitive distortions and 
LPF114. Finally, maladaptive trait domains have been linked with 
deficits in cognitive empathy112.
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One head-to-head comparison study of LPF versus Borderline 
PD demonstrated that both of them were associated with altera-
tions in social (but not monetary) reward processing in adoles-
cents, but that alterations in social reward were better predicted by 
LPF than by borderline traits119.

Emotional correlates

At least six studies indicate strong evidence for emotion dys-
regulation problems associated with LPF, including distress intol-
erance109,120 and maladaptive shame-coping121. Some evidence 
indicates links between LPF and higher levels of daily negative 
affect120,122, alexithymia86, and deficits in emotional empathy112.

Studies of maladaptive traits have typically focused on emotion 
dysregulation as a correlate, and have primarily been conducted 
in non-clinical college student and online samples (though at least 
one study was conducted in a clinical sample112). In one study, 
emotion dysregulation showed a direct relation with the PID-5 
total score, mediated by identity disturbance123. In another study, 
emotional dysregulation, as a transdiagnostic factor, was shown 
to mediate the relation between maladaptive traits and emotional 
disorders (anxiety, depression and stress)124.

In a large ecological momentary assessment (EMA) study, An-
tagonism was shown to be associated with impulse-control dif-
ficulties and limited access to emotion regulation strategies, and 
Negative Affectivity, Detachment and Antagonism each moder-
ated individuals’ reactions to daily negative interpersonal events, 
such that the frequency of these events was higher in the presence 
of higher levels of maladaptive traits125.

Another study of a mixed college and clinical sample (90% with 
a PD diagnosis) found significant associations between maladap-
tive trait domains and greater dysfunction in emotion dysregula-
tion coping126. Finally, studies have also found significant links 
between maladaptive traits and both alexithymia and deficits in 
emotional empathy112,127.

Temperament as correlate

Some evidence supports a negative link of LPF with effortful 
control and emotion regulation, and a positive link with impulsiv-
ity128. A vast literature provides strong evidence for a link between 
temperament and basic personality traits129. In turn, AMPD traits 
map onto basic personality traits130-132, further supporting temper-
ament as an important correlate of maladaptive trait scores.

Similar constructs as correlates

The results of 16 studies provide strong evidence that LPF is as
sociated with other measures of maladaptive self functioning85,95,​

98,133-142 and interpersonal functioning86,133,134,139,140,142,143. LPF has 
also been shown to correlate with measures of borderline person-
ality organization85,138,140,144. These studies are important because 

they confirm the argument made earlier that other measures and 
constructs tapping maladaptive self and interpersonal functioning 
can be used as stand-ins for LPF, and provide strong evidence that 
LPF assesses the constructs that it was intended to capture.

Strong evidence supports the convergent and discriminant va-
lidity of the PID-569 with other measures of maladaptive traits145-

154. These and other studies have been included in several meta-
analyses confirming the high congruence between the PID-5 and 
measures of the Five-Factor Model of Personality15,99,153.

At least three studies provide moderate support for head-to-
head superiority of the AMPD compared to Section II PDs in as-
sociations with similar constructs. In a sample of 300 community-
based adults, the PID-569 was found to be a better predictor of inter
view-assessed personality pathology than a Section II PD self-report 
measure (the Personality Diagnostic Questionnaire-4+, PDQ-4+)155. 
In a study of 200 male inmates, the AMPD outperformed Section II 
Antisocial PD in predicting scores on Hare’s Psychopathy Checklist-
Revised156,157. In a study of outpatients, the AMPD explained 46% 
of variance in psychopathy scores, whereas Section II Antisocial PD 
explained less than half of that variance (22%)146.

Correlations with Section II PDs

Strong evidence from at least 27 studies supports the conclusion 
that LPF correlates with traditional Section II PDs, in adults and ad-
olescents. These studies used a variety of LPF measures across clin-
ical and community samples of adults, including the LPFS98,157-161, 
the STiP 5.1107,140, the SCID-5-AMPD138, the LPFS-BF 2.0141,162,163, 
the LPFS-SR164,165, and the Five-Item Screening Scale for Personali-
ty Disorders (FISSPD)95. These findings were replicated in samples 
of adolescents using the STiP-5.1142,166,167, the Levels of Personal-
ity Functioning Questionnaire 12-18 (LoPF-Q 12-18)135,168-170, the 
LPFS-BF 2.085, and the FISSPD137. In addition, three studies used 
proxies for LPF and demonstrated similar correlations with Section 
II PDs120,171,172.

Demonstrating correlations between LPF and all Section II PDs 
confirms that the LPF, as intended, is a measure of PD as defined 
by the traditional categorical system. However, it improves upon 
the latter by providing a more parsimonious assessment. Whereas 
evidence supports correlations with individual PDs, several studies 
also demonstrate associations with total number of PDs162 or the 
severity of PD criterion count95,98,163,164. These studies confirm that 
the LPF, as intended, is a severity continuum indexing general per-
sonality dysfunction.

Importantly, studies also show that LPF increments both gen-
eral psychopathology168 and general disability169 in predicting out-
comes, indicating that it contains additional information regarding 
functioning that goes beyond general severity and disability – that 
is, maladaptive self and interpersonal functioning, the core fea-
tures of personality dysfunction173.

At least 28 studies provide strong evidence for the correlation 
between PID-5 maladaptive trait domains and Section II PDs146,​155,​

157,171,174-198. Most of this research is summarized in six review pa-
pers35-39,199, mirroring the finding by Morey et al33 of mean dimen-
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sional correlations between the two systems of 0.73, with a kappa 
of 0.54 for categorical diagnoses.

Several head-to-head comparison studies provide moderate 
evidence for comparability of the AMPD with Section II PDs. One 
study200 examined whether the AMPD and Section II PD assess-
ments identify the same patients in a sample of 305 psychiatric out-
patients and 302 community residents who scored above thresh-
old on a PD screen. Convergence across the two models was good 
to very good and demonstrated that the AMPD yields essentially 
the same overall prevalence of Section II PDs (~50% using each 
model, with a base rate difference of 5.3%) and largely identifies 
the same overall population (kappa = 0.74).

At least two studies examined how well interview-based ratings 
of Antisocial PD of both DSM-5 Section II and AMPD predicted ei-
ther an interview-based measure of psychopathy in sample of pris-
oners157 or self-reported measures of psychopathy in a sample of 
outpatients201. In both studies, AMPD traits and impairment pre-
dicted psychopathy more strongly than did Section II PD ratings.

Patterns of comorbidity with common mental disorders

Moderate evidence indicates correlations between self-report 
measures of LPF and measures of anxiety146,202, depression146,202,​

203, substance use158,159,202, post-traumatic stress disorder170,204, and  
conduct disorder (in adolescents)170. Strong evidence also exists 
for associations with general psychopathology205. Moderate evi-
dence also exists for correlations between LPF and number of co-
morbid diagnoses166,167, and some evidence indicates greater se-
verity of anorexia nervosa associated with LPF in clinical samples 
of adolescents206. These patterns are consistent with what is known 
for traditional PDs77.

A substantive research literature supports strong links between 
maladaptive trait scores and common mental disorders, which 
lays the foundation for a reformulation of psychopathology in 
terms of trait variability21,207-210. Consistent with this literature, evi-
dence supports the association between PID-5 scores and mood 
disorders211, psychosis212-214, substance use disorder211,215,216, 
and attention-deficit/hyperactivity disorder (ADHD)217. Some 
evidence indicates associations between maladaptive traits and 
proneness to migraine218, as well as general psychiatric severity89.

Nature and degree of psychosocial dysfunction

At least 28 studies provide strong evidence for the association of 
LPF with psychosocial dysfunction, including increases in general 
disability scores; and reductions in physical health97,158,219, general 
adaptive functioning33,140,162,169, quality of life170,220, life satisfac-
tion221, well-being222,223, and work and social adjustment158,224,225; 
as well as with pronounced loneliness226, and discomfort and in-
stability in relationships227. In a sample of community adolescents, 
LPF predicted social difficulties and lower well-being and life sat
isfaction one year later228.

Several studies show that general psychiatric severity/impair-

ment73,146,165,168,217,225,229 and suicide severity and self-harm are 
correlated with LPF166,230. Notably, a study in clinical adolescents 
found that the score on the STiP-5.1 significantly predicted sui-
cide attempt in the past year, and that especially the self dysfunc-
tion component of LPF explained additional variance in suicidal 
attempt over and above all psychiatric disorders231. LPF has also 
been shown to be associated with reduced capacity to meet devel-
opmental milestones in adolescents232.

Some studies point to the self component of LPF as a better pre-
dictor of functioning225 and suicide attempt231 than the interper-
sonal component. With regard to degree, one study showed that, 
with each level of LPF, the risk for living alone, being single, being 
on a disability pension, and having symptom disorders increased, 
whereas months of working decreased233.

Self-report measures of LPF also show correlations with gen-
eral factors of personality pathology and total severity scores on 
personality measures162,165, confirming that the LPF captures the 
general, shared features of personality dysfunction reflected in a 
unidimensional severity continuum.

Similar correlations have been demonstrated for maladaptive 
trait domain scores. For instance, one study showed that AMPD 
trait facets were strongly associated with the Global Assessment 
of Functioning (GAF) score (intraclass correlation coefficient, ICC 
between 0.85 and 0.92)234, and another found that maladaptive 
trait domains prospectively predicted general psychological dis-
tress one year later235. In addition, a study of young people with 
first-onset psychosis demonstrated an association between GAF 
score and Detachment, suggesting that personality traits may be 
useful correlates of first-onset psychosis236.

EMA studies have found that maladaptive traits are associ-
ated with greater daily aggression (particularly Negative Affect237), 
and greater daily levels of interpersonal tension and poorer social 
connectedness in adolescents238. A study also found associations 
between maladaptive trait domains and greater impairments in 
social and parental relationships, although associations between 
maladaptive traits and impairments in social relationships became 
non-significant after controlling for LPF (with a few exceptions)227.

One study in a sample of 1,377 twins found that maladaptive 
trait domains were significantly associated with greater loneliness, 
with evidence of both genetic (rg = 0.45-0.75) and unique environ-
mental (re = 0.10-0.48) influences239. Maladaptive traits have also 
been linked to greater suicidal ideation (Negative Affect, Detach-
ment) and behavior (Detachment, Disinhibition, Psychoticism)240. 
Finally, in a study of community adolescents, the overall score on 
the PID-5 predicted social difficulties one year later, and Psychoti-
cism contributed to social rebuff whereas Detachment was associ-
ated with lower quality of life228.

Head-to-head comparison studies provide moderate evidence 
for the superiority of the AMPD over DSM-5 Section II PDs in its 
association with psychosocial dysfunction.

In a study on 317 individuals, including a clinical sample of 282 
patients of whom 192 were diagnosed with a PD225, the SCID-5-
AMPD Module I was a stronger predictor of scores on the Work 
and Social Adjustment Scale (WSAS)241 and the GAF-Functioning 
(GAF-F)242 than the sum of DSM-IV PD criteria, with the self com-
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ponent providing the strongest predictive power.
A second study compared Section II PDs with the AMPD in ex

plaining concurrent psychosocial functioning levels in 600 psychi
atric outpatients and community residents screened as at risk for 
PD pathology74. The AMPD dimensions showed stronger associa
tions with psychosocial difficulties and explained more of their var
iance compared with the Section II PDs.

In another study with this same sample195, the two models were 
compared for their longitudinal predictive power of psychosocial 
functioning eight months later. Both models predicted function-
ing outcomes and each added significant predictive power, but the 
AMPD domains outpredicted the Section II PDs by 2.56%, and the 
AMPD facets outperformed the Section II PD criteria by 5.31%.

Pathophysiological / neurobiological correlates

A wealth of data is available on the neurobiological and patho-
physiological correlates of components of LPF, including identity, 
self-esteem, self-appraisal, empathy, interpersonal functioning, 
social exclusion, rejection sensitivity, self-reflective capacity, and 
mentalizing ability243. These constructs are most often studied in 
the Research Domain Criteria (RDoC) systems for social processes 
– specifically Affiliation and Attachment, Social Communication, 
Perception and Understanding of Self, and Perception and Under-
standing of Others, each demonstrating differential convergence of 
associated brain areas in a meta-analysis244.

Thus, while LPF proper has not been evaluated directly using 
neurobiological designs, research using these methods on its com-
ponent parts suggests that, should such studies be conducted, they 
are likely to validate the LPF also from this perspective.

Some evidence suggests that PID-5 traits provide good coverage 
of biobehavioral externalizing liability245. A recent systematic re-
view examining the neural correlates of maladaptive traits among 
individuals with Borderline and Antisocial PDs revealed that great-
er trait anger/hostility and aggression is associated with alterations 
in the interplay between subcortical (primarily the amygdala) and 
prefrontal regions246. Trait impulsivity was associated with altera-
tions in serotonergic and endocannabinoid pathways and abnor-
malities in fronto-temporal-limbic regions; greater risk-taking was 
associated with weaker cortico-striatal connectivity.

Summary of concurrent validators

The LPF and maladaptive trait domain measures demonstrate 
moderate, and in some cases strong, associations with expected 
concurrent validators. Most studies have focused on validating LPF 
and maladaptive trait domains through evaluating their convergent 
validity with other measures of personality pathology, in addition 
to other measures that tap into maladaptive self and interpersonal 
functioning, and psychosocial dysfunction. An evidence base is de-
veloping for cognitive, emotional and pathophysiological correlates.

Since it is based in personality functioning and trait dimensions 
rather than categorical diagnoses, and its main components are 

transdiagnostic, the AMPD is much more compatible than Section 
II PDs with the RDoC approach to understanding psychopatholo-
gy. At least six of the studies reported above have carried out head-
to-head comparisons between AMPD and Section II PDs in terms 
of concurrent validators, all suggesting equivalence or superiority 
of the AMPD.

Predictive validators

Treatment response

Several prospective studies provide strong evidence for the pre-
dictive validity of LPF with regard to treatment response.

One study showed that self-reported LPF predicts treatment sat-
isfaction and rapport with the provider in individuals on treatment 
for substance use247. In a sample of 191 patients with PD and 91 pa-
tients without PD, LPF predicted treatment dropout, with the risk 
being 2.3 times higher for patients with high LPF scores160.

In a study of over 1,000 patients in outpatient settings in Nor-
way, 57% had severe level LPF scores (LPFS-BF >18)233. From the 
start to the last phase of evidence-based treatment (mentalization 
based therapy, dialectical behavior therapy), 64% of the sample 
presented a score reduction in LPFS-BF. This rate of improvement 
is higher than that found for Borderline PD in a recent review of 
treatment response studies248.

In a sample of patients receiving psychodynamic-based psy-
chotherapy and matched controls, participants with higher LPF 
and maladaptive traits of Negative Affectivity and Psychoticism at 
baseline were more likely to drop out of therapy249. Additionally, 
patients’ LPF scores declined significantly from baseline to follow-
up (d=0.40), but were stable in the control group (d=0.10). Finally, 
in a naturalistic follow-up study of adolescent inpatients, a combi-
nation of LPF and trait self-report assessment predicted significant 
reduction in general psychiatric severity scores from admission to 
discharge250.

Three studies have evaluated treatment response in relation to  
maladaptive traits. The first demonstrated mean differences in Neg-  
ative Affectivity between admission and discharge251. In the sec-
ond, Negative Affectivity and Detachment were related to higher 
admission severity in all four outcome domains (anxiety, depres
sion, somatic symptoms, and psychosocial dysfunction)252. In a 
third study, participants with higher scores on Negative Affectivity 
and Psychoticism at baseline were significantly more likely to drop 
out of psychotherapy249.

A meta-analysis of 207 studies investigated the extent to which 
personality traits changed as a result of intervention (primarily 
clinical interventions) and documented that “interventions were 
associated with marked changes in personality trait measures 
over an average time of 24 weeks”253. Negative Affectivity was the 
primary trait showing change, with an average effect size of 0.69, 
followed by Detachment, for which the average was 0.38. Changes 
replicated across experimental and non-experimental designs, for 
non-clinical interventions, and persisted in longitudinal follow-up. 
Type of therapy was not strongly associated with the amount of 
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change in personality traits.
Strong evidence from eight head-to-head comparison studies 

shows superiority of the AMPD compared to Section II PDs in 
predictive validity (e.g., for treatment dropout160). The self compo-
nents of LPF are particularly predictive.

In two studies of adolescent inpatients, a combination of LPF 
and trait scores was a better predictor of treatment outcome (over-
all reduction in psychopathology) compared to a Borderline PD 
diagnosis250,254. In another study of a treatment-seeking sample of 
adult participants diagnosed with Section II Borderline PD, AMPD 
traits captured a more severe variant of the condition and incre-
mented Section II diagnosis as a predictor of reduction in overall 
psychopathology by the end of treatment255.

In a study of over 600 adults (50% patients) followed in a natu-
ralistic study design, LPF in combination with AMPD Criterion B 
had greater power than Section II PDs in predicting twenty clini-
cally relevant outcomes over 8 months195. In another study256 of 
311 patients (of whom 50% received past-year mental health 
treatment), Section II PDs were found to account for little variance 
in outcomes over and above the AMPD domains/facets, whereas 
the AMPD facets were generally more predictive of outcomes than 
the Section II PDs.

A study of 185 psychiatric outpatients found that the PID-5 trait 
domains predicted more variance and provided significant incre-
mental prediction compared to Section II PDs for three of five areas 
of clinical dysfunction, and had better model fit for four of the five257. 
A study of 63 patients with PD found that the two systems yielded 
comparable one-year prediction of various clinical symptoms (e.g., 
depression, anxiety), but the PID-5 had stronger one-year predictive 
validity with respect to naturalistically observed EMA variables and 
informant reports of interpersonal functioning258.

Diagnostic stability and course of illness

Strong evidence indicates that the PD features defined by LPF 
become recognizable during adolescence or early adult life, with 
several studies demonstrating the validity of LPF measures in ado-
lescents, including the LPFS-BF 2.085,86, the LoPF-Q 12-18​135,170,259-

261, and the STiP 5.1142.
The natural course of LPF over adolescent development was 

documented in a study of 1,477 adolescents in the community, 
which showed that levels of LPF assessed at baseline were main-
tained through adolescence, and that rate of change in LPF was 
predicted by high levels of psychopathology at baseline115.

Course of illness in treatment-seeking adults was evaluated in a 
Norwegian study, which showed that, although there is significant 
improvement in LPF symptoms over time, psychosocial dysfunc-
tion remains relatively high233. This finding mirrors the general 
consensus for the course of Borderline PD262-264.

Two studies speak to the relative stability of LPF over medium-
term intervals. In a study of 93 outpatients followed up approxi-
mately 1.5 years later, Wright et al265 evaluated rank-order stabil-
ity of proxy measures for LPF across eight indices of impairment, 
yielding coefficients of 0.17-0.65, with a mean rank-order stability 

of 0.37. This estimate was lower than for maladaptive trait domains, 
which showed a coefficient of 0.71, suggesting stability of PD 
traits, as conceptualized in most models of trait-based PD. In an-
other study, Clark et al195 re-tested individuals eight months after  
baseline, and demonstrated moderate stability for LPF domains 
(ranging from 0.43 to 0.53). The mean PID-5 rank order stability 
was 0.79.

Summary of predictive validators

Overall, the studies reported here indicate strong predictive va-
lidity of LPF and AMPD maladaptive traits for treatment response, 
with a superiority of the AMPD compared to Section II PDs (e.g., for 
treatment dropout160). Several studies show that LPF is a malleable 
treatment target. Extant research suggests that treatment response 
is similar for LPF-defined personality disorder as demonstrated for 
Section II PDs, particularly Borderline PD. We note that, although 
treatment response is relatively well studied for Borderline PD, it 
is much less so for other traditional PDs. For instance, the most 
recent meta-analytic review for Cluster C treatment response was 
conducted in 2009, listing 15 studies between 1982 and 2006266.

Available research on course of LPF and AMPD maladaptive 
traits confirms that the onset of PD is in adolescence or young adult-
hood. Research also indicates that personality functioning is less 
stable than traits, and more susceptible to change.

RELIABILITY

Table 3 summarizes the Type 1 and 2 evidence in terms of reli-
ability of the AMPD, taking into account its strength.

Inter-rater reliability

Strong evidence from ten studies114,139,158,161,229,234,267-270 sup-
ports the inter-rater reliability (IRR) for interview-based LPFS77, 
averaging an excellent coefficient of 0.87. Keeping in mind that 

Table 3  Summary of  the evidence concerning the Alternative DSM-5 
Model for Personality Disorders (AMPD) reliability

Basic evidence 
evaluation (Type 2)

Head-to-head superiority 
evaluation (Type 1)

Type of reliability LPF Traits LPF Traits LPF + Traits

Inter-rater reliability +++ +++ ++

Test-retest reliability +++ +++ + + +

Internal consistency +++ +++ ++

+++means that the finding was replicated in at least five studies; ++means that 
the finding was reported at least twice; +means some evidence for the effect; 
Type 1 studies are those in which head-to-head comparisons are made between 
existing and new/proposed criteria sets; Type 2 studies do not require head-
to-head comparisons, but simply require evidence that validity, reliability and 
clinical utility criteria are met. LPF - Level of  Personality Functioning.



World Psychiatry 24:3 - October 2025� 329

the LPFS is not a (semi-)structured interview, and that seven of the 
studies involved lay persons’ ratings, this IRR value is notable, and 
significantly higher than typical IRRs for any categorical PDs.

Strong evidence is also available when using the STiP-5.1107, 
with an average IRR of 0.89107,140,142,144,271, and the SCID-5-AMPD 
Module I, with an average IRR of 0.87. At least one study has re-
ported an excellent IRR estimate for the STIPO, at a value of 0.81163.

These data are consistent with a recent meta-analysis272 of sev-
enteen IRR scores across fourteen studies using single-rater ICC 
or equivalent for total LPFS score. This resulted in a pooled ICC of 
0.75, which is above the DSM-5 cutoff for acceptable IRR and indi-
cates good reliability under ICC reporting guidelines273,274.

Moderate evidence from four head-to-head comparisons with 
Section II PDs further establishes the superiority of the LPF. Mo-
rey270 reported an ICC of 0.50 compared to values ranging from 
0.11 to 0.49 for individual Section II PDs. Cruitt et al158 found an 
ICC of 0.80 for LPF, outperforming the average ICC for the PD cat-
egories (0.67).

Strong evidence based on seven studies on maladaptive trait 
measures yielded mean/median ICCs of 0.73/0.75 for domains 
and 0.55/0.59 for facets99,130,146,200,234,270,275. Thus, although gener-
ally lower than for LPF, trait-domain level IRR was still good, with 
facets in the fair range.

Test-retest reliability

Strong evidence supports the test-retest reliability of LPF. In two 
studies in adults164,221, self-report versions of the LPF (the LPFS-
SR98 and the Self and Interpersonal Functioning Scale, SIFS221) had 
an average r=0.90 over a 2-week interval. A study that evaluated the 
self-reported LPF in adolescents using the LoPF-Q 12-18276 found 
a 2-week value of r=0.76259. suggesting that test-retest reliability 
may be lower in adolescents, although more studies are needed to 
assess this question fully.

This level of test-retest reliability compares favorably with values 
for Section II PDs. An early review of PD temporal stability report-
ed short-term (~2 weeks) mean/median kappa values of 0.55/0.56 
for any PD and 0.56/0.59 for specific PDs. Recent studies confirm 
these low-to-moderate test-retest reliability for Section II PDs277,278.

In a study of 93 outpatients who had a PD diagnosis at Time 1, 
and completed a Time 2 assessment an average of 1.4 years lat-
er32, AMPD domain mean/median trait test-retest reliability was 
0.78/0.79, whereas that for facet traits was 0.80/0.81. In a 100-day 
daily-diary study of 101 individuals diagnosed with any PD279, the 
mean/median test-retest reliability of five trait domain scores aver-
aged over the 100 days was 0.86, whereas the mean/median day-
to-day variability was 0.68/0.69. Thomadakis et al89 evaluated test-
retest reliability across 4 weeks for the PID-5 and reported an ex-
cellent range from r=0.82 to r=0.89 across the five domains. Fossati 
et al280 found a 2-month test-retest reliability for PID-5-BF ranging 
from 0.78 (Negative Affectivity) to 0.97 (Detachment).

Longer-term stability – which, of course, confounds true change 
with measurement error – has not been widely assessed for AMPD 
Criterion A, but one longitudinal study195 found moderately high 

stability for a fully dimensional assessment and moderate stability 
when this value was dichotomized. The AMPD traits were highly 
stable, but some stability was lost when these were configured as 
diagnoses based on the traits’ continuous dimensions, and dichot-
omous diagnoses were even less stable195. Thus, the AMPD pro-
vides somewhat more stable values when dichotomized PDs are 
compared across models and considerably more stability when the 
models are compared as they are intended to be used – the AMPD 
dimensionally and the Section II PDs categorically.

Internal consistency

Strong evidence supports the internal consistency of LPF across 
various assessment tools. Seven studies33,139,158,160,161,268,281 evalu-
ated the internal consistency of the interview-based LPFS77, most-
ly relying on clinician raters, with an average alpha of 0.80 across 
studies. Eight studies91,92,107,108,140,271,282,283 evaluated internal con-
sistency of the semi-structured interview-based STiP-5.1107, aver-
aging 0.95 across studies.

Eleven studies71,84-86,128,134,162,222,284-286 across both patient and 
community samples evaluated the internal consistency of the 12-
item self-report LPFS-BF 2.0, averaging 0.82 across studies. Two of 
these studies provided evidence in support of the internal consis-
tency of the LPFS-BF 2.0 in adolescents, with one showing an ome-
ga (reliability coefficient) value of 0.9385, and the other an omega of 
0.8386.

Moderate support for the superiority of LPF over Section II PDs 
is provided by three studies that carried out head-to-head compar-
isons. In the first287, the alpha for the LPFS-SR98 was 0.93 in an inpa-
tient sample and 0.94 in a college sample, outperforming Section 
II PDs, which showed alpha values between 0.38 (Obsessive-
Compulsive PD) and 0.80 (Antisocial PD) using the Structured 
Clinical Interview for DSM-IV Axis II Personality Disorders (SCID-
II). In a second head-to-head comparison study, Weekers et al283 
showed that the STiP107 outperformed the SCID-5-PD, with the 
former demonstrating an internal consistency alpha of 0.97 and 
the latter an average alpha of 0.76 across five discrete diagnostic 
categories. The third head-to-head comparison used Structured 
Interview for DSM Personality (SIDP) responses to score both the 
LPF and the Section II PDs. The LPF alpha was 0.85, whereas the 
mean/median alphas of the Section II PDs were 0.65/0.66 (range: 
0.50-0.73), indicating considerable variability in internal consisten-
cy across the Section II PDs195.

Strong evidence in support of the internal consistency of the 
PID-5 is provided by a meta-analytic review153 including 10 studies 
for domains and 24 studies for facets, which reported a mean do
main range of 0.88-0.95 and a mean facet range of 0.70-0.95, which 
exceeds the internal consistency of most categorical PD assess
ment tools. This conclusion mirrors the findings of a systematic re
view including 40 studies, also demonstrating strong internal con-
sistency for the PID-5288. In a study conducted after the publication 
of those reviews, Clark et al195 found a mean item-level alpha of 
0.93 across trait domains for the PID-5, and a mean alpha of 0.72 
for interview-based trait domain scores. For facets, the PID-5 mean 
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item-level alpha was 0.85.
More recent studies have generally found satisfactory internal 

consistency across self-reported maladaptive trait domains, with 
alphas generally above 0.70 for each of the domains, and average 
alphas across domains above 0.7588,89,120,147,227,289.

Summary of reliability

IRR is excellent for LPF and good for trait-domain measures. IRR 
values are generally better for LPF than those previously reported 
for Section II PDs. Indeed, low IRR for categorical PDs was cited as 
one of the major motivations for the development of AMPD prior 
to 2013290.

Short-term (~2 week) test-retest reliability for continuous mea-
sures of the LPF is high in adults, whereas in adolescents it is slight-
ly lower, and daily variability (i.e., assessed in the context of EMA) 
is somewhat lower still.

The internal consistency of LPF dimensional measures is very 
strong, regardless of format (unstructured interview, semi-struc
tured interview, or self-report) and sample. That for PID-5 traits is 
similarly strong. The internal consistency for traditional PDs ranges 
widely from poor to relatively strong, with significant heterogeneity 
within many of the categories.

We also note that, although factor analytic studies are not con-
sidered as part of the APA validator criteria set, they provide an 
important window into the construct validity of a diagnostic con-
struct. In this regard, several systematic reviews point to factor-
analytic evidence in support of the LPF construct as either unidi-
mensional or a general factor in a bifactor structure7,14,31. This evi-
dence stands in contrast to the failure of factor-analytic support for 
the ten discrete PDs210,291-293.

CLINICAL UTILITY

Table 4 summarizes the evidence in support of the clinical utility 
of the AMPD, taking into account its strength.

Identification of patients with PD

Strong evidence from 13 studies demonstrates that LPF can dis-
tinguish patients with vs. without PD. This aspect of clinical util-
ity has been documented for clinician-rated LPFS163,193,294, LPFS 
rated by lay persons281, LPFS-SR295,296, LPFS-BF 2.071,226,297, STiP-
5.191,107,226,282, and LoPF-Q 12-18 in adolescents135.

Strong evidence from five studies in adults has shown the abil-
ity of the PID-5 to distinguish between individuals with vs. without 
PD174,294,298-300.

In a head-to-head comparison study, Clark et al195 compared 
the AMPD model with Section II in identifying individuals with 
PD, using a sample of 305 outpatients and 302 community adults 
screened for high risk of personality pathology195. There was a 

small (5.3%) difference in overall prevalence of PD between the 
two models, and they identified largely the same individuals.

Sensitivity and specificity

Strong evidence suggests that LPF measures have excellent sen-
sitivity and specificity. Two studies33,281 of the LPFS found an aver-
age sensitivity of 0.85 and specificity of 0.80. Three studies135,259,276 
of the self-report LoPF-Q 12-18276 in adolescents showed an aver-
age sensitivity of 0.80 and specificity of 0.76. The SCID-5-AMPD 
Module I similarly showed an area under the curve (AUC) value of 
0.84, suggesting a high degree of precision in detecting PD225. In a 
study of 772 inpatients, the PID-5 Borderline PD algorithm provid-
ed a good balance of sensitivity, specificity and odds ratio in identi-
fying people with PD from those with bipolar disorder300.

Acceptability among clinicians

Strong evidence reported in six studies has demonstrated ac-
ceptability among clinicians (across differing levels of experience) 
for use of the LPF on a wide range of indices of clinical utility, such 
as communicating with patients, formulating interventions, com-
prehensiveness, and global descriptive utility234,281,301-304. Similarly, 
strong evidence provided support for trait models in describing in-
dividuals’ personality problems305-313.

Strong evidence across six studies conducting head-to-head 
comparisons of Section II vs. AMPD acceptability among clini-
cians indicate superiority of the latter model. In a sample of 361 
PD experts, Morey et al301 demonstrated that they preferred a di-
mensional (73.4%) over a categorical (26.6%) approach. In another 
study of 337 clinicians, the AMPD was favored over the DSM-IV-TR 
PDs with respect to communicating with patients, formulating in-
terventions, comprehensiveness, and global descriptive utility, but 
clinicians found the categorical system easier to use in professional 
communication302. In a different paper, the AMPD predicted cli-
nicians’ decisions better than the DSM-IV PDs in 10 of 11 clinical 
judgements175.

Consistent with these findings, Maffly-Kipp and Morey314 asked 
136 mental health professionals to provide clinical judgments 
on a random subset of four (out of a possible 12) case vignettes. 
For each case, clinicians made a variety of diagnostic judgments 
corresponding to each model, as well as prognostic judgments. 
Results showed that the AMPD predictors consistently added 
unique variance beyond the Section II predictors, whereas the 
Section II predictors were rarely incremental over the AMPD. Fur-
ther, the AMPD judgments predicted outcome judgments more 
consistently (98.3% of regressions) than the Section II predictors 
(70% of regressions), and the single Criterion A judgment (LPF) 
was the strongest overall predictor.

In another study among 20 clinicians303, the SCID-5-AMPD in-
terview was deemed more capable of describing patients’ problems 
than the SCID-II, but required orientation to its less familiar theoret-



World Psychiatry 24:3 - October 2025� 331

ical basis. No concerns regarding SCID-5-AMPD complexity were 
noted. In addition, the SCID-5 AMPD outperformed the SCID-II in 
terms of ease of use with regard to clinical decision making.

These results were confirmed in a large study during the DSM-
5 field trials, inclusive of 621 mental health professionals provid-
ing data for 1,269 patients, in which the AMPD received favorable 
clinical utility ratings, and was considered to be better than DSM-
IV-TR315. Two studies234,304 demonstrated that trainees favored the 
AMPD over Section II PDs on most clinical utility criteria.

Acceptability among patients

Moderate evidence indicates acceptability of the AMPD among 
patients. Cano and Sharp316 compared the full AMPD model with 
Section II (Borderline PD specifically) among patients and their 
families (N=154). Participants rated mock diagnostic reports on six 
indices of clinical utility. The AMPD was favored over Section II on 
all six indices.

Utility in identifying treatment targets and planning

Six studies used clinical case study designs to evaluate the LPF 
in terms of identifying treatment targets and planning.

Bliton et al285 showed that LPF was more useful in identifying 
core deficits of personality pathology for treatment planning than 
Section II diagnoses, whereas Pincus et al317 found that the LPF 
provided an important severity dimension for treatment planning. 
In addition, the latter study showed that the AMPD could accom-
modate both narcissistic grandiosity and vulnerability, whereas the 
Section II narcissistic PD diagnosis could not.

Skodol et al318 found that the LPF provides clinicians with a clear,  
consistent and coherent system for identifying personality pa
thology, quantifying its severity and characterizing clinical man-  
ifestations in terms of personality impairment. Waugh et  al11 
showed that the full AMPD model facilitates case conceptualiza-
tion, is easy to learn and use, and assists in patient feedback. Sch-
meck et al319 documented the clinical utility of the AMPD for work 

with adolescents, showing that the LPF provides a useful index 
for conceptualizing adolescent personality pathology. A head-to-
head comparison study314 found that cross-validated LPF ratings 
outpredicted combined Section II PDs in determining clinical 
judgments about required level of care, risk and prognosis.

Summary of clinical utility

Many studies have converged on the conclusion that the LPF 
meets criteria for clinical utility. Of note, the brevity associated with 
assessment of only one severity continuum of maladaptive self and 
interpersonal functioning offers a clear advantage over the ten dis-
crete PDs in the assessment of personality pathology. No informa-
tion is lost using LPF, but much is gained by the more parsimoni-
ous evaluation of personality pathology that it offers.

The studies reviewed here are corroborated by a number of pre-
vious reviews and case-studies that have focused on the AMPD’s 
utility for case conceptualization and treatment planning12,251,​

285,318,320-324; psychological assessment11; and use in forensic set-
tings325, as well as two meta-analytic reviews9,326 concluding that 
the AMPD is generally perceived by clinicians as more useful than 
the current categorical approach.

SUMMARY AND LIMITATIONS OF THE CURRENT 
EVIDENCE BASE

We evaluated the empirical support for the AMPD organized 
according to the criteria outlined by the APA guidelines for propos-
ing changes to the DSM-5, which are based on the Kendler-Kupfer 
update and expansion of the classic Robins-Guze criteria for estab-
lishing psychiatric diagnostic validity.

Overall, the research presented here suggests similar patterns of 
associations for AMPD-defined PD as demonstrated for categori-
cal PD diagnoses in terms of antecedent, concurrent and predic-
tive validators. Specifically, AMPD-defined PD shows associations 
with similar environmental risk factors, psychiatric history, and so-
ciodemographic, temperament and personality correlates. AMPD-

Table 4  Summary of  the evidence concerning the Alternative DSM-5 Model for Personality Disorders (AMPD) clinical utility

Basic evidence evaluation (Type 2) Head-to-head superiority evaluation (Type 1)

Type of clinical utility LPF Traits LPF Traits LPF + Traits

Identification of  patients with PD +++ +++ + + +

Sensitivity and specificity +++ +

Acceptability among clinicians +++ +++ +++ +++ +++

Acceptability among patients + + + + +

Utility in identifying treatment targets and planning ++ ++ ++ ++ ++

+++means that the finding was replicated in at least five studies; ++means that the finding was reported at least twice; +means some evidence for the effect; Type 1 
studies are those in which head-to-head comparisons are made between existing and new/proposed criteria sets; Type 2 studies do not require head-to-head compari-
sons, but simply require evidence that validity, reliability and clinical utility criteria are met. PD – personality disorder, LPF - Level of Personality Functioning.
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defined PD also shows similar patterns of comorbidity and func-
tional impairment as Section II PDs. A moderately stable course 
has been demonstrated, similar to that of studies of Section II PDs. 
In addition, AMPD-defined PD appears to be as responsive to 
treatment in naturalistic treatment studies.

Important to note is that, when we state similarities between 
AMPD-defined PD and Section II PDs for these validators, we refer 
mostly to the literature base on Borderline PD (and to a lesser ex-
tent Antisocial, Schizotypal, Narcissistic and Avoidant PD). This is 
because the literature base in terms of antecedent, concurrent and 
predictive validators for the other five PDs is so sparse that it pre-
cludes meta-analytic or even systematic review. This means that 
the current categorical system for the majority of PDs falls short 
of the evidence required to be considered valid based on Robins-
Guze / Kendler-Kupfer criteria. In addition, only Borderline PD has 
a treatment literature strong enough to meet criteria upon which 
APA Treatment Guidelines could be developed327.

The convergence between the AMPD and existing Section II PD 
categories was intentional; that is, the AMPD was not designed to 
have more predictive validity than traditional PDs328. Rather, it was 
designed to cover the same information (and identify the same 
patients) covered by the traditional categorical disorders, but re-
organized into more conceptually coherent dimensions that dem-
onstrate better structural validity. Despite this, some head-to-head 
comparisons did in fact demonstrate superiority for the AMPD 
over Section II diagnosis in terms of antecedent, concurrent and 
predictive validators, suggesting that a dimensional characteriza-
tion of the personality pathology leads to larger effect sizes in cor-
relates, resulting in incremental predictive validity of the AMPD 
over Section II (mostly Borderline PD) diagnosis.

The tendency of AMPD-defined PD to outperform Section II di-
agnoses was even more pronounced for reliability, with inter-rater 
reliability and internal consistency coefficients consistently higher 
than those previously reported for categorical diagnoses. This 
pattern of findings was also evident for clinical utility, with most 
head-to-head comparisons of Section II vs. AMPD demonstrating 
improved clinical utility for the latter.

This review, however, also identified areas where research is 
lacking for the AMPD, most notably that evaluating familial aggre
gation and/or co-aggregation and biological markers, as well as 
randomized controlled trials evaluating existing evidence-based 
treatment approaches (e.g., dialectical behavior therapy and men
talization-based therapy) for use in AMPD-defined PD. More 
large-​scale epidemiological and long-term follow-up studies using 
AMPD-​defined PD are also needed. These are studies that will not 
be conducted without large-scale funding, which, in turn, may be 
facilitated by the inclusion of the AMPD in DSM-5 Section II.

The incremental validity demonstrated in the studies reviewed 
here confirms that the AMPD provides more precise information 
about what it is to have a PD and how it manifests itself, with full 
acknowledgement of its heterogeneity and degree of severity. If 
we have better and more precise information about patients that 
better predict outcomes, we will also be able to better select which 
outcomes to pursue and when328.

RECOMMENDATIONS FOR FURTHER 
IMPROVEMENT OF THE CURRENT VERSION OF 
THE AMPD

The research reviewed here also identified areas for improve-
ment of the AMPD.

First, the three-step diagnostic process, especially the hybrid di-
agnostic aspect, adds unnecessary complexity and redundancy. As 
shown here, the combination of LPF and maladaptive trait expres-
sion more than adequately covers the traditional categories. Thus, 
a third step in which a hybrid diagnosis is determined is redundant 
and continues to reify categories whose validity is not documented.

The second major issue is consistency with the ICD-11329. This 
diagnostic system, which is now the official one for PD diagnosis 
in most of the world, mirrors the AMPD in defining a general level 
of personality functioning in a first step, followed by an option to 
describe individuals’ unique trait manifestations. We recommend 
that the APA aligns the DSM-5 with the ICD-11 without losing any 
important aspects of the AMPD that have been empirically validat-
ed over the last decade or of the current categorical model.

Against this background, we propose a simplified version of the 
AMPD that retains its essential features but eliminates some details 
to reduce complexity. Specifically, we propose:

•	 Removal of step 3 in the current AMPD diagnostic process, the 
hybrid diagnosis, based on research demonstrating the cover-
age of PD constructs by the AMPD reviewed herein. Instead, we 
propose offering optional specifiers for trait combinations that 
cover traditional categorical PDs. More precisely, we propose 
adding optional specification on how maladaptive traits com-
bine to create trait patterns that resemble traditional categori-
cal diagnoses, based on research showing that certain trait and 
facet combinations provide coverage of the traditional categori-
cally defined PDs in conjunction with the level of personality 
functioning. A similar step was made in the ICD-11 for Border-
line PD. Although such pattern specifiers are ultimately redun-
dant, they may provide important cross-walk information while 
health systems continue to transition to a dimensional system, 
with the ultimate goal of eventual removal of these remnants of 
the traditional PDs over time.

•	 Removal of the requirement that at least two of the four ele-
ments of LPF need to be present, based on the fact that an over-
all level of 2 on the 5-point scale from healthy/typical to severely 
impaired has strong sensitivity (0.85), specificity (0.73) and 
AUC (0.83) for predicting PD33. In addition, impairment in two 
of the four components was the empirically derived algorithm 
for the hybrid PD types, which, as we are proposing, should be 
removed.

•	 Providing guidance to users for evaluating LPF severity by plac-
ing the levels on a linear severity scale, so that severity increases 
as self and interpersonal functioning impairment increases in 
intensity, chronicity, pervasiveness, and impact on psychoso-
cial functioning. This proposed change is motivated by feed-
back from clinicians using the LPFS asking how features in per-
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sonality dysfunction change as a function of severity. By provid-
ing this guidance, the levels are not fundamentally changed, but 
simply operationalized in a more accessible form, with familiar 
and well-used benchmarks of severity for most psychiatric dis-
orders.

•	 Changing LPF-level labels to remove the “extreme” label and 
incorporate a “mild” label. This change is motivated by: a) har-
monization with the ICD-11; b) concern in clinical settings that 
there is no AMPD option for diagnosing “mild” PD in the cur-
rent LPF; and c) feedback from clinicians that the distinction 
between “severe” and “extreme” PD does not match the level 
descriptions in the LPF well. The proposed levels are: little or no 
impairment (=0), subthreshold impairment (=1), mild impair-
ment (=2), moderate impairment (=3), and severe impairment 
(=4). This terminology is also consistent with that widely used in 
the medical field.

•	 Providing an optional rating scale for Criterion B. In keeping 
with a dimensional approach, a 4-point rating scale is proposed 
for specification of trait manifestation: 0= “very little or not at all 
descriptive”, 1= “mildly descriptive”, 2= moderately descriptive”, 
3= “very descriptive”. Justification for this 4-point scale is pro-
vided by ample data on the PID-5, which uses this same 4-point 
scale when evaluating trait manifestation in individuals.

•	 Adding Compulsivity as a sixth trait domain. This proposed 
change is based on the fact that this domain was included in a 
pre-final DSM-5 proposal and acknowledged as late as 201127. 
In addition, adding Compulsivity facilitates alignment with the 
ICD-11, which includes the trait domain “Anankastia”. Adding 
Compulsivity will also increase trait coverage of DSM-5 Section 
II Obsessive-Compulsive PD39,330. Indeed, there is growing evi-
dence that Compulsivity is a trait domain not completely cap-
tured by the current AMPD five domain approach39,331-333.

CONCLUSIONS

This review was undertaken at the invitation of the APA Steering 
Committee to assess the readiness of the AMPD to be included in 
Section II of the DSM-5. To this end, we used the criteria required 
by the APA for proposals submitted for further revising the DSM-5. 
Moreover, we aimed to propose a revised, simplified version of the 
AMPD informed by the last decade of research.

We conclude that the accumulated evidence supports the inclu-
sion of the AMPD in Section II, with recommended amendments 
aimed at further simplifying the model and bringing it in closer 
alignment with the ICD-11. With these proposed changes, we 
address the call for a simplified version of the AMPD that is none-
theless able to leverage the empirical support to its current version, 
whose essential features remain unchanged. Thus, the proposed 
simplified version does not necessitate any further development of 
measures or assessment tools.

Further, we contend that the proposed changes do not intro-
duce any unwanted negative consequences for providers or pa-
tients. The proposed changes do not imply removal of LPF or trait 
domain features, except for the removal of the hybrid diagnosis, 

which has been proven to be redundant. Concerns over the remov-
al of the hybrid diagnosis are mitigated by the pattern specifiers in 
the proposed simplified version. Moreover, the data we presented 
on head-to-head comparisons with Section II PDs indicate that 
users of the simplified AMPD will be able to describe the behav-
ioral patterns, as well as the phenomenology, associated features, 
correlates and outcomes of traditional PDs more precisely than the 
categorical diagnosis itself through the inclusion of LPF and trait 
domains.

Another concern may relate to the argument that, if the sim-
plified AMPD is to be consistent with the ICD-11 diagnostic sys-
tem for PD, an option may be to just use the ICD-11. We decided 
against this option given the wealth of empirical research that exist 
for the AMPD – a much larger literature base than that for the ICD-
11 system.

Much research has accumulated since the publication of the 
AMPD in the DSM-5, and our review offers clear evidence that the 
criteria for its inclusion as the main DSM PD model have been met. 
The ICD system has already shifted to align with the burgeoning 
empirical literature. Our recommendation is that the DSM follow 
suit and be brought into alignment with the scientific literature 
reviewed here, as well as with the general international consensus 
supporting an empirically based nosology for PDs.
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PERSPECTIVES

Cultural competence in psychotherapy

Despite increasing investment in neurobiological approaches, 
psychotherapy remains a crucial intervention in psychiatry with 
wide application for diverse patients, conditions and contexts. 
However, to have maximum accessibility and impact, psychother-
apy must be delivered by culturally competent practitioners and 
health systems.

Cultural competence involves three broad sets of issues: a) prag-  
matic – recognizing and addressing cultural and linguistic differ-
ences is essential to guide clinical assessment and negotiation  
of the goals, methods, process and progress of psychotherapy; b) 
conceptual – psychotherapy needs to mobilize changes in psycho-
logical functioning and adaptive strategies that fit the resources 
of individual patients and their social world; this may require re-
thinking the mechanisms and modalities of therapy; and c) ethi-
cal – psychotherapy conveys particular concepts of the person that 
may be at odds with the values or ways of life of particular cultures 
and communities. This cultural proselytization may be intentional 
or inadvertent for the therapist, and desired or unwanted by the 
patient. In either case, it may be liberatory and empowering or 
disruptive and undermining of individual’s adaptation and social 
integration.

Cultural competence in psychotherapy requires knowledge, 
attitudes and skills for context-sensitive assessment and interven-
tion1. This includes a general framework for thinking about cul-
tural identity and difference, language and communication skills, 
and specific knowledge about the cultural background, lifeworld 
and communities of patients. Older notions of culture as consti-
tuting distinct, homogeneous and self-contained social systems 
have given way to more dynamic views of culture as hybrid local 
worlds and extended transnational networks that afford individu-
als multiple strands to their identities and multiple niches they can 
inhabit to realize their capabilities and adapt to challenges. This 
requires a more dynamic approach to assessing and integrating 
cultural dimensions into clinical case formulation and psycho-
therapeutic intervention2.

Generic cultural competence makes use of tools such as the 
DSM-5 Outline for Cultural Formulation and the Cultural Formula-
tion Interview, which provide a place to start in basic assessment​3.  
However, psychotherapy requires more nuanced understand
ing of local idioms, social contexts, life predicaments and possibili
ties. Given the great variation within and across cultural commu-
nities, clinicians need a general attitude of humility and openness 
to foster a collaborative process of inquiry and mutual learning. In 
addition to competence and humility, the complementary con-
struct of cultural safety recognizes that the effort to mobilize psy-
chological resources to heal must consider the ongoing structures 
of inequity in which patient and therapist are embedded.

There is a long tradition of research on cultural variations in 
healing practices and psychotherapy4. This has identified process
es of change and sharpened our understanding of how the mech-
anisms of psychopathology and psychotherapy are influenced by 
culture. Putatively universal processes in healing and psychothera-

py include expectancy effects, cognitive reframing and restructur-
ing, meta-cognitive self-regulation, and relational learning5. While 
these processes can be described in abstract terms, they take spe
cific forms in each culture, and require appropriate models and  
metaphors to evoke or mobilize. Moreover, cultures may favor par-
ticular mechanisms of coping and adaptation.

Culture can then influence psychotherapy in multiple ways: a) 
shaping the cognitive-emotional loops that constitute or contrib-
ute to mental disorders; b) articulating shared and divergent expe
riences and modes of expression and communication; c) deter
mining the ways in which modes of self-construal, coping and ad-  
aptation are enacted to yield positive effects for the sufferer and 
others in their social world; d) establishing norms of behavior and 
expression that set thresholds for pathology; and e) determining 
the social niches or ways of life that provide pathways for recov-
ery6.

The narratives of suffering and healing that are the basis for 
self-understanding and the medium of therapeutic transforma-
tion in psychotherapy are rooted in cultural concepts of the per-
son. Much of current psychotherapeutic theory and practice rests 
on individualistic notions of the person that emphasize autonomy 
and independence. Alternate cultural concepts of the person may 
be characterized as sociocentric, emphasizing the embedding of 
the individual in interdependent social relationships; ecocentric, 
linking the person to the environment; or cosmocentric, recogniz-
ing relationships with ancestors or a spirit world7. Each of these 
versions of self and personhood is elaborated in indigenous or 
ethno-psychologies, along with specific notions of health and ill
ness. Each provides ways of structuring the self and potential tar
gets for intervention. The pattern theory of self suggests that em
bodied experience, narratives of the self, and modes of active en
gagement with the social world are configured in ways that may re-  
sult in pathology but that also offer opportunities for transforma-
tion8.

The metaphors of psychological theory – both its formal con-
structs and everyday uses to explain or rationalize behavior – draw 
from these cultural concepts of the person and cultural ontolo-
gies. So too do our notions of distress, dysfunction or disorder. But 
other metaphors also come into play. Thus, illness may be seen as 
a breakdown in biological machinery (“broken brain”), a dysfunc-
tion in information processing or computation, deficient learning 
or lack of skill, traumatic memory, weak will, or a snarl of psycho-
logical conflicts that reflect internal struggles or interpersonal ten-
sions and contradictions. Other metaphors drawn from different 
ontologies may provide ways to rethink the form and content of 
psychotherapy to better fit cultural systems of meaning and social 
contexts.

Culturally adapting existing therapies can increase their accept-
ability, uptake and effectiveness9. Adaptation ranges from minor 
changes in language or framing of activities to more fundamen-
tal shifts in the ways problems are conceptualized and processes 
are mobilized to achieve a desired outcome. Recognizing cultural 
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difference can lead us to enlarge our models of psychotherapy to 
include different frameworks and practices. In recent years, we 
have seen this with the emergence of therapies that borrow from 
Buddhist or other contemplative practices. There is great poten-
tial for creative development of therapeutic methods that build on 
shared and distinctive features of the cultural constitution of the 
self. To do this, we need to continue to develop our understand-
ing of cultural variations in the self and the poetics of illness and 
healing4.
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The role of case formulation in the current practice 
of psychotherapy

There is broad consensus among experts across theoretical ori-
entations that case formulation is a core clinical skill in psycho
therapy. It has been described as a “linchpin”, a “map”, and a “north 
star”, among other metaphors, that guides the delivery of effective 
psychotherapy. Competence or training in case formulation is re-
quired by numerous accreditation, credentialing and certifying 
bodies.

Despite this widespread agreement, there is relatively little em-
pirical research on case formulation in psychotherapy, including  
the extent to which therapists apply it in practice, nor is there con-
sensus on how best to develop a formulation, although many mod
els have been proposed. Additionally, multiple studies demon-  
strate that formulation skills are challenging to acquire, and that 
they may be lacking in many clinicians.

Case formulation in psychotherapy has been defined as “a pro-
cess of developing a hypothesis about the causes, precipitants, and 
maintaining influences of a person’s psychological, interpersonal 
and behavioral problems, in the context of the individual’s culture 
and environment, as well as a plan to address these problems”1. Ex-
pert clinicians appear to agree that case formulation should include 
coping strategies to manage problems; factors that perpetuate 
problems, including cycles or patterns; protective factors, such as 
interpersonal support; potential organic causes; relationship and 
cultural considerations; and origins, including potential childhood 
traumas and/or more recent events. There is also agreement that a 
formulation should be tailored to the individual client, constructed 
collaboratively, empirically based, and that it should resonate with 
the client’s experience, avoid stigmatization, and restore agency, 
meaning and hope2. The content of a case formulation will vary de-
pending on the theory that guides its development, although theo-
retically integrative and transdiagnostic models of case formulation 
have increasingly been developed3.

Much research on case formulation addresses reliability and 
validity. Results indicate greater reliability for formulation compo-

nents that require less inference, such as the identification of prob-
lems, and less reliability for aspects that require more inference, 
particularly a core hypothesis offered to explain a client’s prob-
lems. Research further suggests greater reliability when the formu-
lation is structured and is framed in non-technical language4.

Research comparing outcomes between formulation-driven 
and manual-based therapy shows either no difference or a slight 
advantage for the former. However, several studies have demon-
strated that competence in case formulation appears to predict im-
proved outcome and process, including symptom reduction, lower 
dropout rates, sudden gains among individuals with treatment-
resistant depression, and more emotional processing5-7. The limit-
ed research on training in psychotherapy case formulation demon-
strates improvement in the skill, even when the training duration is 
very short. Several methods are available to evaluate formulation 
competence, which vary in how formulation quality is defined and 
measured, and the settings for which they have been designed and 
assessed8.

Relatively little is known about how practitioners employ case 
formulation in routine clinical practice. A survey of cognitive-beha
vior therapists found a high level of agreement on the importance 
of identifying problems and maintaining factors, developing ex-
planatory hypotheses, and identifying goals, but lower ratings on 
the importance of consulting theory or external empirical evidence 
to develop the formulation9. Therapists also gave lower ratings to 
the value of self-report measures to identify problems, to the use 
of structured case formulation templates, and to the importance of 
evaluating hypotheses during therapy. However, using a structured 
case formulation template, evaluating hypotheses during therapy, 
and consulting theory related to the presenting problems were rat-
ed as significantly more important by more experienced clinicians 
compared to less experienced ones. These findings are consistent 
with prior research showing that clinicians may rely more on per-
sonal experiences, existing training, and consultation with col-
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Advances in personalization of psychological interventions

Tailoring treatment to a patient’s unique circumstances and 
needs is a central tenet of mental health care. In routine practice, 
this tailoring process is most often based on clinical theory and in-
tuition, with known biases such as confirmation bias (i.e., the ten-
dency to interpret information in a way that supports one’s prior 
beliefs) and the use of heuristics (such as representativeness heu-
ristic, i.e. estimating the probability of an event by comparing it to a 
stereotype that one already has in mind), which limits its reliabili
ty.

A new research paradigm has emerged in the last decade, aim-
ing to achieve evidence-based personalization and data-informed 
decision making1. The core idea is that it is possible to predict a pa-  
tient’s treatment outcome by observing how other similar patients 
have responded to this treatment in the past. This approach, there
fore, involves collecting comprehensive data from patients at the  
beginning and throughout treatment to support personalized treat
ment selection and continuous adaptation.

Before treatment begins, multidomain patient data can be used 
to inform treatment selection. Using algorithms from the field of 
machine learning, which can analyze complex and non-linear re-
lationships in big data, it is possible to generate predictions about 
a patient’s probable treatment outcome. If outcome predictions are 

available for different treatment approaches or strategies, the most 
promising approach for an individual patient can be recommend-
ed. Data sources that are commonly used for this endeavor include 
sociodemographic and psychopathological variables, personality  
traits, and sometimes digital phenotypes2. In recent years, predic-
tion algorithms have also focused on matching patients to ther
apists, and selecting specific treatment strategies and target pro-
cesses in the context of modularized and personalized therapies1.

Several model-development studies have emerged in the field 
of psychotherapy. These studies typically develop clinical predic-
tion algorithms using cross-validation methods which involve par
titioning clinical datasets into training, validation and test samples  
to develop, fine-tune and evaluate the generalizability of these mod
els2. A recent meta-analysis of clinical trials that apply clinical pre
diction models indicates that algorithm-driven personalized psy
chological interventions are more effective than standard psycho
logical treatments3.

However, despite such promising results, the practical imple-
mentation and generalizability of such prediction algorithms is 
still a matter of investigation3. Only a few studies have attempted 
to validate treatment selection algorithms in statistically indepen-
dent external datasets, and these attempts have yet to be convinc-

leagues when conceptualizing and treating clients than on staying 
abreast of and drawing upon theory and empirical research.

At least four trends in case formulation research and scholar-
ship can be identified. One is greater attention to the importance 
of incorporating cultural considerations. Culturally responsive for-
mulations may help address treatment disparities and reduce the 
stigma of psychotherapy in some communities. Evidence suggests 
that culturally adapted psychotherapy reduces dropout rates and 
improves outcome.

A second trend is the application of new and sophisticated tech
nologies to explore the impact of formulation-based interventions 
on psychotherapy processes and outcomes. These methods are 
likely to advance case formulation research and the understanding 
of effective psychotherapy processes. Recent major advances in ar-
tificial intelligence (AI) will inevitably have an impact on the case 
formulation process. Efforts are already underway to apply AI tools 
to evaluate case formulations as well as to construct them based on 
interview data.

A third trend appears to be the development of team-based for-
mulations, which have been employed in outpatient settings to im-
prove treatment of complex cases and challenging behavior prob-
lems. If implemented systematically, rigorously and based on evi-
dence, these formulations hold the promise of improving reliability 
and validity, as well as outcomes when treating complex problems.

A fourth trend is the proliferation of systematic, case-formula
tion-guided case studies and the establishment of journals that 
publish them. The publication of detailed case studies of evidence-

based, formulation-guided psychotherapy has tremendous teach
ing potential and may create a database of cases that clinicians 
can consult for treatment ideas, and the exploration of which may 
contribute to better understanding of effective psychotherapy pro-
cesses and improving outcomes.

It is hoped that the discrepancy between the consensus view  
that case formulation is a core clinical competence in psychother
apy and the relative lack of research on this topic, including on train-  
ing practitioners to a point of competency, will be remedied. The 
advent of new tools, the expansion of opportunities for publish-
ing evidence-based, formulation-guided case studies, and recent 
research showing that case formulation competence predicts im-
proved processes and outcomes, bodes well for this prospect.
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ing4. Important challenges include understanding the necessary 
sample sizes and data sources (i.e., number and types of variables) 
required to optimize prediction accuracy, and to identify and cor-  
rect potential biases. Therefore, despite the advanced statistical ap-  
proaches applying corrections against overfitting (such as shrink­
age and cross-validation), the generalizability to new data and sam-  
ples as well as real-life implementation require further refinement  
and testing.

To demonstrate a prediction algorithm’s external validity, pro­
spective studies must be conducted in which trained prediction 
models are applied to new incoming patients, which are then 
treated with the recommended strategy to test whether data- and 
algorithm-informed treatment selection can actually improve out­
comes. Only a few of these prospective studies have been conduct­
ed to date, with promising results indicating that data-informed 
treatment selection improves clinical outcomes by comparison to  
usual psychological care1,5.

Furthermore, a shift towards personalization of psychological 
interventions requires trial designs that allow for a better under­
standing of variance at the individual level, for example pragmatic 
or adaptive trials. Pragmatic trials allow a better understanding of 
the real-world effects of data-informed psychological therapy by 
assessing the effectiveness of personalized systems within natural­
istic, heterogeneous routine care settings. Adaptive trials (e.g., se­
quential multiple assignment randomized trials, SMART) use mul­
tiple treatment groups and interim outcome assessments, which 
are utilized as triggers to start or terminate specific subtrials. Such 
subtrials are integrated in the adaptive trial framework to simulta­
neously evaluate different interventions and reduce required sam­
ple sizes in multi-intervention studies6.

Besides the need for suitable designs to test treatment selection 
capabilities, new data layers and assessment strategies at the be-  
ginning of as well as during treatment have also recently been ap­
plied to further refine and improve the personalization of psycho-  
logical therapies. For example, routine outcome monitoring in com­
bination with feedback has been a key component of evidence-  
based treatment personalization, particularly for patients at risk of 
adverse outcomes. Algorithm-based visual feedback is provided to 
therapists (and patients) to guide clinical decision-making during 
treatment6. This is especially important as long as predictive treat­
ment variables and recommendations are limited.

Strong empirical support from multiple meta-analyses con­
firms outcome monitoring and feedback to be an effective, re­
source-efficient enhancement to psychological therapy7. Such per­
sonalization during treatment allows therapists to identify patient-  
specific trends, deviations, or stagnation in patient progress. If 
significant deviations occur, alerts are generated that signal a po­
tential risk of treatment failure. This enables early adaptations, es­
pecially when combined with personalized clinical recommenda­
tions that guide therapists in overcoming specific challenges.

Most recently, to advance the personalization and precision of 
psychological therapies, treatment selection and monitoring con­
cepts have been combined in comprehensive decision-support sys-  
tems1. Such systems include treatment strategy recommendations 
at the beginning of the intervention, and treatment progress rec­

ommendations to facilitate adaptive clinical decisions throughout 
treatment. A recent randomized clinical trial that prospectively 
evaluated such a system in a large outpatient sample found that 
outcomes improved when therapists followed the recommended 
treatment strategy, and that therapist-rated usefulness of the rec­
ommendations moderated the decision support system’s effect. 
The combination of accurate treatment selection and monitoring 
led to improved outcomes, particularly for therapists who found it 
useful, suggesting that the use of such systems requires adequate  
therapist training6.

Despite these positive developments, there is a need to further 
improve measurement and to address implementation and gen­
eralizability issues to make treatment personalization more feasi­
ble in clinical practice. For example, integrating novel assessment 
methods such as ecological momentary assessments (including 
behavioral markers such as physical activity levels, sleep patterns, 
or physiological signals) and video or audio recordings, and evalu­
ating these novel data layers with time series analysis, emotion de­
tection algorithms, and large language models (LLMs) holds con-  
siderable potential to enhance measurement precision1. For ex­
ample, speech-to-text models enable the automatic transcription 
of session recordings, providing a rich data source for analysis. 
LLMs, with their advanced natural language processing capabili­
ties, can process these transcripts at scale and extract linguistic  
and/or psychological markers to predict outcome or dropout8.

The key advantages of these technologies include the reduction 
of retrospective biases, the identification of micro patterns and 
subtle therapy processes, and the integration of multimodal data 
sources. For example, rather than receiving generic intervention 
recommendations, therapists could receive personalized insights 
through LLMs that highlight the most relevant treatment adjust­
ments based on the patient’s expressed needs. However, the valid­
ity and reliability of these new measures and the best practices to 
implement them need further investigation, including the trust­
worthiness and interpretability of outputs9.

Overall, we can be optimistic about the opportunities and ben­
efits associated with advances in the personalization of psycholog­
ical interventions, especially given the new technological possibili­
ties. There is great potential in developing this paradigm through 
the analysis of big data from electronic health records, especially 
in heterogeneous populations that are typical of routine care. In­
frastructure must be established for research centers to implement 
and test standard and novel assessment tools and personalization 
options with trained therapists in diverse samples. However, fur­
ther developments require suitable designs and larger and more  
diverse databases.
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Rethinking the therapeutic alliance in digital mental health 
interventions

Over the past two decades, research on digital mental health in­
terventions has grown rapidly. They hold promise for addressing 
existing gaps in mental health care, with numerous studies demon­
strating their effectiveness across various psychiatric and somatic 
conditions1. Their formats vary, ranging from video-based therapy 
to text-based approaches delivered via secure email or chat. How­
ever, most research has focused on either fully automated, self-
guided, or therapist-guided smartphone- and web-based applica­
tions, typically providing structured cognitive behavioral therapy 
content through self-help modules. More recently, conversational 
agents (i.e., chatbots) have gained attention as innovative tools for 
providing therapeutic support.

Despite the growing evidence of the effectiveness of digital men­
tal health interventions, several challenges remain. A significant 
problem with self-guided interventions is low user engagement 
and high dropout rates, often leading to poor treatment outcomes. 
In contrast, therapist-guided interventions typically show higher 
adherence and improved effectiveness1,2. Reflecting this, the role 
of therapist support and the therapeutic alliance in these interven­
tions have emerged as central themes, and indeed as top research 
priorities3.

A substantial body of research has investigated the therapeutic 
alliance in digital mental health interventions, frequently mea­
suring it through self-report questionnaires, most commonly the 
Working Alliance Inventory (WAI). This tool assesses the alliance 
through three dimensions: agreement on therapeutic goals, agree­
ment on tasks to reach these goals, and the emotional bond. The 
WAI is often adapted to reflect the digital context. For instance, in 
guided interventions, the emotional bond can refer to the patient’s 
relationship with the therapist, while agreement on goals and tasks 
primarily relates to the digital self-help program4.

Evidence suggests that patients can form therapeutic alliances 
in digital environments – regardless of the communication modal­
ity (e.g., videoconferencing or text-based), diagnosis, or even min­
imal-contact formats such as guided self-help interventions – with 
alliance ratings often comparable to those observed in traditional 
face-to-face therapies5. Furthermore, although findings vary across  
studies, meta-analyses show that the strength of the therapeutic 
alliance in digital contexts positively correlates with outcomes, 
with effect sizes that are likely somewhat smaller, but still quite 
similar, to those observed in face-to-face settings6,7.

Beyond therapist-patient relationships, research increasingly 
recognizes that even the emotional bond can extend to self-help 
apps and, more recently, conversational agents. This insight is not 
entirely new. As early as 1966, it was observed that people interact­

ing with the chatbot ELIZA, a simple conversational agent mimick­
ing Rogerian psychotherapy, attributed human-like empathy and 
understanding to the program – a phenomenon now known as the 
“ELIZA effect”. This effect highlights the users’ tendency to con­
nect emotionally with digital entities, even when these interactions 
lack genuine human qualities. Parallel findings have emerged in 
research on bibliotherapy, where relational elements such as em­
pathically addressing emotional distress, collaboratively setting 
goals, and normalizing setbacks have been suggested to strength­
en the readers’ sense of alliance with therapeutic materials8.

The comparability of alliance ratings with traditional therapies 
has helped legitimize digital mental health interventions. How-  
ever, caution is warranted when directly transferring alliance con­
cepts from face-to-face to digital settings. As the following exam­
ples illustrate, similar alliance scores across treatment formats do 
not necessarily indicate equivalent experiences or underlying pro­
cesses.

Reflecting on the therapeutic bond in guided self-help pro­
grams, some users commented that the bond with the therapist was  
surprisingly strong, given that it was a digital intervention with min­
imal contact5. Such statements underline that expectations shape 
therapeutic experiences, and highlight the importance of context 
when interpreting self-report ratings. Just as a five-star rating for a 
budget hotel has a different meaning to one for a luxury hotel, sim­
ilar alliance ratings across treatment formats should be interpret­
ed with caution.

The same caution applies to ratings of goal and task agreement. 
While similar scores suggest comparability, they may result from 
fundamentally different processes. Imagine a mental health sys­
tem in which, instead of broadly trained psychotherapists who col­
laboratively define goals and adjust treatment over time, patients 
choose from a list of specialists offering pre-defined interventions 
for specific disorders. This model – typical of many digital mental 
health interventions – relies on matching diagnosis to the interven­
tion from the outset. In such cases, high levels of agreement may 
indicate an initial fit rather than a co-created therapeutic process. 
While this structured approach can effectively align treatment with 
disorder-specific goals, its lack of flexibility may contribute to the 
engagement challenges seen in digital interventions when they  
fail to address a patient’s broader or evolving needs.

Furthermore, the rise of chatbots and their increasingly sophis­
ticated “empathic” responses raise questions about forming mean­
ingful relationships with digital tools. Chatbots can convincingly 
simulate empathy and respond appropriately to users’ emotional 
states. However, they cannot share another person’s feelings and 
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genuinely care about their well-being. As one of our students once 
put it, engaging with a chatbot is like hearing a warm, reassuring 
voice in an empty room. The words may be comforting, the tone 
just right – but in the end, no one is truly there. Human empathy 
requires real presence and investment (in terms of time, effort, and 
emotional energy), which are factors that also encourage mutual 
engagement. The lack of such investment in automated treatments 
may partly explain persistent challenges with user engagement.

Overall, the therapeutic alliance in digital mental health inter
ventions tends to be less rich and reciprocal than in traditional ther
apies, also because certain digital communication formats – such 
as text-based or asynchronous communication – inherently lack 
nonverbal and paraverbal cues needed for nuanced emotional at-
tunement. However, digital formats also offer distinct advantages. 
For some therapeutic tasks, such as psychoeducation, face-to-face 
interactions may be overly complex and overwhelming. In these 
cases, the simplified nature of digital communication can reduce 
relational demands, increase focus, and promote more effective 
learning. Similarly, digital communication can facilitate quicker 
openness when discussing sensitive issues. This aligns with the 
intimacy equilibrium model9, which proposes that physical dis-
tance and fewer nonverbal cues can encourage verbal openness, 
unlike situations with close physical proximity to strangers – like, 
for example, in an elevator – where people tend to avoid intimate 
conversations.

Our current understanding of the therapeutic alliance in digital 
mental health interventions is rooted in models developed for face-
to-face therapies. Applying these models to digital interventions 
may obscure more than it reveals. Rather than asking whether the 
“digital alliance” is “as good as” the traditional one, it may be more 
fruitful to ask how it differs. Digital interventions may even help to 
broaden our understanding of what constitutes the therapeutic al

liance. Is it the subjective sense of being understood that matters 
most, or the actual presence of an empathic mind? If a chatbot – 
despite lacking genuine empathy – can still promote symptom re
lief, this also raises questions about the underlying mechanisms 
through which the alliance facilitates therapeutic change. For in-
stance, can a chatbot reduce a patient’s emotional dysregulation as 
effectively as a human therapist?

Furthermore, not all clients value a therapeutic relationship. 
Some prefer more autonomy and only minimal interpersonal in
teraction. This highlights the need to identify moderators of the al
liance-outcome relationship in digital mental health interventions. 
Are there patient characteristics or intervention types for which a 
strong alliance or therapist presence is more important?

Ultimately, digital mental health interventions encourage us to 
rethink not only how we deliver therapy, but also what fundamen
tally makes therapy effective and for whom, providing unique in
sights into the nature of therapeutic alliances and the nature of heal
ing itself.
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FORUM – ADHD IN ADULTS: CURRENT EVIDENCE, CONTROVERSIES AND FUTURE DIRECTIONS

Attention-deficit/hyperactivity disorder (ADHD) in adults: evidence 
base, uncertainties and controversies
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Attention-deficit/hyperactivity disorder (ADHD) was once thought to be solely a childhood condition. Now it is well established that it can persist into adult-
hood, with an estimated worldwide prevalence of around 2.5%. Additionally, up to 70% of individuals with childhood-onset ADHD continue to experience 
impairing symptoms as adults, even if they no longer meet the criteria for a formal diagnosis. The validity of adult ADHD initially faced strong criticism. 
Today, empirical research supports its descriptive validity (identifying characteristic signs and symptoms), predictive validity (concerning specific outcomes, 
courses, and responses to treatment), and concurrent validity (evidence related to its underlying causes and biological mechanisms). Despite this progress, 
unresolved questions and ongoing debates about adult ADHD persist. This paper summarizes current empirical evidence, alongside uncertainties and contro-
versies, regarding the definition, epidemiology, diagnosis, etiology, neurobiology, and management of ADHD in adults. Crucially, we also include perspectives 
from individuals with lived experience of this condition, highlighting their views on unmet needs and priorities for improving care. Key uncertainties and 
controversies on adult ADHD include: a) the possibility of late-onset ADHD; b) the significance of emotional dysregulation as a core symptom; c) the defi-
nition and characterization of functional impairment; d) the persistence of comorbid psychiatric and somatic conditions after accounting for confounders; 
e) the relevance of executive dysfunction in the definition of the condition; f) the use of objective diagnostic measures; g) the long-term effects of treatments; 
and h) the role of non-pharmacological interventions. Further research on adult ADHD is urgently needed. Funding for studies on this condition lags behind 
that for childhood ADHD and other mental disorders in adulthood. Hopefully, efforts by clinicians, researchers and other stakeholders will ultimately help 
ensure that adults with ADHD are better understood, supported, and empowered to thrive.

Key words: Adult attention-deficit/hyperactivity disorder, descriptive validity, predictive validity, controversies, diagnosis, epidemiology, 
etiology, management, people with lived experience

(World Psychiatry 2025;24:347–371)

Attention-deficit/hyperactivity disorder (ADHD) is conceptu-
alized as a neurodevelopmental disorder marked by developmen-
tally inappropriate, pervasive and impairing inattention and/or 
hyperactivity-impulsivity1-3. It was initially considered a childhood  
disorder, with the nosological developments and clinical aware-
ness of ADHD in adults lagging behind that of the childhood 
condition3,4.

Although it is claimed that a very early depiction of a condition 
resembling what is nowadays referred to as ADHD can be found in 
the Greek texts of the philosopher Theophrastus in the 4th century 
BC5, the first descriptions of children who would likely receive to-
day this diagnosis appeared in French, German and Scottish texts 
in the 18th century6. The first report in a scientific journal was pub-
lished in 1902, when the British paediatrician G. Still described 43 
cases of children and adolescents who would qualify for an ADHD 
diagnosis today7. Many of these individuals were reported to strug-

gle with sustained attention, and most were overactive7,8.
The condition was initially referred to as “minimal brain dam

age”, assuming that it was associated with brain lesions, which 
evolved into “minimal brain dysfunction”, acknowledging that ex
cessive levels of physical activity and inattention might not nec
essarily be associated with structural brain lesions6. It entered the 
official nosology in the DSM-II as “hyperkinetic reaction of child
hood”, followed by a series of nosological reconceptualizations, 
first as “attention-deficit disorder (with or without hyperactivity)” 
in the DSM-III, and later as “attention-deficit/hyperactivity disor-
der” in subsequent DSM editions, up to the current DSM-5-TR. 
The condition first appeared in the ICD-9 as “hyperkinetic syn-
drome of childhood”, later renamed “hyperkinetic disorder” in the 
ICD-10, and “attention deficit hyperactivity disorder” in the ICD-
11.

While all the above descriptions and diagnostic labels referred 
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to children and adolescents, the idea that ADHD could also affect 
adults is not new. Scattered reports from the 1950s and 1960s9-11 
described the symptomatic evolution of “minimal brain dysfunc-
tion” in adulthood, and a more systematic article published in 
1976​12 sought to define this condition in a group of 15 adults. This 
definition was based on the presence of impulsivity, irritability, in
attentiveness, restlessness, and emotional lability, in the absence 
of schizophrenia, primary affective disorder, organic brain syn-
drome, or intellectual disability. A history of long-standing impul
siveness, inattentiveness, restlessness, short temper, and emotion-
al lability – based on self-report and information provided by third 
parties (e.g., parents) – was also required for the diagnosis of the 
condition in adults.

Building on this work, the Wender Utah criteria13 were proposed 
in the 1990s for what we would today call ADHD in adults. These 
criteria required a retrospective childhood diagnosis of minimal 
brain dysfunction, ongoing difficulties with inattentiveness and hy-
peractivity, and at least two of the following five symptoms: mood 
lability, irritability and hot temper, impaired stress tolerance, dis-
organization, and impulsivity. However, the Wender Utah criteria 
have progressively diverged from conceptualizations of ADHD in 
the DSM and ICD, and have been criticized for their limited scope, 
excluding individuals with predominantly inattentive ADHD and 
those with coexisting mood disorders, as well as for conflating 
ADHD with conditions such as oppositional defiant disorder and 
bipolar disorder14.

The importance of ADHD in adults has gained progressively 
more traction in the various editions of the DSM, as new data from 
longitudinal studies of youth and clinical studies of adults have 
placed the validity of the condition on a firm footing. The DSM-III 
introduced the category “attention deficit disorder, residual type” 
for adults diagnosed in childhood who continued to exhibit clini-
cally significant levels of symptoms and impairment. The DSM-
III-R recognized that ADHD could persist into adulthood in up 
to 30% of cases. Despite presenting a unique set of criteria across 
ages, the DSM-IV provided examples of how ADHD symptoms 
change in expression during adulthood. The DSM-IV also warned 
against relying solely on self-report for diagnosis and emphasized 
the importance of collateral information.

Based on field trials conducted specifically with adults, the DSM-​  
5 changed the threshold of symptoms required for the diagno
sis. Starting at age 17, five (rather than six) symptoms of inatten
tion and/or hyperactivity-impulsivity were required. This change 
aligned with evidence showing that mandating at least six hyper
active-impulsive symptoms excludes a significant percentage (al-
most half) of adults who are at least 1.5 standard deviations above 
the population mean on a dimensional measure of hyperactivity-
impulsivity15.

Despite the progressive characterization of adult ADHD, its va
lidity initially met with strong criticism. Beyond general arguments, 
such as the claim that the prevalence of ADHD has grown rapidly 
in some countries due to it representing an “expanding and lu-
crative market” for stimulants and related medications16, specific 
concerns revolved around four main aspects17: a) the reliability of 
recalling childhood symptoms; b) the possibility that ADHD symp-

toms are accounted for by other disorders; c) uncertainty about the 
effectiveness of medications in adults; d) the fact that ADHD in 
adults can be a self-diagnosed condition and that some individuals 
may fake symptoms to obtain stimulants for misuse or diversion.

However, accumulating evidence has shown that: a) symptoms 
self-endorsed by adults with ADHD correlate with both parental 
rating scale scores and responses to methylphenidate18,19; b) there 
are individuals who exhibit ADHD symptoms without coexisting 
conditions that might otherwise explain the presentation20; c) 
medications with a proven efficacy in youth with ADHD are effi-
cacious in clinical trials21 and effective in real-world settings22 for 
ADHD in adults; d) although fake diagnoses and stimulant misuse 
do occur, self-diagnosis may reflect gaps in the mental health sys-
tem’s ability to recognize legitimate conditions14.

Furthermore, empirical research supports the descriptive valid
ity (documentation of characteristic signs and symptoms), predic
tive validity (regarding specific courses, outcomes, and treatment 
responses), and concurrent validity (concerning etiology and path
ophysiology) of adult ADHD14.

However, while research has clarified many aspects, unresolved 
issues and controversies surrounding adult ADHD continue to 
emerge. In this paper, we summarize the empirical evidence, as 
well as the uncertainties and controversies, related to the definition, 
epidemiology, diagnosis, etiology, neurobiology, and management 
of ADHD in adults. Importantly, we also present the views of rep-
resentatives from associations of individuals with lived experience, 
focusing on their perceptions of key unmet needs and priorities for 
adults with ADHD.

CLINICAL MANIFESTATIONS

Inattention, hyperactivity and impulsivity are currently consid
ered the core symptoms of ADHD. Although most health care de
cisions – for example, those about who should be referred to treat
ment – involve categorizations (i.e., yes or no), ADHD symptoms, 
as those of most mental disorders and several somatic diseases, lie 
on a continuum.

Table 1 presents a list of the main ADHD symptoms across the 
lifespan. Manifestations of inattention are numerous, including 
mind wandering while performing a task, lack of persistence in 
low-motivating activities, forgetfulness, distraction by irrelevant 
stimuli, and disorganization. Hyperactivity manifests as excessive, 
inappropriate activity; fidgeting, tapping, restlessness or talkative-
ness. Impulsive symptoms include making decisions or actions 
without thinking or considering consequences, difficulty waiting 
turns, and social intrusiveness. In order to diagnose ADHD, ac
cording to current diagnostic systems, these symptoms must have 
specific characteristics in terms of age of onset, duration and per-
vasiveness, as detailed in Tables 2 and 3 and discussed in the sec-
tion below on diagnosis.

Core ADHD symptoms may manifest differently in adults. Thus, 
hyperactivity in adults often manifests as inner restlessness, over-
scheduling, or not being able to relax properly. Impulsive behav-
ior may manifest as acting without thinking or blurting things out, 
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spending too much money or spending it too quickly, carrying out 
plans immediately, resigning from jobs in a flurry, starting rela-
tionships quickly, and not being able to postpone need gratifica-
tion. Older adolescents and adults frequently report “sensation-
seeking”, “novelty-seeking”, or seeking out excitement23.

Most investigations assessing the factor structure of ADHD 
symptoms in various cultures have relied on samples of children 
and adolescents, using different information sources (e.g., teachers 
and parents). These findings have suggested a two-factor model for 

ADHD, with inattention and hyperactivity/impulsivity as two inde-
pendent but correlated dimensions24. Some investigations using 
more sophisticated mathematical modeling have suggested that a 
bifactor model, with one general factor and three specific factors 
(inattention, hyperactivity, impulsivity), might fit the data better25. 
Studies with adult samples have supported this finding, suggesting 
separate factors for inattentive, hyperactive and impulsive symp-
toms26.

Based on the preponderance of clinical manifestations, major 
classification systems (DSM and ICD) propose three different clin-
ical presentations for ADHD: combined presentation, when both 
hyperactive-impulsive and inattentive symptoms are clinically sig-
nificant aspects of the current clinical picture; predominantly in-
attentive presentation, with a preponderance of inattentive symp-
toms; and hyperactive/impulsive presentation, with a predomi-
nance of hyperactivity-impulsivity symptoms. In the past, these 
clinical presentations were known as ADHD types or subtypes. 
However, for a variety of reasons, mainly the lack of developmental 
stability, this terminology has been abandoned27. The ICD-11 refers  
to them as “specifiers”, and the DSM-5-TR as “presentations”. The 
developmental stage of the individual must be considered when 
characterizing the ADHD clinical presentation. Since hyperactive/
impulsive symptoms decrease more significantly than inattention 
in clinical and population samples28, the most frequent presenta-
tion found in older adolescents and adults is ADHD with predomi-
nantly inattentive symptoms.

Motivation, relevance, and attractiveness of the task influence 
symptomatic manifestations. Individuals with ADHD may be able 
to remain focused when performing specific tasks such as playing 
videogames. Thus, overconcentration or “hyperfocus” in highly mo-  
tivating situations are frequent in individuals with this condition. 
ADHD can thus be viewed as an attention dysregulation (rather 
than deficit) disorder. Many patients with ADHD can concentrate 
in some contexts, but they cannot deploy concentration at some or
dinary moments in which it is needed.

Regarding effects of context, careful parents may provide struc
tured environments and stimulation for their children with ADHD, 
creating a situation in which symptoms only manifest later in ado-
lescence and young adulthood, when more autonomy is needed. 

Table 1  List of  symptoms of  attention-deficit/hyperactivity disorder 
(ADHD) across the lifespan

Inattention symptoms

•	 Often fails to give close attention to details or makes careless mistakes in 
schoolwork, at work, or with other activities.

•	 Often has trouble holding attention on tasks or play activities.
•	 Often does not seem to listen when spoken to directly.
•	 Often does not follow through on instructions and fails to finish schoolwork, 

chores, or duties in the workplace (e.g., loses focus, side-tracked).
•	 Often has trouble organizing tasks and activities.
•	 Often avoids, dislikes, or is reluctant to do tasks that require mental effort 

over a long period of  time (such as schoolwork or homework).
•	 Often loses things necessary for tasks and activities (e.g., school materials, 

pencils, books, tools, wallets, keys, paperwork, eyeglasses, mobile telephones).
•	 Is often easily distracted.
•	 Is often forgetful in daily activities.

Hyperactivity/impulsivity symptoms

•	 Often fidgets with or taps hands or feet, or squirms in seat.
•	 Often leaves seat in situations when remaining seated is expected.
•	 Often runs about or climbs in situations where it is not appropriate 

(adolescents or adults may be limited to feeling restless).
•	 Often unable to play or take part in leisure activities quietly.
•	 Is often “on the go” acting as if  “driven by a motor”.
•	 Often talks excessively.
•	 Often blurts out an answer before a question has been completed.
•	 Often has trouble waiting his/her turn.
•	 Often interrupts or intrudes on others (e.g., butts into conversations or 

games).

Table 2  Diagnostic criteria for attention deficit hyperactivity disorder 
(ADHD) according to the ICD-11

•	 A persistent pattern (e.g., over at least 6 months) of  inattention symptoms 
and/or a combination of  hyperactivity and impulsivity symptoms that 
is outside the limits of  normal variation expected for age and level of  
intellectual development. Symptoms vary according to chronological age 
and disorder severity.

•	 Evidence of  significant inattention and/or hyperactivity-impulsivity 
symptoms prior to age 12, though some individuals may first come to 
clinical attention later in adolescence or as adults, often when demands 
exceed the individual’s capacity to compensate for limitations.

•	 Manifestations of  inattention and/or hyperactivity-impulsivity must be 
evident across multiple situations or settings (e.g., home, school, work, 
with friends or relatives), but are likely to vary according to the structure 
and demands of  the setting.

•	 Symptoms are not better accounted for by another mental disorder (e.g., an 
anxiety or fear-related disorder, a neurocognitive disorder such as delirium).

•	 Symptoms are not due to the effects of  a substance (e.g., cocaine) or 
medication (e.g., bronchodilators, thyroid replacement medication) on the 
central nervous system, including withdrawal effects, and are not due to a 
disease of  the nervous system.

Table 3  Diagnostic criteria for attention-deficit/hyperactivity disorder 
(ADHD) according to the DSM-5-TR

A.	 A persistent (at least 6 months) pattern of  inattention and/or 
hyperactivity-impulsivity that interferes with functioning or development.

B.	 Several inattentive or hyperactive-impulsive symptoms were present prior 
to age 12 years.

C.	 Several inattentive or hyperactive-impulsive symptoms are present in two 
or more settings (e.g., at home, school, or work; with friends or relatives; 
in other activities).

D.	 There is clear evidence that the symptoms interfere with, or reduce the 
quality of, social, academic or occupational functioning.

E.	 The symptoms do not occur exclusively during the course of  
schizophrenia or another psychotic disorder and are not better explained 
by another mental disorder (e.g., mood disorder, anxiety disorder, 
dissociative disorder, personality disorder, substance intoxication or 
withdrawal).



350� World Psychiatry 24:3 - October 2025

In addition, culture shapes the expression and expectations of be-
haviors and symptoms29. Thus, assessment of ADHD symptoms 
must always consider cultural aspects.

In addition to what are currently conceptualized as the core 
symptoms of the disorder, individuals with ADHD may often pres-
ent with additional problems/dysfunctions. Problems with peers, 
already evident in childhood, tend to become more pronounced 
during adolescence and young adulthood, contributing to social 
rejection and fewer friendships.

Substance experimentation during adolescence is also com
mon, and individuals with ADHD are at a significantly higher risk  
for substance use disorders, as well as being more vulnerable to en
gage in other risky behaviors such as unprotected sex, with conse
quent higher rates of sexually transmitted diseases and pregnan-
cies in young adulthood3.

Despite a large amount of research to date, there are several un
certainties and controversies regarding the clinical manifestations 
of adult ADHD.

First, should emotional dysregulation be part of the diagnostic 
construct of ADHD in adults? Although this is a transdiagnostic 
manifestation (i.e., with low specificity for ADHD), it is extreme-
ly frequent in adults with the disorder. Adolescents and young 
adults with ADHD often exhibit excessive negative and positive 
responses, along with outbursts of anger and irritability3. Indeed, 
emotional dysregulation was a core part of the first descriptions 
of adult ADHD12, and up to 70% of adults with the disorder imple-
ment more frequently non-adaptive emotion regulation strate-
gies compared to people without ADHD symptoms. Additionally, 
emotion dysregulation is clearly associated with both symptom 
severity and executive functioning30.

However, emotional dysregulation is currently not part of the 
core symptoms of ADHD, and there is uncertainty on whether this 
manifestation in adults with ADHD is not simply the heir of op-  
positional defiant disorder, an extremely prevalent comorbid di
agnosis in children with ADHD often not recognized by adult psy
chiatrists31. Additionally, emotional dysregulation is associated 
with controversies in the differential diagnosis between ADHD 
and bipolar disorder. Momentaneous outbursts of anger and irri-
tability followed by quick return to baseline are regarded as char-
acteristic of adults with ADHD by some clinicians, while others 
see this symptomatic presentation as an expression of the bipolar 
phenotype32.

Second, should executive functioning deficits be more repre
sented in diagnostic criteria for ADHD in adults? The key role of 
this dysfunction in adult ADHD was demonstrated by Kessler et 
al33, who documented that executive deficit manifestations – such 
as difficulty prioritizing work or completing tasks in allotted time, 
and making careless mistakes – are the most important predictors 
of a diagnosis of adult ADHD according to the DSM-IV. However, 
the presence of executive dysfunction is not currently required 
for the diagnosis of ADHD, and some consider it as a possible as-
sociated dimension that is important to assess and address when 
present, rather than a core symptom34.

An additional area of uncertainty concerns the relationship be
tween ADHD and a cluster of symptoms comprised of lethargy, 

underactivity, apathy, daydreaming, slow thinking, excessive sleep, 
and being easily lost in thoughts, named sluggish cognitive tempo 
(SCT) and, more recently, cognitive disengagement syndrome​35. 
The nosological status of SCT, initially considered similar to ADHD 
inattentive presentation and now conceptualized as a transdiag-
nostic specifier across many disorders, needs further refinement, 
especially in relation to adult ADHD.

SCREENING AND ASSESSMENT

Screening and assessment for ADHD in adults is often more 
complex than in children, and must take into consideration cultur
al norms of age- and gender-appropriate behavior, as well as family 
values and environmental demands. The key message is avoiding 
rapid evaluations based only on checklists. Relying on multiple in-
formation sources for symptom and impairment ratings (e.g., fam-
ily members, close friends, co-workers) can improve diagnostic ac-
curacy23,36, particularly with respect to establishing the presence of 
symptoms before age 1237,38.

There can be barriers to obtaining informant reports in some 
clinical settings, but clinicians are nonetheless encouraged to pur-
sue these reports, given the high rates of both false positive and 
false negative ADHD symptom reporting that may occur. Indeed, 
individuals may overinterpret normative cognitive variations as 
ADHD symptoms, or persons with longstanding ADHD may reject 
their diagnosis despite continuing to display impairing symptoms​
39. When it is not feasible to integrate informant report into the di
agnostic process, a structured clinical interview is advised, so that 
the clinician can probe for concrete examples of reported ADHD 
symptoms and link these symptoms to impairment, or further 
question symptoms denied by the person but noted in the clinical 
record.

There is no age limit for an ADHD diagnosis. The diagnosis is 
possible and reliable in children as young as three years of age39 
as well as in older adults40. However, ADHD diagnoses may be 
delayed in women, in individuals who identify as ethnic or racial 
minorities, and in those with high intelligence. Sociocultural fac
tors, barriers to care, and compensatory strategies are known to 
produce disparities in age of first ADHD diagnosis41,42.

Since ADHD is defined by the presence of a persistent and age-
inappropriate pattern of inattention and/or hyperactivity-impul
sivity interfering with normal functioning or development, it is es-
sential to recognize the main symptoms in these two domains (see 
Table 1). Of note, these behaviors should not be due to defiance 
or lack of comprehension. Further aspects that deserve attention 
during the assessment process are the age of onset of symptoms, 
their temporal stability, their situational pervasiveness, their incon
gruency with expected developmental patterns, and the extent to 
which they lead to functional impairment.

ADHD is classified as a neurodevelopmental disorder with 
childhood onset and a chronic course. However, recent data show 
that at least some individuals present a fluctuant pattern of ADHD 
remission and recurrence from childhood to middle adulthood​
39,43,44. While a duration of at least 6 months is helpful to establish 
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symptom stability, clinicians should expect that some symptoms 
wax and wane depending on contextual factors.

Individuals without ADHD may experience ADHD-like symp-
toms that arise as short-term responses to stressors such as fam-
ily problems or higher academic/occupational demands. In these 
cases, it is helpful to construct a developmental timeline of the on
set and offset of the symptoms, including factors that the person 
or the clinician perceives to influence symptom severity and ex
pression. In this assessment, it is essential to set a common under
standing with the person on a culturally acceptable definition of 
what is considered to be frequent.

The symptoms must be inconsistent with the developmental 
stage of the individual under assessment, which may differ from 
chronological age in adults with developmental disabilities. Since 
ADHD symptomatology is dimensionally distributed in the popu-
lation, any clinical cut-off involves a level of arbitrariness, creating 
uncertainty in the assessment of individuals with milder symp-
toms. Thus, clinicians are faced with the difficult task of defining 
the boundaries separating typical from pathological behavior for 
each individual. In this scenario, extensive knowledge of normal 
human development and the person’s sociocultural context is 
crucial.

ADHD symptoms in childhood are frequently found in re-
ferred adult cases. However, clinicians should be cautious when 
excluding ADHD only based on onset of symptoms after 12 years 
of age. Indeed, in some cases, demands from the environment are 
lower during childhood, and higher individual cognitive resources 
and/​or family structure and support might prevent the expression 
of symptoms earlier in development. Impairing symptoms may 
eventually hatch during adolescence and young adulthood, when 
the individual faces needs of more autonomy or higher demands45.

In most cases, the origin of symptoms can be linked to child
hood (e.g., subthreshold or unimpairing difficulties recollected by 
the patient or a parent) and their escalation over time can be relat
ed to changing environment or developmental demands. When 
the clinician cannot trace symptom expression back to childhood 
based on available information, it is critical to perform a thorough 
differential diagnostic assessment prior to diagnosing adult-onset 
ADHD. Notably, research suggests that over 90% of apparent late-
onset ADHD cases are ruled out once differential diagnostic proce
dures are applied36.

Pervasiveness of symptoms in different environments is anoth
er key aspect for ADHD diagnosis. The underlying rationale is to 
avoid diagnosis in cases where symptoms manifest only in relation 
to environment-specific triggers (e.g., only at home due to severe 
family conflicts; only at university or work due to tasks/duties inap-
propriate for individual’s capacities). For example, one study found 
that up to 40% of the population will report ADHD symptoms in a 
single context46. In many cases, single-setting ADHD symptoms are 
not associated with impairment or risks for negative outcomes47. 
However, some individuals who display impairment in just one 
setting at one point in time may show impairment in multiple set-
tings at a later point, when facing more challenging demands45, 
creating another diagnostic conundrum. As a result, it may be ap-
propriate to apply a provisional diagnosis of Unspecified ADHD to 

individuals showing single-setting ADHD symptoms, and to moni-
tor whether symptom pervasiveness increases over time.

Evaluation of impairment is a further important area of assess
ment. Impairment domains for adults with ADHD are broader 
than in childhood, including risky behaviors, interpersonal diffi
culties, underperformance at work or in higher education, finan-
cial problems, chronic record of motor vehicle accidents or unsafe 
driving, and impaired parenting. Since ADHD symptoms reflect a 
dimensional trait in the population, failure to properly incorporate 
the impairment criterion as part of the diagnostic criteria for the 
disorder may result in an explosion of prevalence rates48. Two clin-
ical challenges here are: a) how to disentangle the source of im-
pairment (is it coming from ADHD symptoms or from the very fre-
quently associated mental disorders?); b) how to decide if impair-
ment is sufficiently severe to warrant diagnosis (do we threshold 
impairment against the average peer or the hypothetical potential 
of the individual?). Clinicians may meet adults with mild ADHD 
symptoms who show negligible impairment but report internal 
distress, reduced self-esteem, and self-blame as a consequence of 
their symptoms. Presently, the DSM-5 classification suggests that 
ADHD cannot be diagnosed in this scenario, but Unspecified or 
Otherwise Specified ADHD may be an appropriate alternative di-
agnosis in these cases.

Diagnostic interviews and rating scales

A structured/semi-structured clinical interview with the patient 
is the gold standard tool in the assessment of adult ADHD. The in-
strument with the greatest empirical support is the Diagnostic In-
terview for ADHD in Adults (DIVA-5) (http://​www.​divac​enter.​eu/​
DIVA.​aspx), a semi-structured interview based on the DSM-5.

ADHD is often not included or is screened on a limited basis in  
broadband adult psychiatric interviews, given its recent recogni-
tion as a disorder that presents in adults. Several structured and 
semi-​structured interviews can be used for differential diagnosis in 
adults, such as the Structured Clinical Interview for DSM-5 (SCID-​
5)49. However, their use tends to be restricted to research settings.

There is uncertainty from practitioners, reflected in varying clin
ical practices and protocols, on the use of rating scales. Though not 
recommended as a standalone tool for diagnosing ADHD50, they 
are helpful in the diagnostic process in adults. Their main utility for 
clinicians is related to: a) initial screening, that should be followed 
by clinical assessment, of ADHD symptoms in targeted popula-
tions (e.g., adults seeking treatment for substance use problems or 
another psychiatric disorder); b) obtaining information from col-
laterals on ADHD symptoms; and c) monitoring symptom trajec-
tories during treatment.

The three rating scales with the best balance among psycho-
metric properties are the Wender Utah Rating Scale-25 (WURS-
25)51, the Conners Adult ADHD Rating Scales (CAARS)52, and the 
Adult ADHD Self-Report Scale-18 (ASRS-18)53. We focus here 
on the ASRS, an open-access instrument with two versions: a) a 
screener version with six items developed by the World Health 
Organization (WHO), that is suitable for primary care settings 

http://www.divacenter.eu/DIVA.aspx
http://www.divacenter.eu/DIVA.aspx
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and for a quick screening of ADHD54; b) a long version with the 
eighteen DSM symptoms, probably more useful for specialized 
settings. Both versions use wording more adequate for adults. A 
short version adapted for the DSM-5 is also available55, and has 
strong properties when applied to screening.

A systematic review and meta-analysis of studies in children 
and adolescents56 – that awaits replication in adults – concluded 
that most included rating scales have excellent overall diagnostic 
accuracy, as indicated by the area under the curve. However, the 
use of a single reporter is unlikely to achieve sufficient sensitivity 
and specificity for clinical use or population screening56. The same 
is probably true in adults.

The role of biomarkers and neuropsychological tests

There are no ancillary tests or biomarkers with sufficient posi-
tive and negative predictive power for the diagnosis of ADHD. No 
evidence supports the inclusion of neuroimaging exams – e.g., 
magnetic resonance imaging (MRI), single photon emission com-
puterized tomography (SPECT), positron emission tomography 
(PET) – or electroencephalography in routine clinical assessment 
of ADHD, although they can be useful in very specific cases for 
differential diagnosis57. A systematic review of studies in children 
and adolescents58, which awaits replication in adults, after exam-
ining 780 studies across neurodevelopmental disorders (including 
ADHD), could not find any biomarker with evidence – from two or 
more studies by independent research groups, showing results in 
the same direction – demonstrating specificity and sensitivity of at 
least 80%.

There are controversies and uncertainties in relation to the use 
of neuropsychological tests (e.g., continuous performance tests, 
executive function batteries), nowadays administered mainly dig
itally, in the diagnostic process. Recently, the UK National Institute 
for Health and Care Excellence (NICE)59, after systematically re-
viewing the literature (including available meta-analytic evidence​
60,61) and consulting experts and individuals with lived experience, 
issued its recommendations on the use of digital technologies for 
the diagnosis of ADHD. They suggest that the QbTest, a test com-
bining evaluation of motor activity using an infra-red camera with 
continuous assessment of attention and impulsivity, could be 
used as an option to support the diagnosis of ADHD in children. 
However, for adults, none of the available neuropsychological tests 
(including the QbTest) were endorsed, due to insufficient method-
ologically sound evidence. The guidance specifically warns against 
using these tests, which can be costly, as a triage system to assign 
patients to waiting lists for assessments – a practice common in 
some health care centers.

Differential diagnosis

One step in the differential diagnostic process is to rule out 
health conditions that may mimic ADHD symptoms. For example, 
sleep problems and deficits in visual and/or hearing acuity may 

be confused for ADHD. Although the relation between ADHD and 
sleep disorders/problems is complex (i.e., ADHD and sleep dis-
orders such as restless leg syndrome might co-occur; sleep prob-
lems such as long sleep onset latency might be part of the ADHD 
phenotype or the result of ADHD treatment), some sleep disorders 
such as insomnia or obstructive sleep apnea might lead to inat-
tentive and hyperactive symptoms during the day. Thus, a good 
assessment of sleep conditions is mandatory in differential diag-
nostic assessment.

Physical and laboratory investigations can help in excluding 
other clinical conditions (e.g., hyperthyroidism, traumatic brain in-
jury). Likewise, it is important to rule out the use of any medication 
that might cause inattentive and/or hyperactivity/impulsive symp-
toms. Referral for genetic examination is recommended if there is 
a clear developmental delay and/or if suggestive phenotypes are 
present (i.e., neurofibromatosis type 1; fragile X syndrome)63.

Difficulties with attention are among the most common symp
toms listed in the DSM-5-TR64. Thus, a number of psychiatric 
conditions – including mood and anxiety disorders, post-traumat
ic stress disorder (PTSD), psychotic disorders, neurocognitive or 
other neurodevelopmental disorders, impulse control disorders, 
and substance use intoxication or withdrawal – must be ruled out.

Some disorders that commonly co-occur with ADHD (e.g., gen-  
eralized anxiety disorder, bipolar disorder, major depression, learn
ing disorders, and PTSD) must be ruled out as the sole source of 
ADHD-like symptoms, which can be challenging and create diag
nostic uncertainties. Of note, ADHD and autism frequently co-​oc
cur, and the presence of ADHD symptoms in patients with autism 
spectrum disorder generates distinct problems.

In the process of conducting a careful differential diagnosis, 
some clinical tips might be relevant: a) consider the age of onset of 
the symptoms (for example, when disentangling inattention as part 
of ADHD versus a mild chronic depressive disorder, the occurrence 
of inattentive symptoms before the onset of any mood symptoms 
reinforces the ADHD diagnosis); b) examine the trajectory of the 
symptoms (for example, the clearly episodic occurrence of hyper-
activity, impulsivity and irritability can suggest bipolar disorder); 
and c) assess if the way symptoms manifest is better explained by 
another mental disorder (e.g., inattention only as a consequence 
of dysfunctional thoughts/rumination related to performance as 
in generalized anxiety disorder; inattention related to rituals of 
counting as in obsessive-compulsive disorder; inattention and ex-
ecutive deficits following abuse of cannabis without any previous 
history of ADHD symptoms; inattention only related to reading in 
dyslexia)63.

ASSOCIATED CONDITIONS

Psychiatric comorbid conditions

ADHD is frequently comorbid with other psychiatric conditions. 
This comorbidity is associated with greater ADHD symptom sever-
ity65, stronger impairments in daily functioning66, higher health 
care needs67, and higher mortality68. Robust knowledge on comor-
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bid conditions of ADHD is potentially helpful for the prevention 
of their onset, and for monitoring and treatment decisions when 
(early signs of) comorbid conditions have already developed69,70.

In childhood, it is well-established that oppositional defiant dis
order, conduct disorder, childhood-onset anxiety disorders and au-
tism are often comorbid with ADHD71-73. While none of these con-
ditions are likely to (fully) remit in adulthood, there is an important 
gap in the literature, as few longitudinal studies have looked at their 
continuity from childhood through adolescence and into adult-
hood.

Studies on psychiatric conditions comorbid with ADHD in a-  
dults are mostly separate from those in childhood and have pre-
dominantly focused on the so-called “common mental disorders”, 
i.e. anxiety, depressive and substance use disorders. A systematic 
review and meta-analysis of this literature70 – including findings 
from general population studies based on national registers, insur-
ance claims data, and large surveys (N>10,000) – showed strong 
differences in adults with ADHD compared to those without this 
disorder. The meta-analysis reported pooled odds ratios (ORs) of 
5.0 (95% CI: 3.29-7.46) for anxiety disorders, 4.5 (95% CI: 2.44-8.34) 
for major depressive disorder, 8.7 (95% CI: 5.47-13.89) for bipolar 
disorder, and 4.6 (95% CI: 2.72-7.80) for substance use disorders. 
Other, less extensively studied, psychiatric conditions that are 
more frequent in adults with than without ADHD are (specific) 
personality disorders, eating disorders and schizophrenia74,75. 
These disorders, together with the potential (heterotypic) persist- 
ence of childhood comorbid conditions, need additional general 
population-based studies.

Somatic comorbid conditions

In children with ADHD, an elevated risk has been found for 
obesity and asthma76-78. Other somatic conditions for which an in
creased risk has been reported in children with ADHD include rhi
nitis, food allergy, dermatitis, and type 1 and 2 diabetes mellitus​78,​

79. The risk of obesity may be somewhat higher in adults (OR=1.6, 
95% CI: 1.3-1.8) than in children (OR=1.3, 95% CI: 1.2-1.5) with 
ADHD​76, while the risk of asthma seems to be similar (OR=1.4, 
95% CI: 1.4-1.4 in adults; OR=1.6, 95% CI: 1.2-2.1 in children)78,80.

For several years, few somatic conditions have been thoroughly 
studied in relation to adult ADHD beyond obesity and asthma81. 
More recently, there has been a surge of studies, based particular
ly on Swedish health registers. A study82 reported associations of 
adult ADHD with obesity (OR=2.7, 95% CI: 2.6-2.8), asthma (OR=​
2.4, 95% CI: 2.3-2.5), sleep disorders (OR=4.6, 95% CI: 4.4-4.8), mi-
graine (OR=2.0, 95% CI: 1.9-2.1), epilepsy (OR= 3.0, 95% CI: 2.8-
3.2), and chronic obstructive pulmonary disease (OR=3.2, 95% CI: 
3.0-3.6). Studies digging deeper into specific somatic disease cat-
egories showed that adult ADHD was associated with a diagno-
sis of any of 13 investigated autoimmune diseases (OR=1.3, 95% 
CI: 1.3-1.4), with estimates ranging from 1.1 (95% CI: 1.0-1.2) for 
ulcerative colitis to 1.8 (95% CI:1.4-2.3) for Sjögren’s syndrome83.

Another study84 showed an increased risk across all types of 
cardiovascular diseases, even when use of stimulants and other 

psychotropic drugs was accounted for (hazard ratio, HR=2.1, 95% 
CI: 2.0-2.1), with the highest risk for cardiac arrest, hemorrhagic 
stroke and peripheral vascular disease/arteriosclerosis. A meta-
analysis on type 2 diabetes mellitus showed an OR of 2.29 (95% 
CI: 1.48-3.55), which was confirmed in that same paper by an HR=​
2.35 (95% CI: 2.14-2.58) based on data from the Swedish regis-
ters85. A strong association was also found between adult ADHD 
and sleep disorders, with ORs ranging from 6.4 (95% CI: 6.0-6.7) in 
mid-to-older adulthood to 12.6 (95% CI: 12.1-13.1) in young adult-
hood86. All these findings were confirmed in a study based on in-
surance claims data from Germany80, which also included data 
from primary care, reflecting an overall poorer somatic health in 
adults with ADHD. Finally, two studies80,82 found an enhanced 
risk of Alzheimer’s disease and Parkinson’s disease (OR range: 5.2-
7.1, aggregated 95% CI: 4.5-9.3).

General considerations

The associations with these psychiatric and somatic conditions 
have important implications for the management of ADHD (see 
below). However, some uncertainties remain that require addition
al studies or novel research strategies. One uncertainty is the extent 
to which comorbid psychiatric and somatic conditions persist after 
controlling for a series of important confounders. A study on the 
association between ADHD and asthma first retrieved all signifi
cant confounders with a systematic review and then assessed the 
association using health registers while controlling for all those 
confounders87. Second, temporal links of ADHD with psychiatric 
and somatic conditions are mostly unclear, with some prominent 
exceptions69,75. Assuming that ADHD may predate most comor-
bid conditions, prospective studies are particularly important for 
knowledge on the age of onset of comorbid conditions and there-
fore for optimal timing of preventive programs. However, cross-
sectional studies on psychiatric and somatic comorbidities that re
port on different developmental periods from childhood to old age 
are a reasonable alternative67,80.

Third, psychiatric comorbid disorders are potentially part of the 
pathway between ADHD and onset of somatic conditions. This is 
clear for alcohol-related liver disease (OR=4.7, 95% CI: 3.7-5.6)82 
and likely holds for other somatic conditions as well. Finally, the 
idea that we could prevent adult-onset conditions that are highly 
comorbid with ADHD assumes that aspects of ADHD are causal 
factors in these onsets. This needs more research, including study 
of possible mediators between ADHD and the comorbid condi-
tion, for instance through Mendelian randomization approaches. 
A recent example88 focused on the pathway between ADHD, me-
diators including obesity, and type 2 diabetes mellitus.

EPIDEMIOLOGY

Among school-aged children, the prevalence of ADHD, based 
on epidemiological studies representative of the general popula-
tion, is estimated at around 5.5%89. Although there is some varia-



354� World Psychiatry 24:3 - October 2025

tion among studies due to methodological differences, most nota
bly the application of impairment criteria, the prevalence of the 
disorder is similar across geographic regions90,91. By contrast, the 
administrative prevalence – i.e., that determined based only on 
administrative records, e.g., billing records – varies across regions, 
based on multiple factors, including awareness of ADHD, training 
of clinicians, and conceptualization of the disorder. Only half of 
individuals with ADHD are diagnosed before age 1492.

Longitudinal studies93 have documented an age-dependent de
cline in symptoms from childhood through adulthood, such that 
most children with ADHD will no longer meet full criteria for the 
disorder by age 30. This decline is more marked for hyperactivity 
and impulsivity compared with inattention94. Persistence of ADHD 
is predicted by disorder severity, psychosocial adversity and psy-
chiatric comorbidity95-98.

The most recent meta-analysis points to an overall prevalence of 
2.5% in adults, with a gradual decline to 1% by age 6095. Population 
studies show that, when the age at onset criterion for the disorder is 
ignored, prevalence increases to about 9% in early adulthood and 
4% at age 6095.

There are several challenges and uncertainties when estimat-
ing the prevalence of ADHD in adults. First, while most individu-
als with a diagnosis of ADHD in childhood will not meet formal 
diagnostic criteria in adulthood, about 71% will present with 
ADHD symptoms, and 65% with functional impairment93. There-
fore, a crucial issue is whether formal criteria or functional impair-
ment are assessed.

Second, there is an ongoing debate on the existence of cases 
with late onset, i.e., starting in late adolescence or later on. Indeed, 
although diagnostic criteria for ADHD require onset prior to age 
12, some have argued that adult-onset ADHD is common and dis-
tinct from childhood-onset ADHD38. It is likely that most of these 
late-onset cases had indeed symptoms of ADHD in childhood that 
they were able to compensate for until adulthood. In fact, many 
individuals in the late-onset group exhibit some ADHD symptoms 
during childhood or display an externalizing disorder such as op-
positional defiant disorder29. Moreover, current studies indicate 
that the majority (if not all) of late-onset ADHD cases emerge be-
tween the ages of 12 and 16, classifying them as adolescent or early 
adult onset ADHD29.

However, the idea that some cases present with ADHD onset 
in adulthood remains an area of controversy99. Overall, caution 
should be urged in diagnosing ADHD when onset occurs in adult-
hood99, although such onsets can occur due, for example, to trau-
matic brain injury100.

Third, while ADHD has traditionally been considered a stable, 
chronic condition, more recent follow-up studies indicate that, 
after ADHD remits, it can recur39. An analysis of the Multimodal 
Treatment Study of ADHD, in which patients underwent eight as
sessments during follow-ups ranging from 2 to 16 years after base-
line, showed that about 60% of them experienced a recurrence of 
ADHD after the initial period of remission39. Another study of three 
independent cohorts suggested that about a quarter of ADHD 
youth will have a fluctuating course101.

ADHD is two to three times more common in males than fe-

males in the general population90. The sex difference in clinics is 
much larger, because girls – who tend to be inattentive and not dis-
ruptive – are less likely to be referred for treatment102,103. The sex 
ratio decreases with age, so that by adulthood it is close to 1104.

In a meta-analysis of epidemiological population studies com-
prising 218,445 participants105, no significant differences in the 
prevalence of ADHD were found between Black, White, Asian and 
Latino individuals. There was substantial heterogeneity for each 
minority subgroup, but meta-regression could not find the reason 
for it. Moreover, significant publication bias was detected. Data 
regarding clinical diagnoses are more consistent. Several studies 
suggest that underdiagnosis occurs in Black and Hispanic groups 
in the US106-109. In Europe and Israel, immigrants are less likely to 
be diagnosed with ADHD compared to non-immigrants109. Lower 
treatment rates have also been documented for minority groups​
108-110.

ADHD treatment in children has increased rapidly in recent 
years​111,112. The number of published studies in adults is far lower 
than in children. In a register study based on the entire adult popu-
lation in Denmark, Finland, Iceland, Norway and Sweden113, the 
annual prevalence of ADHD drug use increased during the study 
period for both genders and all age groups (from 2.4 to 5.3 per 1,000 
men, and from 1.8 to 4.4 per 1,000 women). Another multi-national 
study using population-based databases from 14 countries112 re-
ported that, among adults aged 19 years or older, the prevalence 
of any ADHD medication use in 2010 varied between 0.003% and 
1.48% (0.05% in Asia and Australia, 1.42% in North America, 0.47% 
in Northern Europe, and 0.03% in Western Europe). The absolute 
increase in ADHD medication use prevalence per year ranged 
from 0.0006% to 0.12%. So, the available evidence suggests that use 
of ADHD medications in adults is rising in many countries. This 
may be associated with an increased awareness and diagnosis of 
adult ADHD. Furthermore, many children that grow into adult-
hood are continuing their ADHD medication, hence increasing the 
prevalence of medication use in adults.

BURDEN

Functional impairment

One controversy about defining impairment in adults with 
ADHD is whether clinicians should compare a patient’s function-
ing to that of the general population or to the patient’s potential as 
indicated by measures such as IQ or aptitude tests. Using the pop
ulation as a benchmark has the advantage of being objective, espe
cially where there are standards for what constitutes impairment. 
For example, chronic unemployment is easier to see as impairment 
than a moderately successful physician struggling to maintain a 
practice. Assessing impairment relative to potential recognizes that 
ADHD symptoms may limit a person’s ability to meet his/her own 
goals or expectations, even if he/she performs adequately com-
pared to the population. Indeed, research has validated the diagno-
sis of ADHD in highly intelligent patients114-117. A highly intelligent 
adult may meet average workplace standards, yet underperform 
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relative to his/her potential, leading to frustration, dissatisfaction, 
and a lack of fulfilment. In practice, clinicians should balance these 
perspectives by first assessing impairment relative to the general 
population and then gathering information about the patient’s po-
tential, expectations, goals, and self-perceived limitations, which 
often reveal struggles that standardized measures miss.

It can also be difficult to define and assess functional impair-
ment in older adults118. This issue is particularly challenging given 
the overlap between ADHD symptoms and other problems com
mon in older age, such as cognitive decline and physical health 
issues, as well as the effects of long-standing compensatory strate
gies. Traditional definitions of impairment in ADHD focus on do-
mains such as occupational performance, educational achieve-
ment, and parenting responsibilities. These domains do not fully 
capture the challenges faced by older adults, for whom impairment 
manifests more prominently in areas such as social functioning, 
health management, financial organization, or maintaining inde-
pendence.

Another complicating factor is that many older adults may not 
recognize their struggles as impairments because they have lived 
with these challenges for decades. This can result in underreport-
ing of challenges and underestimation of their impact. Further-
more, social expectations and norms for older adults may lower 
the perceived significance of certain impairments, such as difficul
ty managing time or multitasking.

When evaluating older adults for ADHD, a comprehensive as
sessment should include an exploration of functional difficulties 
across age-relevant domains. Collateral information from family 
members or close friends is especially valuable, as older adults 
may have difficulty identifying their own impairments. It is essen
tial to evaluate the patient’s quality of life and goals. For some old-
er adults, even mild impairments in functioning may have a sig
nificant impact on their sense of well-being and autonomy. Clini-
cians should take these subjective experiences into account when 
assessing the need for a diagnosis and potential interventions.

Economic impact

Several studies have estimated the economic burden of ADHD. 
For instance, a study estimating the incremental costs of ADHD 
(i.e., excess costs over and above those of individuals without 
ADHD) in the US – in relation to health care, productivity and 
income losses, education, and justice system – reported costs of 
$1,137-4,100 per adult per year119, which is similar to that of chron-
ic complex somatic conditions120.

Comorbidities, including somatic diseases, are common in 
ADHD and are important cost drivers. A study121 that prospective-
ly followed a cohort of 445,790 adults from ages 18 to 26 found that 
the annual per capita costs associated with multimorbidity were 
$1,223 for individuals with a childhood ADHD diagnosis. Among 
these, costs were higher for persisters ($1,456) compared to remit-
ters ($837). The costs for individuals without an ADHD diagnosis 
were significantly lower, at $418. The main drivers of the above 
costs were inpatient hospital admissions, primarily due to drug 

abuse and injuries. Another study in Sweden​122 found that middle-
aged adults (30-45 years) newly diagnosed with ADHD had signifi-
cantly higher health care costs and utilization compared to those 
without ADHD. Data from individuals born 1966-1978 showed 
greater outpatient, inpatient and medication costs for psychiatric 
and somatic comorbidities, with females incurring higher medica-
tion costs than males.

Using data from the Danish National Registers in 5,269 adults 
diagnosed with ADHD in adulthood, a cross-sectional analysis123 
for the year 2010 compared costs incurred by adults with ADHD 
and their siblings, using data from health, education, crime, em-
ployment, and social care registers. Adults with ADHD were found 
to have significantly lower disposable incomes and paid less tax 
than their siblings. They received more state benefits and incurred 
higher costs related to health care, social care, and crime.

Overall, the available evidence highlights that ADHD imposes 
substantial economic costs on both individuals and the state. This 
underscores the need to consider the broader economic implica
tions of ADHD, extending beyond income and health care-relat
ed expenses.

ETIOLOGY

The etiology of ADHD has been investigated using multiple ap-
proaches. Genetics has been the most frequently applied among 
these approaches, both based on family and twin studies as well as 
using molecular genetics methods. More recently, also other types 
of molecular “omics” have been explored, including analyses of 
the epigenome and transcriptome as well as the microbiome. In 
all those studies, childhood ADHD has thus far been the main top-
ic, but studies of adult ADHD have also been conducted at least in 
some areas of research.

Genetics

Twin and family studies

Twin and family studies show that genetics contributes substan
tially to the etiology of ADHD, with heritability estimated at 70-​80%​
124. Twin studies of ADHD in adults have reported lower heritabili
ty (30-40%). However, this is not the case in studies using multiple 
informants125 or clinical diagnosis126, in which the heritability of 
ADHD is >70% also in adults127.

Large-scale cross-generational analyses indicate a genetic cor
relation of approximately 0.5 between child and adult presenta-
tions of ADHD, suggesting that developmental changes in ADHD 
presentation may be partly underpinned by genetics128. Nonethe
less, few longitudinal twin studies of ADHD extend beyond young 
adulthood, preventing definitive conclusions of whether all forms 
of adult ADHD represent a continuation of childhood ADHD29,128. 
Twin and family data exploring the etiology of ADHD in later life 
are lacking.

Twin studies in childhood support the dimensional nature of 



356� World Psychiatry 24:3 - October 2025

ADHD, with the genetic correlation between diagnosed ADHD 
and ADHD symptoms in the general population estimated to a-  
round 0.6129. While such conclusions are expected to extend to 
ADHD in adults, this remains to be tested. The high rates of psychi
atric comorbidity in ADHD (e.g., for depression, eating disorders, 
bipolar disorder, and substance use disorders) are partly mediated 
by shared genetics, with cross-condition genetic correlations esti-
mated at about 0.5 in both children and adults130,131.

While much less researched, recent family studies also support 
genetically mediated links between adult ADHD and somatic con
ditions, including asthma, obesity, migraine and cardiovascular 
diseases82,132, and provide tentative support for a link with neuro
degenerative conditions.

Molecular genetics

In the largest available meta-analysis of genome-wide associa-
tion studies (GWAS) of ADHD (comprising data on 38,691 patients 
and 186,843 controls), 27 significant loci were found, implicating 
76 genes, many of which are upregulated in early neurodevelop-
ment133. This meta-analysis primarily comprised children diag-
nosed with ADHD. Only two GWAS of ADHD in adults134,135 have 
been conducted so far, both reporting a strong genetic correlation 
(>0.8) between ADHD in children and adults. Thus, current evi
dence from research of common genetic variants indicates a large
ly similar genetic background of ADHD in adults and children, 
particularly when adult ADHD is defined by persistence from 
childhood into adulthood.

No large-scale genetic studies have yet looked into well-defined 
adult-onset ADHD. However, some studies have reported differ
ences in genetic profiles of common variants between individuals 
with persistent ADHD and those either first diagnosed with ADHD 
in adulthood or with symptoms first emerging in adolescence. The 
latter two appear to have a lower genetic burden for ADHD (as de-
termined based on polygenic scores), stronger positive genetic 
links to depression and substance misuse, and stronger negative 
genetic links to education and cognition29,134,136,137. Yet, definitive 
conclusions cannot be drawn, as the studies on clinical diagnoses 
lack data on symptoms in childhood, and no longitudinal studies 
of sufficient sample size are yet available.

Studies using GWAS data and ADHD polygenic scores for ge
netic correlation analyses suggest a strong genetic link between 
clinically diagnosed ADHD and ADHD symptoms in the popula-
tion​138, as well as a genetic link between ADHD and several psy
chiatric and somatic conditions, negative health behaviors (e.g., 
smoking initiation), psychosocial risk factors (e.g., low socioeco
nomic status), phenotypes in cardio-metabolic (e.g., higher body 
mass index and cardiovascular risk) and reproductive (e.g., lower 
age at first childbirth) domains, and even reduced longevity133,138-

140. This implies that genetic variation identified in the GWAS 
largely based on childhood ADHD also confers risk for important 
health and behavioral outcomes measured across the lifespan.

In addition to common genetic risk variants, rare variants (with 
potentially larger effect sizes) have also been analyzed to explain 

ADHD etiology. Individuals with ADHD carry an increased burden 
of rare, protein-truncating variants in evolutionarily constrained 
genes141. One study suggested a higher rare variant burden in in-
dividuals diagnosed with ADHD in childhood, compared to those 
first diagnosed as adults134. Around 10-15% of individuals with 
ADHD carry rare copy number variants (CNVs)124,142,143. Many of 
these CNVs are also implicated in autism spectrum disorder and 
schizophrenia, and thus seem to exert effects across disorders with 
different ages of onset142,144.

Epigenetics and transcriptomics

Epigenetic modification of DNA (DNA methylation) is an im
portant factor in the regulation of gene activity, influenced by both 
genetic and environmental variables. Various epigenome-wide 
association studies (EWAS) have been performed for ADHD145, 
analyzing between 450,000 and over 800,000 sites of variable DNA 
methylation. Most studies have focused on children with clini-
cal diagnosis or symptoms of ADHD. However, the largest EWAS, 
with over 4,500 participants, was on ADHD symptoms in adults146. 
Though several interesting candidate genes were identified, no 
findings reproducible across the three analyzed cohorts were ob-
served. Larger sample sizes are clearly needed before significant 
findings can be expected from EWAS. Moreover, epigenetic modifi-
cations are cell type-specific. Although we consider ADHD a brain 
disorder, epigenetic studies make use of DNA isolated from blood 
or buccal cells, which has to be considered in data interpretation.

The “transcriptome” represents the output of active genes – the 
DNA template of a gene is transcribed to produce RNA. Studies of 
the transcriptome in ADHD are of two types147: those that com
pare RNA isolated from the blood of people with and without 
ADHD​148,​149, and those that integrate GWAS findings with trans
criptome data from more relevant tissues/cell types (i.e., differ
ent brain areas/cell types) in so-called transcriptome-wide as-
sociation studies (TWAS)137,150-153. All of the latter studies identi-
fied novel candidate genes for ADHD. Only one of these studies 
discriminated between childhood and adult-diagnosed ADHD 
in the GWAS they used as input information137. Though different 
genes were identified in the two resulting TWAS, the study was 
underpowered to test significance of differences between the two 
groups.

Emerging picture of the molecular biology of ADHD

Based on the results of the above-mentioned studies, we are 
starting to get a first glimpse of the molecular biology of ADHD. 
Enrichment analyses are being used to link genetic, epigenetic and 
transcriptomic findings to biological pathways, developmental 
stages of brain development, and even individual brain cell types. 
Gene enrichment analyses based on the results of the latest GWAS​
133 link early brain development to ADHD and indicate a role for 
dopaminergic and GABAergic systems and glial cells in ADHD eti-
ology. Integration of candidate genes from epigenetic studies sug-
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gests involvement of neurogenesis, neuronal differentiation, cell 
adhesion, and axon guidance processes in ADHD145. TWAS reveal 
enrichment for several biological pathways as well, including do
paminergic neuron differentiation, noradrenaline release cycle, 
and triglyceride lipase activity152. Since the studies are heavily fo-
cused on children with ADHD, we will have to await confirmation 
of findings for adults.

In summary, twin and molecular studies are greatly advancing 
our understanding of the etiology of ADHD, and suggest that genet
ic factors play a substantial role and are largely shared across ages. 
Nonetheless, well-powered studies of ADHD in adults which con
tain both “omics” data and information on developmental symp
tom trajectories are scarce. As such, we are yet to discover if there 
are more nuances in the etiology of ADHD with increasing age. In 
addition, genetic risk interplays in complex ways with environmen-
tal exposures.

Environmental risk factors

While a large number of studies have found correlations be-
tween ADHD and environmental risk factors, such as maternal 
pre-pregnancy obesity and smoking during pregnancy, such asso
ciations must be interpreted with caution154. Alternative explana-
tions such as familial confounding (i.e., genetic or other familial 
variables contributing to both the risk factor and ADHD) need to be 
addressed to strengthen causal inference. Twin, sibling and family 
studies have been used to disentangle the effects of environment 
from genetics, demonstrating that low birth weight, gestational 
age, and family income in childhood are associated with ADHD 
even after adjustment for familial confounding155. In contrast, sev-
eral putative risk factors, including pregnancy-related factors (e.g., 
pre-pregnancy obesity and maternal smoking during pregnancy) 
were primarily explained by familial confounding155. The majority 
of gene-environment interplay research in ADHD has focused on 
early development, leaving a large knowledge gap about how en
vironmental hits across the lifespan may interact with dynamic ge
netic risk to shape the expression of ADHD in adults.

A factor that has received increasing attention is the microbi
ome. The role of the gut microbiome in adult ADHD remains con-  
troversial and uncertain, due to inconsistencies in research find
ings. Studies differ in the phenotypes analyzed, sequencing meth
ods, statistical approaches, and reported results, making compar
isons difficult. A meta-analysis156 pooling data from four adult 
ADHD case-control studies (N=617) found that beta diversity 
was associated with ADHD diagnosis. Specific microbial genera 
showed robust associations with ADHD: Ruminococcus torques 
was more abundant in ADHD and linked to hyperactivity/impul-
sivity, while Eubacterium xylanophilum was less abundant. These 
genera may influence inflammatory processes. However, signifi-
cant heterogeneity between cohorts persisted despite harmonized 
analyses, underscoring the need for larger meta-analytic studies. 
Moreover, further research is essential to clarify the possible role 
of microbiome in ADHD pathophysiology and its potential as a 
therapeutic target.

NEUROPSYCHOLOGY AND NEUROBIOLOGY

Neuropsychology

Acquired damage to the frontal lobes typically gives rise to a 
dysexecutive syndrome, in which patients have problems with ex-  
ecutive functioning157 (a constellation of cognitive processes which 
allow humans to behave in a goal-directed manner). Dysexecutive 
syndromes are characterized by difficulties in planning, in inhib
iting unwanted or inappropriate responses under various environ
mental circumstances, in using working memory to guide behavior 
purposively, or in maintaining consistent performance over time, 
particularly in routine scenarios157.

The striking parallels between these features of the dysexecu-
tive syndrome and the symptoms of ADHD (e.g., inattention, im
pulsivity) has spurred decades of research aimed at isolating pat-
terns of cognitive difficulties in individuals with ADHD. It is hoped 
that discovering reliable signatures of neuropsychological difficul-
ty in ADHD will not only inform knowledge of the underlying neu-
ral substrates, but also reveal candidate processes for remediation 
and rehabilitation, and even aid diagnosis.

Meta-analyses have found that ADHD is indeed associated with 
difficulties in executive functions – including working memory, re
action time variability, response inhibition, and planning/organi
zation – compared to controls158. For adults with ADHD, meta-an
alyses indicate deficits in domains including decision making​159, 
working memory160, focused and sustained attention161, verbal 
fluency162, set shifting162, and verbal memory163,164.

Different patterns of activation on functional MRI during neuro-
cognitive tasks between individuals with ADHD and controls have 
been found. For example, a meta-analysis of 23 studies of response 
inhibition found decreased activation in the supplementary motor 
area, insula, caudate, and precentral gyrus, and increased activa-
tion in the postcentral gyrus, inferior frontal gyrus, and precuneus 
in people with ADHD165. There were greater decreases in children 
versus adults with ADHD in the right caudate.

A recent meta-analysis explored the effect of stimulant (methyl
phenidate) and non-stimulant (atomoxetine) medication use 
(minimum 3 days) on the executive functions of people with ADHD​
166. This study found a significant effect of methylphenidate for all 
neurocognitive domains, with the largest effect for attention and 
the lowest for reaction time (i.e., overall speed). The meta-analysis 
for atomoxetine found beneficial effects for all neurocognitive do-
mains except for working memory. There were no significant differ-
ences in effect sizes between adults and children. An outstanding 
question resulting from this study is the extent to which the effects 
of medications on cognitive function were related to changes in 
symptoms and/or quality of life measures.

It is important to note that there is much heterogeneity in neu-
ropsychological performance in individuals with ADHD167, which 
may reflect multiple pathways in the brain that are relevant to the 
etiology of the disorder. Average effect sizes between controls and 
people with ADHD are much smaller for neuropsychological tests 
than for ADHD symptoms, indicating that differences in neuro-
psychological performance may be minimal in many people with 
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ADHD158.
There are uncertainties and controversial views on the value of 

neuropsychology for clinical practice. While neuropsychological 
tests can differentiate people with ADHD from controls, there are 
no tests that can differentiate ADHD from other clinical cohorts, re-
sulting in these tests not being useful in the diagnosis of ADHD168, 
nor recommended as such by evidence-based guidelines169. Nev-
ertheless, neuropsychological testing can be helpful in under-
standing a person’s unique pattern of cognitive strengths and dif-
ficulties, thereby contributing to guide treatment, education and 
occupational choices.

Neuroimaging

Neuroimaging studies in ADHD have primarily focused on the 
paediatric population, although studies in adults are gradually 
increasing, highlighting age-related differences170-172. Structural 
MRI meta- and mega-analyses reported diffuse volumetric and 
morphometric alterations in cortico-subcortical brain regions 
in children, but reduced or absent case-control differences with 
growing age173-175, in line with the frequently observed symp-
tomatic improvement or remission in adulthood176. Conversely, 
a recent meta-analysis of diffusion-weighted imaging studies re-
ported that the identified case-control differences in the corpus 
callosum did not survive when restricting the analyses to pae-
diatric studies172. These apparently contrasting findings may be 
related to the distinct developmental trajectories of the gray and 
white matter, so that a maturational delay of gray matter may be 
more evident in childhood whilst that of the white matter may be 
more pronounced later in life. Therefore, longitudinal studies are 
needed to clarify the life course of brain alterations in ADHD and 
their relationship with its variable outcome in adulthood.

Another striking aspect of the imaging literature in ADHD is the 
limited convergence of results when pooling case-control studies 
in meta-analyses170-172. This has been related to both methodo-
logical and clinical heterogeneity. Suboptimal MRI acquisition 
and pre-processing may potentially lead to spurious results, and 
the substantial variation in data acquisition, pre-processing and 
analysis, as well as in study design and statistical procedures, 
limits comparisons among studies170-172. Ongoing methodologi-
cal developments may improve reliability of findings. On the other 
hand, ADHD is also a highly heterogenous condition both clini-
cally and neurobiologically176, with preliminary evidence of brain 
differences between ADHD presentations, sexes, and treated vs. 
untreated individuals172,177-179. Further, more pronounced altera-
tions may be associated with comorbidities or symptom persist
ence180,181. Most neuroanatomical investigations have focused 
on group comparisons with controls, yielding inconsistent or no 
results, especially in adults. Thus, there is an increasing need to 
move beyond case-control comparisons and parse neurobiolog-
ical heterogeneity, perhaps especially in individual characteris-
tics relevant to clinical practice, such as symptom persistence and 
treatment response179-181.

From a functional standpoint, one of the most innovative mod

els of ADHD is the default mode network theory182, according to 
which the brain’s default mode network, which is normally active 
during rest and self-reflection, is overly active in individuals with 
ADHD. This leads to difficulties in sustaining attention and regu-
lating behavior, as the individual is distracted by internal thoughts 
rather than focusing on external tasks. However, two meta-anal-   
yses171,183 aimed at testing this hypothesis in children, adolescents 
and adults have reached contrasting conclusions, probably due to 
different methodologies. As such, the default mode network theory 
of ADHD deserves further testing, particularly in adults.

Neuropsychopharmacology

Medications used for ADHD include stimulants (amphetamines 
and methylphenidate) and non-stimulants (such as atomoxetine, 
clonidine, guanfacine and viloxazine)184.

The primary mechanism of action of amphetamines is to elevate 
extracellular dopamine and noradrenaline levels at the synapse. 
This occurs through the inhibition of dopamine and noradrenaline 
transporters, which decreases the reuptake of these neurotransmit-
ters from the synaptic cleft185,186. Amphetamines also enhance ve-
sicular dopamine release in a dose-dependent and region-specific 
manner, by inhibiting the vesicular monoamine transporter 2. Ad-
ditionally, they inhibit monoamine oxidase activity, reducing the 
breakdown of cytosolic monoamines185,188. The striatum seems 
to be the primary site of action of amphetamines, although direct 
effects have also been observed in the cortex and the ventral teg-
mental area185,186.

The direct effects of methylphenidate involve inhibiting dopa-
mine and noradrenaline transporters, exhibiting agonist activity 
at the 5-HT1A receptor, and redistributing vesicular monoamine 
transporter 2. These effects result in increased extracellular levels 
of dopamine and noradrenaline185. Several studies also indicate 
that methylphenidate directly interacts with adrenergic receptors, 
and activation of alpha-2 adrenergic receptors has been shown to 
stimulate cortical excitability185,189.

Atomoxetine selectively inhibits the noradrenaline transporter, 
and increases extracellular synaptic levels of noradrenaline and 
dopamine in the prefrontal cortex. Clonidine and guanfacine 
stimulate the postsynaptic alpha-2 adrenergic receptors184, but the 
neural mechanisms by which they improve ADHD symptoms are 
still not entirely clear181. Viloxazine inhibits the reuptake of nor-
adrenaline in the synapse, which increases the extracellular levels 
of this neurotransmitter. Additionally, the drug has a serotonin 
modulating activity, whose role in its effectiveness for ADHD is still 
being explored190.

PHARMACOLOGICAL TREATMENT

ADHD simplex

Pharmacological treatment represents the cornerstone of the 
management of adult ADHD184. However, recommendations on 
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the choice of medication vary somewhat across available guide-
lines, reflecting not only the evidence base but also the licensed 
medications in the various countries. For instance, the 2018 (updat-
ed in 2019) UK NICE guidelines59 recommend methylphenidate or 
lisdexamfetamine (or dexamphetamine if lisdexamfetamine is not 
well tolerated) as first-line, followed by atomoxetine as second-
line. The 2018 guidelines of the Association of the Scientific Med-
ical Societies in Germany191 state that medication is the first-line 
treatment, without specifying the class/formulation or a ranking. 
The guidelines of the Canadian ADHD Resource Alliance (CAD-
DRA)​192 provide a recommended ranking for children: long-acting 
stimulants are first-line treatment agents; atomoxetine, guan-  
facine XR, and short/intermediate-acting psychostimulants are  
second-line; and bupropion, clonidine, imipramine and modafinil 
are examples of third-line treatment agents. At the time of writing, 
the first US guidelines on the assessment and management of 
ADHD in adults are in the process of being developed193.

In terms of the evidence base, a network meta-analysis of 113 
randomized controlled trials (RCTs) examining pharmacological 
and non-pharmacological treatments for adult ADHD21 reported 
that, with respect to efficacy (i.e., reduction in ADHD symptom 
severity) in the short term (i.e., at about 12 weeks of treatment), 
stimulants and atomoxetine were the only treatments to perform 
better than placebo in both clinician-rated and self-reported 
assessments. Effect sizes for stimulants ranged from 0.39 to 0.71, 
while atomoxetine showed effect sizes ranging from 0.38 to 0.51. 
A previous network meta-analysis in children194 reported slightly 
higher effect sizes. Additionally, while the network meta-analysis 
concerning adults21 found no significant differences in efficacy 
between methylphenidate and amphetamines, earlier findings 
in children194 indicated higher effect sizes for amphetamines.

Regarding acceptability (i.e., trial dropout rates due to any 
cause), the network meta-analysis concerning adults21 reported 
that stimulants were as acceptable as placebo, whereas atomox-
etine was less acceptable. However, in terms of tolerability (i.e., 
dropout rates due to adverse events), all medications performed 
worse than placebo. Both stimulants and atomoxetine also im-
proved emotional dysregulation in adults in the short term (up to 
12 weeks), but they were not effective in improving other relevant 
outcomes such as executive dysfunction and quality of life, con-
trary to the findings of a previous meta-analysis of RCTs in children 
and adolescents195.

It is important to note that the effects observed in network meta-
analyses, as well as guideline recommendations, are based on av-
erages at the group level. At the individual level, patients may re-
spond preferentially to specific medications, but currently there are 
no reliable predictors of response. As a result, prescribing ADHD 
medications remains a trial-and-error process, highlighting a criti-
cal gap in the field.

Alongside the choice of medication, dose optimization is an-
other crucial factor. Some guidance documents (e.g., the CADDRA 
guidelines192 and the British National Formulary196) recommend 
maximum doses higher than those licensed by regulatory bodies 
such as the US Food and Drug Administration (FDA). This cre-
ates uncertainty regarding the effective and tolerable maximum 

dose. A dose-response meta-analysis197 of 47 RCTs addressing this 
issue found that, for methylphenidate, increasing doses led to ad-
ditional symptom reductions, though these gains diminished with 
higher doses and were accompanied by increased risks of adverse 
events and dropouts. Unlicensed doses provided slightly greater 
symptom reductions compared to licensed doses, but these gains 
were small and associated with a higher risk of dropout due to 
adverse events. For amphetamines, the dose-response curve pla-
teaued, indicating no additional symptom reduction with higher 
doses, while the risk of adverse event dropouts continued to in-
crease.

A further crucial aspect that remains controversial is the long-
term efficacy and effectiveness of ADHD medications. Notably, 
the majority of the RCTs included in the above-mentioned net-
work meta-analysis concerning adults21 had a duration of less 
than 12 weeks, and it is challenging from an ethical and practical 
standpoint to conduct longer-term RCTs. The available evidence 
does not support any medication as being more efficacious than 
placebo in the long term when relying on both self- and clinician-
rated scales. Atomoxetine was more effective than placebo at 26 
weeks according to self-reported ratings, while stimulants were 
more efficacious than placebo on clinician-reported ratings. At 
about 52 weeks, no medication has supporting evidence of being 
more efficacious than placebo. In clinical practice, patients may 
report that the medication that was once effective seems to no 
longer work. Some studies suggest the possibility of a change in 
the availability of dopamine transporters, which might underlie 
decreased efficacy and effectiveness of medications over time198.

A study design that may be informative regarding longer-term 
effects is the discontinuation-controlled trial, in which patients who 
have been treated with ADHD medication for years are random-
ized to either continue the medication or switch to placebo. Given 
the scarcity of such trials of ADHD medications in adults199,200, 
more are needed to better estimate long-term outcomes. Further-
more, since individuals with severe ADHD may tend to decline 
participation in such studies, these RCTs may include only milder 
cases. Thus, the extent to which medications are effective in the 
longer term remains to be better elucidated.

ADHD with comorbidities

While limited evidence exists for adults, a larger literature in 
children shows that stimulant and non-stimulant agents are effec
tive in treating ADHD in individuals with autism spectrum disor
der, particularly in the context of higher intellectual functioning​201. 
Generally, lower-functioning autism spectrum disorder is linked to 
less ADHD improvement and more adverse effects with both non-
stimulants and stimulants compared to individuals with ADHD 
alone201.

There is a dearth of studies of medications in adults with ADHD 
and prominent anxiety. Controlled data for atomoxetine in adults 
with ADHD and social anxiety demonstrated robust improve-
ment in both conditions with tolerable adverse effects202, support-
ing findings in youth203. A multisite RCT comparing paroxetine  
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and amphetamine, each alone and in combination, with placebo 
showed that paroxetine alone improved anxiety symptoms, being 
ineffective for ADHD204. In contrast, amphetamine alone worked 
somewhat for anxiety and worked well for ADHD, both in mono
therapy and with paroxetine204. Reviews of stimulants in the con-
text of anxiety in youth with ADHD have reported generally benign 
outcomes205. However, limited evidence in adults remains mixed​
206,207.

Older data suggest that untreated mood symptoms result in 
lower ADHD response and more adverse events if using stimulants​
208. The aforementioned RCT comparing paroxetine and amphet-
amine indicated improvement in both depression and ADHD rat-
ings only when paroxetine was combined with amphetamine204. 
Other trials have shown that the addition of stimulants to serotonin 
reuptake inhibitors and the use of bupropion monotherapy are ef
fective in treating ADHD and depression209-211.

Regarding bipolar disorder, data suggest that mood stabilization 
is essential prior to medicating ADHD212. Though treatment data in 
adults are lacking, RCTs in youth have shown successful treatment 
of ADHD without manic activation when amphetamine or meth-
ylphenidate is given together with mood stabilizing agents213,214. 
These clinical trial data have been supported by larger registry 
studies demonstrating the destabilizing tendency of stimulants 
over 6 months in adults with bipolar disorder not receiving mood 
stabilizing agents, whereas there was no manic activation when 
stimulants were combined with mood stabilizers214.

Overall, there is a need for additional methodologically sound 
evidence to inform the treatment of ADHD comorbid with psychi
atric disorders.

ADHD and substance use disorders

At present the literature is limited regarding how to best treat in
dividuals with ADHD and a substance use disorder. Most studies 
that have focused on assessing the efficacy of medications for 
adult ADHD have either excluded or restricted those with past 
or current substance misuse. Given that most clinicians are more 
likely to feel comfortable using a non-stimulant in a patient with 
an active substance use, it is notable that there are so few trials as-
sessing these medications, and that the results are mixed.

Prescribing stimulants to patients with ADHD and a substance 
use disorder still remains controversial, due to the risk of misuse 
and/​or development of tolerance219. Extended-release formula-
tions – particularly lisdexamfetamine and osmotic-release oral 
system formulations of methylphenidate (OROS-MPH) – are con-
sidered preferential over immediate-release preparations, as they 
contribute significantly less to the development of drug abuse or 
dependence​220. A large Internet population survey221 confirmed 
that extended-release methylphenidate and amphetamine for-
mulations are less likely to be misused.

Safety concerns arise with prescribing of ADHD medication in 
the presence of ongoing substance use. In a meta-analysis evalu-
ating stimulants and non-stimulants for treatment of ADHD with 

substance use disorders, there were no statistically significant dif-
ferences in adverse events between those receiving active med-
ication and those receiving placebo222. Also, all-cause treatment 
discontinuation was not different between the two groups. While 
elevations of blood pressure and heart rate have been noted in  
some clinical trials at a greater rate than those on placebo, unto
ward effects can be minimized when patients are monitored close-
ly, and doses are adjusted or discontinued if necessary223,224.

At present, if a patient has both ADHD and a substance use dis-
order, it is prudent to require the engagement of the patient in a 
specific treatment for the latter condition, particularly if a stimulant 
is being considered. In addition to using extended-release stimu-
lant formulations, risk of misuse and diversion can be mitigated 
by limiting the number of pills provided, increasing the frequency 
of visits, monitoring for signs of misuse, discussing safe storage of 
medications, and obtaining urine toxicology if clinically indicated.

Naturalistic studies of medication effects

Significant questions remain regarding the representativeness 
of RCTs. Indeed, a recent study found that up to 70% of adults with 
ADHD from the Swedish registries would be ineligible for RCTs225. 
Moreover, RCTs provide limited evidence on serious and long-
term outcomes such as injury and suicidality. Pharmacoepide-
miology research is needed to collect better real-world evidence 
regarding the broader risks and benefits of ADHD medication.

Some pharmacoepidemiology studies have used a within-per
son design, comparing outcomes during medicated and unmed-
icated periods for the same individual. These studies found that, 
during periods on ADHD medication, patients had significantly 
fewer negative outcomes – such as unintentional injuries, motor 
vehicle accidents, substance use disorders, and criminal acts – and 
showed improvements in academic performance22.

Another pharmacoepidemiology study226 based on Swedish 
registries found that, among individuals diagnosed with ADHD, 
medication initiation was associated with significantly lower all-
cause mortality, particularly for deaths due to unnatural causes.

Side effects of ADHD medications and their management

A balanced consideration of the side effects of medications is 
warranted. On the one hand, overlooking side effects may expose 
the patient to unwanted risks. On the other, excessive concerns 
about side effects may prevent a patient from receiving a poten-
tially effective treatment, where side effects can be managed.

Table 4 presents a summary of the most significant adverse 
effects of ADHD medications, and of the recommendations for 
their management provided by the European ADHD Guidelines 
Group227. These recommendations were focused mainly on the 
use of ADHD medications in children. Although they can be ex-
trapolated to adults, there is a need for specific guidance in this 
population.
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NON-PHARMACOLOGICAL TREATMENTS

Psychosocial interventions

Among psychosocial interventions, current guidelines recog-
nize and recommend cognitive-behavioral therapy (CBT) in the 
treatment of adults with ADHD, either as a first-line approach in 
conjunction with medication, or as an alternative monotherapy 
when medication is not indicated for a particular patient59,228. 
However, CBT is not designed to treat the core symptoms of ADHD. 
Instead, its goal is to mitigate the impact of ADHD symptoms on 
the internal and external experiences of everyday life229. CBT for 
adults with ADHD involves a collaborative process between the cli-
nician and the patient that can be delivered in a group, individual, 
or asynchronous online setting230. Protocols generally include the 
identification of environmental modifications or lifestyle changes 
that can support ADHD symptom management​229,231,232.

With respect to the “B” in CBT (i.e., behavioral components), 
adults with ADHD work with clinicians to generate coping strate-
gies that mitigate ongoing impairments due to their ADHD symp-
toms (e.g., interpersonal challenges, work performance prob-
lems, difficulties managing finances, parenting). This may involve 
teaching executive functioning skills to support self-regulation 
(e.g., problem-solving, organization, time management) and 
planning supports to enhance preparation for everyday life situ-
ations.

With respect to the “C” in CBT (i.e., cognitive techniques), clini-
cians help clients identify and restructure maladaptive cognitions 
formed through years of negative feedback from others and sub-
sequent self-blame (e.g., “I can’t do anything right”, “No one will 

want to be my friend”, “I am inadequate”). These negative cogni-
tions are thought to undermine self-esteem, motivation and hope 
in individuals with ADHD229.

It is believed that by improving behavioral skills and thinking 
patterns related to oneself, the future and the world (i.e., the 
“cognitive triad”233), adults with ADHD will show greater self-
regulation, which may in turn lead to an abatement of symp-
tom severity234. However, the above-mentioned network meta-
analysis of treatments for adult ADHD21 showed that, in the short 
term (i.e., at time points close to 12 weeks), CBT was better than 
placebo only according to clinicians’ assessments, but not to self-
reported ratings of ADHD symptoms severity. Data from a very 
limited number of trials showed that, at about 52 weeks, CBT 
had supporting evidence of being more efficacious than placebo 
on self-reported ratings only. These discrepancies between rater 
assessments warrant further investigation. Furthermore, hetero-
geneity of ADHD symptom effects likely reflects high intervention 
heterogeneity with respect to content (emphasis on skills training 
vs. psychological change), dose/duration of care (brief vs. long-
term interventions), format (group vs. individual), and involve-
ment of family members235.

Third-wave CBTs – including mindfulness and dialectical be-
havior therapy (DBT) – have also been applied for the treatment 
of ADHD in adults236,237, although research evidence remains in 
its infancy230. In the above-mentioned network meta-analysis21, 
mindfulness therapy was more efficacious than placebo in the 
short term (about 12 weeks) on clinicians’ assessments but not 
self-ratings, and on self-report but not clinicians’ ratings at 26 
weeks.

Other psychosocial interventions widely marketed for adults 

Table 4  Adverse effects of  medications for attention-deficit/hyperactivity disorder (ADHD) and recommendations for their management

Decreased appetite;
height and weight gain 

deficit

•	 Measure height and weight every 6 months.
•	 If  weight loss is of  clinical concern: take medication either with or after food, rather than before meals; take additional meals  

or snacks early in the morning or late in the evening when stimulant effects have worn off; obtain dietary advice; consume  
high-calorie foods of  good nutritional value; take a planned break from treatment; or change medication.

Increased blood 
pressure/heart rate

•	 Do not offer routine blood tests or ECG unless there is a clinical indication.
•	 Measure heart rate and blood pressure after each dose change and every 6 months.
•	 If  there is sustained resting tachycardia (>120 beats per minute), arrhythmia, or systolic blood pressure >95th percentile (or a 

clinically significant increase) measured on two occasions, reduce the dose and refer to hypertension specialist or adult physician.
•	 If  there are sustained orthostatic hypotension or fainting episodes during treatment with guanfacine, reduce the dose or switch to 

another ADHD medication.

Sleep disturbance •	 Implement sleep hygiene.
•	 If  behavioral measures are insufficient and it is not convenient to stop medication, review the possible causes of  sleep problems: 

a) treat restless legs syndrome if  present; b) if  there is rebound effect with stimulants, add small doses of  short-acting stimulants 
in the evening; c) if  stimulant is the current treatment, consider reducing dose, alternative classes or formulations of  stimulants, 
or atomoxetine.

•	 Consider adding melatonin.

Tics •	 Monitor tics over a 3 months period before any decision regarding ADHD treatment.
•	 If  tics are stimulant-related, reduce the stimulant dose, or consider changing to atomoxetine or clonidine, or stopping medication, 

or add an antipsychotic.

Seizures •	 If  there are new seizures or worsening of  existing seizures, review ADHD medication and stop any medication that might be 
contributing to the seizures. Cautiously reintroduce ADHD medication if  it is unlikely to be the cause of  the seizures.

Psychotic or manic 
symptoms

•	 If  they occur with therapeutic doses of  ADHD medications, reduce the dose or discontinue the ADHD drug.
•	 Once the psychotic or manic symptoms resolve, consider a re-challenge with ADHD medications.
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with ADHD in certain countries (e.g., ADHD coaching) are yet 
to be tested by RCTs, signalling a critical need for high-quality re-
search on publicly available non-pharmacological interventions 
for ADHD in adults.

One practical issue in the application of psychosocial treat-
ments to adult ADHD is the challenge of retaining patients in con-
sistent clinical care. Across the lifespan, individuals with ADHD 
struggle to complete therapy homework assignments, demon-
strate variable participation in activities during sessions, experi-
ence difficulties following through on intentions, and may show 
low or fluctuating self-efficacy and motivation to change behav-
ior, which may lead to premature termination of treatment238. In 
children and adolescents, these challenges are often overcome by 
engaging parents as central participants in CBTs, often teaching 
them to reward youth engagement and participation. However, as 
adults with ADHD transition from a family-based to an individual 
care model, clinicians may struggle to cultivate client engagement.

To address engagement challenges, motivational interview-
ing techniques are increasingly being integrated into CBT models 
for adult ADHD239. These techniques may include exploring pa-
tients’ self-awareness of their personal values and priorities, pro-
moting personally meaningful therapy goals, and implementing 
a strength-based framework that bolsters self-efficacy240. Profes-
sionals may devote extra time in sessions to helping clients with 
ADHD develop specific and detailed implementation plans for 
intended actions, and use techniques such as advanced problem-
solving to identify and address barriers to follow-through prior to 
their appearance240.

Other non-pharmacological treatments

A recent pairwise meta-analysis241 included RCTs of cognitive 
training across the lifespan (36 trials, eight in adults). Benefits for 
adults with ADHD were found only on laboratory measures of 
working memory (moderate effect size). There was no evidence 
of significant effects on ADHD core symptoms. Another pairwise 
meta-analysis242, focusing on neurofeedback (38 RCTs, three 
in adults), could not find evidence of significant and clinically 
meaningful effects. While, to date, there is no support for the use 
of cognitive training and neurofeedback as treatment strategies 
for ADHD in adults, future studies may identify subgroups of pa-
tients who could benefit from these treatments.

SPECIAL GROUPS

Females

Until recently, ADHD in females has often been overlooked in 
clinical and research settings243, as the disorder has historically 
been considered a male dominant one. Prevalence rates of ADHD 
favour males 3:1 in childhood, but this difference decreases during 
adolescence, and the rate in adulthood is nearly equal244,245. The 
diagnosis in females is often delayed compared to males243,246,247, 

and females are more likely to be diagnosed later in life248.
The reasons for the less frequent and later diagnosis of ADHD 

in females remain unclear. Some studies hypothesize that this is 
due to the difference in phenotypic expression of the disorder. 
Indeed, females often present with predominantly inattentive 
symptoms and less overt disruptive behaviors102,249,250. There-
fore, male patients are more likely to be referred to clinical ser-
vices251. However, recent evidence challenges these “traditional” 
views252,253, suggesting that females with ADHD have comparable 
symptoms of hyperactivity to males. Nonetheless, other studies 
indicate that females must present with more severe symptoms 
with greater impairment compared to males to be referred for an 
ADHD assessment254.

Another area of consideration is the notion of compensatory 
and masking behaviors reported more in women. This area of re-
search is outlined in the autism literature, reporting that women, 
more often than men, utilize strategies to passively mask or hide 
their difficulties and actively compensate or adapt their behavior, 
particularly in social situations, which ultimately has detrimental 
long-term consequences255,256. There is limited evidence of this 
in adult ADHD257. Future research to explore the compensatory 
behaviors and masking techniques used by women with ADHD 
may improve diagnostic accuracy and help to reduce the harmful 
consequences of these strategies.

The prevalence of psychiatric comorbidities in females with 
ADHD has been reported to differ from males, with some studies 
showing that males are more likely to present with externalizing 
conditions (i.e., conduct disorders, substance misuse) and fe-
males having more internalizing comorbidities (i.e., anxiety and 
depression)102,243,258. This has been suggested to be a factor con-
tributing to the lower rates of referral and diagnosis of ADHD for 
females compared to males, with depression and anxiety being 
diagnosed prior to ADHD, the so-called “diagnostic overshadow-
ing”249,250. Self-harming behaviors, also more common in women 
with ADHD compared to males259, have also been hypothesized 
to overshadow and distract from an ADHD diagnosis in women.

The recommendations for treatment of ADHD are the same in 
females as in males. However, females with ADHD are less likely to 
receive treatment with medication compared to males (indepen-
dent of the severity of ADHD symptoms)260. A meta-analysis261 
confirmed this finding, but also showed that the difference in pre-
scription frequency between males and females was less evident 
in adults compared to children.

It is unclear if there are sex-specific pharmacokinetics of ADHD 
medications, and whether the frequency and type of adverse 
events differ between males and females. Hormonal level fluctu-
ations have been postulated to effect treatment response to stim-
ulant medication243,250. A case series in a small sample of adult 
females (N=9)262 reported a reduction in premenstrual worsening 
of depressive and ADHD symptoms when the current stimulant 
dose was increased. Currently clinical guidelines do not recom-
mend different doses or treatment regimes according to sex, but 
developments in this area of research may lead eventually to sex-
tailored treatments strategies.

Understanding the sex differences in adult ADHD is crucial 
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for improving timely diagnostic accuracy and clinical outcomes. 
There is a need for high-quality research including large numbers 
of female participants across different phases of life (from pre-
pubertal all the way to post-menopausal).

Elderly

Only recently emerging research has demonstrated the pres
ence of ADHD in adults over age 50263,264. In a systematic review 
and meta-analysis265, the estimated prevalence of ADHD in older 
adults was 2.18% when diagnosed through validated scales in com-
munity samples and 0.23% when relying on clinical diagnoses in 
electronic health records. The prevalence of treatment for ADHD 
was 0.09%.

Diagnosing ADHD in older adults with cognitive complaints is 
complex, due to the variety of alternative diagnoses that must be 
considered263, including traumatic brain injury, mild cognitive 
impairment, major depression, and cognitive symptoms due to 
medical illnesses or medications. Neuropsychological testing has 
been shown not to delineate ADHD from non-ADHD in this popu-
lation266.

Clinical features that can distinguish ADHD from other disor-
ders are chronicity vs. variability over time of symptoms/impair-
ments, age of onset (ADHD in childhood), temporal relationship 
to an event (traumatic brain injury, an infection, a new medica-
tion), and quality of cognitive symptoms (word finding/misspell-
ing found in mild cognitive impairment, but not ADHD). It should 
be taken into account that other causes of cognitive impairment 
may coexist with ADHD.

There is a paucity of research concerning use of ADHD medica-
tions in older adults. A study assessing vital parameters in subjects 
aged 55-84 years receiving lisdexamfetamine267 concluded that no 
trends in pulse and blood pressure were seen by age. However, in 
a minority of older adults, stimulant treatment may elevate blood 
pressure levels requiring clinical action. Older patients often have 
pre-existing somatic conditions and may be taking multiple med-
ications concurrently268. The decision to treat older adults with 
ADHD medications involves balancing the potential improve-
ment in quality of life, which is often substantial, against medical 
risks. Further research is clearly needed in this area.

ORGANIZATION OF SERVICES

Several studies have highlighted the lack of access to ADHD 
services as a significant issue in many countries269-271. In an ideal 
scenario, units specialized in the management of ADHD across 
the lifespan should serve as reference centers269,272. These units 
should provide a comprehensive assessment in complex cases and 
advanced treatment strategies in patients who do not respond to 
standard interventions. They should be coordinated with primary 
care physicians and community centers in order to ensure that all 
the aspects of patients’ care are addressed.

The involvement of primary care physicians in the manage-

ment of adult ADHD is essential272. Patients should have the op-
portunity of a follow-up of pharmacological treatment at the pri-
mary care level in coordination with their psychiatrist. Also, pri-
mary care physicians can improve the transition from community 
paediatricians to adult services. Another important role at this lev-
el of care is to screen for ADHD in patients with somatic conditions 
commonly associated with this disorder in adults, such as obesity, 
type 2 diabetes mellitus, migraine and epilepsy269. In general, it is 
necessary to improve training and education of primary care phy-
sicians on ADHD272.

At the community mental health level, it is crucial that profes-
sionals (including psychiatrists, psychologists, nurses, and social 
workers) have experience in the assessment and treatment of 
ADHD in adults269. The service portfolio of community centers 
should regularly include the diagnostic assessment and manage-
ment of adult ADHD and its psychiatric comorbidities, as well as 
the implementation of relevant psychological treatments272.

The involvement of community addiction centers when adult 
ADHD is comorbid with a substance use disorder or behavioral 
addiction is pivotal273. It is not uncommon that the diagnosis of 
ADHD during childhood is missed in patients with addictions. 
Screening for ADHD should be included in the standard assess
ment of all patients with addictions, also considering that undiag
nosed ADHD can impact negatively on the progression of the ad
dictive disorder.

The transition from child community mental health services to 
adult services is a frequent problem in the management of ADHD 
in adults274. Specific programs are needed to improve this transi-
tion, especially in patients with comorbid conditions such as au-
tism spectrum disorder, addictions or conduct disorders.

ADHD in adults can be a complex disorder, with multiple somat-
ic and psychiatric comorbidities. The management of patients fre-
quently requires the involvement of various specialists and health 
care levels. The coordination between professionals is essential to 
ensure continuity of care and avoid fragmentation272. Electronic 
health records are a very useful instrument to integrate services, 
share information among professionals, and optimize resources270.

Digital health tools are playing an increasingly important role 
in the management of adults with ADHD275. They can increase 
access to ADHD specialists by people who have difficulties to 
attend in-person appointments because they live in remote areas 
or do not have specialized centers in their town275.

There are several evidence-based guidelines with recommen-
dations for assessment, treatment and monitoring of ADHD in 
adults59,269. The implementation of these guidelines at the differ-
ent health care levels can improve the standard of care272. The care 
delivery in adults with ADHD needs to be person-centered, with 
consensus decision-making, to improve adherence to the man-
agement plan and ensure better outcomes276. The use of patient-
reported outcome and experience measures (PROMS and PREMS) 
can help to empower patients.

The collaboration between professionals and patient organiza-
tions can increase awareness of adult ADHD and improve quality 
of care. Patient education is an integral component of manage-
ment that can help improve the access to ADHD services276.



364� World Psychiatry 24:3 - October 2025

PERSPECTIVES FROM ASSOCIATIONS OF PEOPLE 
WITH LIVED EXPERIENCE

Representatives of the two largest European and US associa-
tions of people with lived experience – N. Hovén (President of 
ADHD Europe) and J. Didier (President of Children and Adults 
with ADHD, CHADD) – have contributed to this section. We re-
port verbatim their statements.

Diagnosis and access to treatment

“Access for adults to get in medical research is challenging. 
Adults come across a lot of understatements, even from profession-
als, if they have outwardly good functional capacity. That is, they 
have managed at work, are educated or their relationship matters 
are in order. Many times they are told that it can’t be ADHD. Even 
40-50-year-olds are told that they cannot get tested when they have 
survived without a diagnosis for so long. In all the discussion about 
overdiagnosis, it is forgotten that there is a great deal of underdi-
agnosis among adults. The experience of health care is that people 
want a diagnosis and, by applying correctly, seek it. Few people re-
ally want a diagnosis, but need it to get any support. The stigma is 
still associated with ADHD. Adults do not easily dare to talk about 
their diagnosis, for example. in the workplace, when they are afraid 
that attitudes towards them will change.”

“As someone diagnosed with ADHD later in life, I often think 
about how much easier things could have been if I had known 
sooner. Like many women, especially those who excel outwardly in 
academic or professional settings, my struggles with ADHD went 
unnoticed by others. My unseen challenges were masked by perfec-
tionism and an overwhelming drive to achieve. Teachers and peers 
praised my accomplishments, but my internal reality differed. I 
battled impulsivity, emotional dysregulation, and a constant sense 
of being ‘on the edge’ of chaos. When it finally came, my diagnosis 
provided clarity and validation, but only after years of self-doubt 
and self-criticism.”

“This is a familiar story among adults with ADHD, particularly 
those diagnosed later in life. Our strengths – creativity, resourceful-
ness, intelligence – often camouflage the challenges, leaving us to 
grapple with the condition in isolation. These experiences under-
score a broader issue: adults with ADHD are not just underserved – 
they are often invisible. Through my role as both a member of Chil-
dren and Adults with ADHD (CHADD) and President of CHADD’s 
Board of Directors, I’ve witnessed firsthand the profound gaps in 
awareness, diagnosis and treatment that adults with ADHD face 
and the transformative power of education, advocacy and support 
in addressing these needs.”

“For many adults with ADHD, the journey to diagnosis is long 
and frustrating. Outdated stereotypes about who has ADHD – 
young, male, struggling academically – continue to exclude those 
who don’t fit the mold. Women are often dismissed or misdiag-
nosed with anxiety or depression, while Black/Indigenous and low-
income individuals face systemic biases that further delay care.”

“I know what it’s like to live in that gap. For years, I was told 

that I was ‘too smart’ to have ADHD or that I needed to ‘try hard-
er’. These well-meaning but harmful statements left me feeling like 
my struggles were a personal failing rather than a neurological 
difference. It wasn’t until my diagnosis that I began to understand 
how ADHD shaped my life – and, more importantly, how to work 
with my brain rather than against it. This disconnect between how 
ADHD is perceived and how it manifests is one of the most signifi-
cant barriers adults face.”

Moving beyond medication: the need for  
comprehensive treatment

“Receiving an ADHD diagnosis is often framed as a solution, 
but for many, it’s just the beginning of a complex process. While 
medication can be life-changing, it is rarely sufficient on its own. 
ADHD impacts nearly every aspect of life, from managing time and 
emotions to navigating relationships and careers. Many adults find 
that medication alone doesn’t address their root challenges; so ad-
ditional tools and support – like executive function coaching, peer 
support groups, disability accommodations, and occupational ther
apy – are needed.”

“I’ve seen this firsthand, both personally and professionally. 
Cognitive behavioral therapy helped me reframe unhelpful thought 
patterns, while ADHD coaching and executive function skills train
ing gave me practical strategies to manage my day-to-day life. 
These tools transformed how I approached everything, from priori-
tizing tasks to managing emotional overwhelm.”

“Unfortunately, these helpful resources are not accessible to eve
ryone. Many clinicians are not trained in ADHD-specific thera-  
pies, and insurance coverage for coaching or skills training is incon
sistent at best. Even when these resources are available, individuals 
are often unaware of their existence. Few people diagnosed with 
ADHD receive education about how to create a comprehensive 
treatment plan, leaving them to navigate their condition with in-
complete support. Organizations like CHADD help adults access 
resources and programs designed to fill this gap, connecting in-
dividuals with evidence-based strategies, webinars, peer support 
groups, and tools to help them better understand the complexities 
of ADHD.”

The intersection of ADHD and substance use disorder

“One of the most critical yet under-addressed areas in ADHD 
care is the link with substance use disorder (SUD). Research shows 
that individuals with ADHD are significantly more likely to experi-
ence substance misuse, often to self-medicate for symptoms like im-
pulsivity, emotional dysregulation, or restlessness.”

“In my clinical work, I’ve seen how untreated ADHD can fuel 
cycles of addiction and relapse. Many individuals in recovery 
feel unsupported because traditional addiction programs rarely 
address the role ADHD plays in their behavior. Yet the research in-
dicates that treating both ADHD and addiction helps people stay 
safer and sober longer. This gap in care perpetuates frustration and 
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prevents meaningful progress.”
“ADHD rarely travels alone. In fact, as many as 80% of adults 

with ADHD have at least one coexisting psychiatric disorder. The 
clinical community needs to continue advocating for integrated 
care that addresses both ADHD and co-occurring conditions like 
SUD. Clinicians can reshape how these conditions are treated to-
gether by promoting research, training professionals, and sharing 
resources tailored to these unique challenges.”

Family-centered care: a missing link

“ADHD doesn’t just affect individuals – it impacts entire fami-
lies. When one person in a household is diagnosed, it often prompts 
a ripple effect of recognition and adjustment. Parents may realize 
they share similar traits, siblings may struggle to understand chang-
ing dynamics, and partners may face new challenges in communi-
cation and support.”

“Despite this, family-centered care is rarely prioritized. Few treat
ment models include resources for loved ones, even though under-
standing ADHD as a shared experience can dramatically improve 
relationships and outcomes. Families need education, tools, and 
emotional support to navigate the complexities of ADHD together. 
My younger brother and sister were diagnosed with ADHD decades 
before I was diagnosed. How might things have been different if our 
entire family had been assessed back then? By addressing the whole 
family’s needs, we can create environments where individuals with 
ADHD feel understood and supported at every stage.”

Addressing systemic inequities in ADHD care

“For adults in marginalized communities, the barriers to ADHD 
care are even higher. Black/Indigenous and low-income individu-
als are often underdiagnosed or misdiagnosed, while women fre-
quently have ADHD symptoms dismissed as stress or poor coping. 
These disparities perpetuate cycles of inequity, leaving many with-
out the diagnosis and support they need to live well. These systemic 
issues also extend to justice-involved populations, where ADHD is 
disproportionately represented but rarely acknowledged and/or 
treated. Providing proper diagnosis and treatment in correctional 
settings could improve individual outcomes and reduce recidivism 
rates. This is a critical area for advocacy and reform.”

CONCLUDING REMARKS

Nowadays, after a period of criticism, ADHD is generally accept
ed as a valid nosological entity in adulthood. However, several un
certain or controversial aspects remain in the symptomatology, clas
sification, epidemiology, comorbidity, etiology, pathophysiology,  
treatment, and service organization of the care for adults with AD
HD, which we have highlighted in this paper. Therefore, there is a 
need for additional research on adult ADHD.

Notably, as of January 2023, data from the US National Institutes  

of Health (NIH) Reporter indicated just under $5.5 million in active 
funding for adult ADHD research, compared to over $42 million 
for paediatric ADHD research277. Remarkably, the NIH Reporter 
pointed out that funding for depression research exceeds ADHD 
research by at least tenfold, despite the two conditions having only 
slightly different population prevalence rates277. This highlights a 
critical need to expand ADHD research to develop effective public 
health strategies for identifying and treating its diverse presenta-
tions, using both pharmacological and non-pharmacological in-
terventions.

Beyond the specific aspects that we discussed in each of the 
sections of this paper, there is an emerging potential change in 
ADHD conceptualization, under the influence of the neurodiver-
sity movement. Neurodiversity, which originated as a social justice 
movement (rather than a clinical initiative), was initially proposed 
in relation to autism in the late 1990s by J. Singer278, an Austra-
lian sociologist who identified as autistic herself. She introduced 
the term to describe the idea that neurological differences, such 
as autism, are part of natural human diversity rather than disor-
ders to be cured. This concept is currently being extended to other 
nosologic entities, such as ADHD. From this perspective, impair-
ments result not from intrinsic deficiencies but from a mismatch 
between the individual and a neurotypical environment. This mis-
match can exacerbate challenges and undervalue the strengths of 
neurodiverse individuals, fostering stigma, shame, and mental 
health issues.

The neurodiversity movement emphasizes equality and high-
lights the unique strengths that neurodiverse people can contrib-
ute, such as creativity in ADHD or attention to detail in autism. 
Advocates encourage shifting the research and clinical focus from 
“fixing deficits” to understanding how environments and soci-
etal attitudes create barriers. This approach promotes adapting 
workplaces, schools and social settings to better suit neurodiverse 
needs, reducing stigma and discrimination through public educa-
tion and policy changes.

Some authors in the field279 have highlighted that, while ex-
treme interpretations of neurodiversity that dismiss diagnosis 
and treatment should be avoided, integration of neurodiversity 
alongside traditional approaches should be explored. Combining 
interventions that address individual needs with societal efforts 
to accommodate diversity may offer a balanced path forward, en-
hancing both well-being and inclusion for neurodiverse individu-
als. We look forward to evidence-based and balanced discussions 
of these issues.

From a lived experience perspective, adults with ADHD need 
more than awareness – they need systems that actively support 
them. This means expanding access to affordable diagnosis and 
treatment, prioritizing family-centered care, and addressing co-
occurring conditions such as substance use disorders through in-
tegrated models. It also means challenging outdated stereotypes 
and ensuring that marginalized communities have equitable 
access to care. Organizations of people with lived experience of 
ADHD play a vital role in this vision, advocating for systemic and 
policy-related changes while also creating peer support spaces 
where individuals and families can connect, learn and grow.
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Ultimately, adults with ADHD require understanding, support, 
and the right tools to thrive. Continuing education, advocacy and  
collaboration are needed to create a world where adults with ADHD 
feel seen, supported and empowered.
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COMMENTARIES

ADHD in adults: despite evidence sufficient to guide diagnosis and 
treatment, many questions remain

Many readers will appreciate Cortese et al’s review of attention-
deficit/hyperactivity disorder (ADHD) in adulthood1. Consider-
able ground is covered, providing practical recommendations for 
health care professionals, such as using a provisional diagnosis 
when symptoms are present in only a single context, and how and 
when to make use of neuropsychological assessment. There is a 
thoughtful discussion of impairment and whether it should be 
based on general population performance benchmarks versus in-
dividual capacity. Representation of the views of people with lived 
experience of ADHD is noteworthy. Here I expand upon a few 
points that, in my opinion, require further discussion.

Concerning assessment, I would like to elaborate on the mea-
surement of impulsivity in ADHD. The authors correctly report 
that studies have shown decline in the symptoms of impulsivity-
hyperactivity in samples followed longitudinally. However, impul-
sivity is a complex, multifactorial construct2, that is poorly reflected 
in the three relevant DSM-5 symptoms. For example, the UPPS-P 
Impulsive Behavior Scale3 includes five domains of impulsivity, 
and most factors – in particular, negative and positive urgency, 
premeditation (lack of), and perseverance (lack of) – are elevated 
in individuals with ADHD4. Thus, including only three items in 
rating scales, even when adjusted for adults, might underestimate 
impulsivity in adults with ADHD. Future research and clinical care 
may address this possibility with expanded measurement.

On the topic of prevalence, individual and cultural differences 
in acceptance of mental health diagnosis and treatment approach-
es are important to consider. The lower prevalence of ADHD a-  
mongst minoritized groups (e.g., Black and Latine people in the 
US) is likely to be the result of reduced access to care. However, we 
should also consider that cultural (as well as spiritual and philo-
sophical) differences also drive personal constructions of men-
tal health5. It is important to recognize the myriad ways in which 
mental health is conceptualized across individuals and cultures as 
we expand diagnosis and treatment globally. Understanding the 
mental health trajectories of individuals with satisfying lives who 
otherwise would have met DSM-5 or ICD-11 diagnostic criteria for 
ADHD could be enlightening.

On a related note, clinicians routinely wrestle with determina
tion of impairment when diagnosing ADHD in the absence of 
serious consequences such as failing grades in university or em-
ployment performance warnings. Distress from failure to match 
performance with perceived capacity, such as inability to take on 
expanded responsibilities in personal and work life, are common 
and can lead one clinician to diagnose ADHD while another cli-
nician will disagree. This diagnostic challenge is also relevant for 
older people when it might be easy to dismiss ADHD as a cause 
of distress in the absence of employment. However, I recommend 
that we consider the diagnosis of depression as a comparator. In 
that case, we respect and assess personally experienced distress as  
a cause for recommending intervention – be it pharmacologic or not.  

This is also where collateral informant reports have value, and 
where skilled clinical interviewing can separate mild, situationally 
specific symptoms from chronic, truly impairing experiences.

Concerning neuropsychological testing, the authors clarify that 
it may be helpful for identifying an individual’s cognitive strengths 
and weaknesses and perhaps for ruling out other causes of appar
ent ADHD symptoms such as traumatic brain injury or emerging 
dementia. Neuropsychological testing is not recommended as use-
ful in ADHD diagnosis. Interestingly, neuropsychological test bat-
teries generally include, in addition to assessments of general intel-
lectual ability and achievement, tests of working memory, attention 
and executive function, all domains frequently impaired in adults 
with ADHD. When test performance is poor, resulting clinical rec-
ommendations may be similar to those provided by a therapist 
using cognitive-behavior therapy for ADHD to address the same 
deficits identified in clinical interview. An example is performing 
work in a low-distraction environment to improve sustained atten
tion6.

On the topic of ADHD course throughout life, more investiga-
tion is needed. A limited number of studies has shown that rela-
tively few individuals with ADHD have a stable remitting course, 
but longitudinal research with successive measurements has only 
reached into the fifth decade of life7. In the Multimodal Treatment 
Study of Children with ADHD, rigorous prospective examination 
from childhood reached to a mean age of 258. Research into older 
adulthood is critical to understand how ADHD intersects with the 
aging process cognitively and physically. In addition, taking life 
course fluctuations into account in studies of the neurobiology 
and genetics of ADHD is critical. Relying on single point-in-time 
assessments of ADHD risks missing important biologically de-
termined differences between individuals with different lifespan 
courses.

The authors refer to the extensive literature reporting the ad-
verse health outcomes associated with ADHD. Successful health 
self-management requires skills, planning, delay of gratification 
(resisting societally reinforced unhealthy food and drink consump
tion), and resources (e.g., access to healthy food). Therefore, it is 
not surprising that individuals with ADHD have poorer health 
outcomes, and simple provision of education is unlikely to drive 
improved outcomes. One key question for research is whether 
ADHD-related health risks are specific to this condition or reflect 
a process of physical health deterioration following mental health 
difficulties more broadly. Cortese et al touch on this latter possibil-
ity by noting the prevalence of co-occurring psychiatric conditions 
that may mediate the relation between ADHD and somatic condi-
tions (e.g., alcohol use disorder leading to liver disease).

Finally, on the topic of treatment of ADHD in adulthood, the 
authors provide a helpful review of the status of the literature. My 
hope is that readers will not stop at the first sentence identifying 
pharmacological treatment as the cornerstone of management of 
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adult ADHD. Certainly, efficacy of this treatment has been dem-
onstrated, and a balanced discussion of treatment options follows 
where readers will notice that, in addition to the demonstrated ef-
ficacy of medication, there are additional factors to consider when 
forecasting long-term treatment needs.

Now that we understand that ADHD is often a lifelong disorder, 
with variable expression, severity and impact, health care practi-
tioners must integrate this understanding into their discussions 
with patients proactively. Although helpful, medication does not 
cure ADHD. Troubling non-symptom aspects of ADHD are often 
not satisfactorily improved with medication and are likely to re-
quire periodic and/or sustained support with psychotherapy or 
other interventions throughout life, in accordance with individual 
need. In this respect, it is surprising that research on ADHD coach-
ing remains in its infancy.

In a population-based cohort study in the Netherlands, less 
than 20% of adults followed over 25 years were able to maintain 
healthy lifestyles across five critical behaviors (physical activity, 
body weight, smoking, sleep, and alcohol consumption)9. If main-
taining a healthy lifestyle is hard for the general population, it will 
be especially diffi cult for individuals with ADHD to follow recom-
mended behavioral changes. Successful long-term care may need 
to include supports such as case managers embedded within rou-
tine clinical care settings to help patients maintain motivation and 

access available resources.
We have amassed sufficient literature and clinical experience 

to know that ADHD in adulthood exists. We should now turn our 
attention to the many questions, such as understanding lifespan 
trajectories, to inform our next steps in research and clinical care.
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Accurate assessment of adult ADHD: a key to better outcomes?

Cortese et al1 provide a thoughtful overview of the scientific and 
clinical aspects of attention-deficit/hyperactivity disorder (ADHD) 
in adults. This is a field that has developed rapidly over the past few 
years, moving from the margins of most people’s perception and 
awareness into the limelight. While this increased recognition of 
and attention to the needs of adults with ADHD is welcome, it has 
brought with it some additional demands and challenges. This is 
highlighted by the tension between the debate, played out pub
licly in the media, about whether ADHD is being “overdiagnosed”, 
and the message that adults with ADHD are having great difficulty 
accessing adequate services2.

With reference to adult ADHD, it is more helpful to talk about 
missed diagnosis and misdiagnosis3. It is almost certainly the case 
that in many countries we are currently seeing a combination of 
the two. While there are still many adults with ADHD who do not 
receive a diagnosis or treatment, there are also people who do not 
meet the criteria for ADHD but have been given a diagnosis and 
are receiving treatment, most commonly with stimulant medica-
tion.

The most common route to this is a quick and poorly conducted 
assessment. By continuing to miss a diagnosis of ADHD, we are 
also missing the opportunity to facilitate access to the available ef
fective pharmacological and non-pharmacological treatment. But 
by diagnosing and treating people who do not meet criteria, we are 
changing the meaning of ADHD and moving beyond the evidence 
base. I understand the pressures on clinicians, particularly in pri-

vate practice, when asked to conduct an “ADHD assessment” by 
someone who for whatever reason and by whatever route has al-
ready identified strongly or perhaps “self-diagnosed”, but we must 
remain objective and assess properly.

Indeed, one of the most important issues facing clinicians work
ing in this area is to ensure that assessments are accurate and com-
prehensive. This does not seem to always be the case. There have 
been many recent reports of services popping up that are offering 
rapid access to “specialist ADHD assessments”, often over tele-
health and with a hefty price tag. Feedback from people who have 
been through such processes is that the assessment was short, of-
ten a single appointment of around 30 min, relied heavily on ques-
tionnaires rather than clinical interview, and did not include a de-
velopmental history, or a screen for other physical or mental health 
conditions, or the collection of collateral information from sources 
other than the person being assessed. A positive diagnosis is al-
most always made. While medication treatment is usually recom-
mended, this is not offered as part of the service. Instead, a referral 
is made to a primary care physician who is asked to start, titrate and 
monitor medication and outcomes.

If this is not good practice, how should we be working? I strongly  
advise that, as recommended in evidence-based guidelines, a struc-
tured clinical interview should always form the core of a clinical as-  
sessment4. As emphasized by Cortese et al, our work on screening 
questionnaires in children and young people highlighted prob-
lems with specificity, and are therefore associated with high rates 
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of false positives5. While we have not yet completed our review of 
screeners in adults, it is likely that we will find a similar result. Why 
are current approaches to screening so disappointing? One major 
factor is that they focus on symptoms and do not assess impair-
ment. Perhaps in the future we will be able to harness multistage 
screening and/or artificial intelligence to help with both screening 
and assessment, but this is not yet the case.

Another aspect of assessment that I would take a hard line on 
is the use of cognitive testing, including continuous performance 
tasks (CPTs) such as QbTest, to aid diagnosis. At the cognitive lev
el, ADHD is highly heterogeneous. While people with this condi-
tion have differences across a broad range of cognitive functions, 
there is no definitive ADHD cognitive profile6. No cognitive defi
cit is shared by everyone with ADHD, and no cognitive deficit is  
unique to ADHD. Just because one performs poorly on one or more  
task(s), including QbTest, that does not mean that he/she has 
ADHD. On the other hand, when someone does not show prob
lems with executive functioning or on a CPT, this does not rule 
out ADHD. Cognitive testing can help you understand a person’s 
strengths and weaknesses, but it does not aid with diagnosis7.

This also helps to answer another question posed by Cortese 
et al: whether executive functioning should be considered a core 
feature of ADHD. The answer depends on how one is defining this 
cognitive domain. Performance on neuropsychological tests of 
executive functioning as part of a formal assessment is clearly not 
decisive. Less than half of those with ADHD perform poorly. On 
the other hand, scoring highly on the Behavior Rating Inventory of 
Executive Function (BRIEF) is very common. However, it is impor-
tant to note that, while the BRIEF scores correlate very highly with 
ADHD symptom measures, their correlation with recognized tests 
of executive functioning is usually non-significant. I firmly believe 
that executive functioning difficulties should be listed among the 
associated features of ADHD rather than regarded as a core fea-
ture.

One area where we clearly need more evidence is for females 
with ADHD. As highlighted by Cortese et al, the male to female ra-
tio changes across development, with a preponderance of males 
in childhood but equality in adults. What is not clear is how and 
why this happens. Are more male children with ADHD remitting 
before adulthood? Are some females who are subsyndromal dur-

ing childhood developing full ADHD as they reach adulthood? Is 
it a combination of these, or is there another explanation?

A close examination of data from the most recent epidemiologi-
cal Australian survey of child and adolescent mental health is in-
triguing. For children aged 6 to 12 years, the prevalence of ADHD 
is 10.9% in males and 5.4% in females, a ratio of around 2:1. For 
adolescents aged 13 to 18 years, the prevalence in males is similar 
(9.8%), but the prevalence in females drops by around 50% to 2.7%, 
giving a male to female ratio of 3.6:18. This was a well-conducted 
population-based study. The assessment process, a structured 
research diagnostic interview, was similar across the age range. I 
believe that the results of this study pose serious questions about 
the validity and reliability of our clinical assessments for adoles-
cent females. It seems very unlikely that there is an increase in the 
gap between males and females during adolescence and then an 
equalling out in adulthood. Is this problem with assessment lim-
ited to adolescents, or does it continue into adulthood? I am not 
suggesting here that we should have different criteria for males 
and females, although perhaps this argument could be made. 
What I argue is that we need to be sure that we are accurately iden-
tifying symptoms in females and applying the same standards 
across sexes and throughout development.

There are, of course, many other areas relevant to adult ADHD 
in which we could improve our performance. However, if we can 
at least get the assessment process right and make sure that we are 
diagnosing the right people, this will be a very significant first step.

David Coghill
Departments of Paediatrics and Psychiatry, University of Melbourne, Melbourne, VIC, 
Australia

1.	 Cortese S, Bellgrove MA, Brikell I et al. World Psychiatry 2025;24:347-71.
2.	 Community Affairs References Committee. Assessment and support services 

for people with ADHD. Canberra: Commonwealth of Australia, 2023.
3.	 Gyngell C, Payne JM, Coghill D. Lancet Psychiatry 2023;10:658-60.
4.	 May T, Birch E, Chaves K et al. Aust N Z J Psychiatry 2023;57:1101-16.
5.	 Mulraney M, Arrondo G, Musullulu H et al. J Am Acad Child Adolesc Psychia-

try 2022;61:982-96.
6.	 Coghill DR, Seth S, Matthews K. Psychol Med 2014;44:1989-2001.
7.	 Coghill D. J Am Acad Child Adolesc Psychiatry 2021;60:1461-3.
8.	 Lawrence D, Hafekost J, Johnson SE et al. Aust N Z J Psychiatry 2016;50:876-

86.

DOI:10.1002/wps.21345

The emotional side of adult ADHD

In their scholarly paper on the knowns and unknowns of adult 
attention-deficit/hyperactivity disorder (ADHD), Cortese et al1 
address the multifaceted aspects of this prevalent, early-onset, and 
often life-spanning disorder, including the role of emotional dys-
regulation and psychiatric comorbidities.

Large scale meta-analyses, investigating a six- to seven-digit 
number of patients, clearly demonstrate that comorbidities include 
major depressive disorder (MDD)2 and bipolar disorder (BD)​3, 
with an odds ratio of 4.5 and 8.7, respectively2. These epidemiolo
gical data are corroborated by family-based studies on relatives of 

patients with ADHD, but also of patients with either MDD or BD. 
However, there is comparably little research on how mood disor-
ders are linked to ADHD – and even lesser data on how this comor-
bidity should be treated.

There is significant shared heritability between ADHD, MDD 
and BD4. However – even though there are multiple common ge-
netic risk variants, especially between ADHD and MDD, and Men-
delian randomization studies further argue that the genetic liability 
for ADHD is causally related to MDD – effect sizes are too small to 
account for the considerable comorbidity. So, what else might play 
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a role here?
First, almost every environmental risk factor for MDD is over-

represented in ADHD. Childhood adversity has been present in 
many cases. This includes disturbed parental bonding (which 
may be due to the child’s disruptive behaviors as well as to possi­
ble ADHD in a parent), repeated social rejection, being subjected 
to bullying and educational failure, as well as physical and emo­
tional trauma. Also later in life, people with ADHD are more prone 
to traumatic life events. Furthermore, lower socioeconomic status, 
unstable relationships, and a plethora of other negative life events 
all add up to increase the risk for later depression. Comorbidities 
such as obesity and substance use further contribute to MDD risk. 
Adult ADHD-MDD comorbidity is thus a prime example for the 
bio-psycho-social model of the pathogenesis of mental disorders, 
with genetic as well as environmental risk factors adding up to fi­
nally increase the risk above threshold.

There are only few studies on the phenotype of depression in 
the context of adult ADHD. ADHD-MDD seems to be associated 
with an earlier onset of depression, a higher disease burden (e.g., 
more hospitalizations and a higher number of episodes), increased 
suicidality, higher functional impairment, lower quality of life, and 
a higher risk for treatment-resistant depression (TRD). Notably, 
ADHD polygenic risk scores are associated with TRD. According to 
the BRIDGE-II-MIX study5, ADHD-MDD goes along with a higher 
number of (hypo)manic symptoms in MDD, a higher prevalence  
of mixed and atypical depression, a positive family history for (hy­
po)mania, and a history of manic switch upon antidepressant treat­
ment. Thus, the ADHD-MDD phenotype may look like bipolar de-  
pression. Therefore, when it comes to clinical assessment, this re­
quires diagnostic rigor and knowledge about the connections bet­
ween these disorders.

An up to 30-year follow-up study of MDD patients6 found the 
conversion risk of MDD to bipolar disorder to be 26%. However, 
when three or more subthreshold hypomanic symptoms were 
present at baseline, this proportion increased to more than 45%. 
As indicated above, ADHD-MDD with (hypo)manic symptoms is 
precisely the phenotype going along with a higher risk to conver­
sion into BD. Bringing these data together, a clinical trajectory from 
ADHD to ADHD-MDD with bipolar features, then converting into 
ADHD-BD, seems conceivable. This course of disease could actu­
ally be described in longitudinal studies on offspring of patients 
with BD, especially those who were lithium non-responders7. This 
adds to the concept of a more episodic, lithium-responsive sub­
type of BD, as opposed to a more chronic, lithium-non-responsive 
subtype, where chronicity might be due to underlying ADHD.

As pointed out by Cortese et al, emotional dysregulation – usual­
ly defined as the inability to adequately control emotions, resulting 
in frequent, prolonged and abnormally intense emotional states – 
goes along with childhood as well as adulthood ADHD. Whether, 
and how, emotional dysregulation is linked to full-blown mood ep­
isodes is, however, unknown. The currently ongoing DynAMoND 
study8, based on dense ecological momentary assessment sam­
pling of affect and arousal in ADHD and BD, will hopefully shed 
light on this issue.

The therapeutic implications of ADHD-MDD and ADHD-BD 

remain largely unknown, and somewhat rely on which disorder 
has been diagnosed first. Most clinical guidance suggests that, if 
MDD is diagnosed together with ADHD, it should be treated first 
and according to pertinent guidelines. Upon remission or at least 
response, the impairment of comorbid ADHD should be evalu­
ated and, if still relevant, ADHD should be treated using first-line 
medication, i.e. stimulants.

However, this sequence is not empirically grounded. It might 
well be that simultaneous treatment with antidepressant medi­
cation and stimulants increases remission rates, given that ADHD 
is a risk factor for TRD. Further, the summary of product char­
acteristics of stimulants usually conveys a warning, or contrain­
dication, regarding stimulant use when MDD is, or has been, pres­
ent. This warning is mostly theoretical in nature, and clinical ex­
perience suggests that stimulant use is safe in ADHD-MDD. How­
ever, randomized clinical trials are urgently needed to address 
this issue, given that about 1-2% of the overall adult population at 
least once in their lifetime suffer from ADHD-MDD. Recommen­
dations to preferentially use antidepressants with a dopaminergic 
or noradrenergic mechanism of action in ADHD-MDD rely on 
valid pharmaco-theoretic reasoning, yet they have no empirical 
underpinning. Again, such advice should be tested in controlled  
trials.

When it comes to ADHD-BD, there is the frequent concern that 
stimulant use in BD might trigger manic episodes. While this might 
indeed be the case in the absence of mood-stabilizing agents, it has 
been shown9 that a combination of mood stabilizers (e.g., lithium) 
and stimulants is safe with respect to switch risk. Thus, if ADHD 
causes impairment outside of mood episodes in ADHD-BD, it 
should be treated accordingly, which might also improve adher­
ence to mood-stabilizing therapy.

The role of psychotherapy and neurostimulation has not yet sys­
tematically assessed in either ADHD-MDD or ADHD-BD. Certain­
ly, psychoeducation is of high relevance in both conditions.

In conclusion, the connections between ADHD, emotional dys­
regulation, and mood disorders are manifold, and many important 
questions are still unanswered. More studies on these highly prev­
alent comorbidities are clearly needed to improve patients’ life. 
This requires clinicians and researchers to leave their “diagnostic 
silos” to fully appreciate the complexities of mental disorders.
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What are the long-term outcomes of ADHD treatment?

As outlined by Cortese et al1, there has been considerable prog-
ress in the understanding of the epidemiology, genetic risk, clinical 
features and management of adult attention-deficit/hyperactivity 
disorder (ADHD). However, as this condition is increasingly being 
recognized and treated in millions of children, adolescents and a-  
dults worldwide, the remaining knowledge gaps also become more  
apparent, and the need to address these gaps more urgent.

In my meetings with patients with ADHD and their relatives, 
patient organizations and health care professionals, certain ques-
tions and concerns keep coming up: How will my future look like? 
What are the consequences of having ADHD and, in particular, 
what is the long-term outcome of ADHD treatment?

Although many different interventions have been developed for 
ADHD, the most effective and by far the most studied treatment 
is that with stimulant drugs, such as amphetamines and methyl-
phenidate. Like many other important discoveries, the beneficial 
effects of stimulants can be traced back to accidental observations, 
including that Benzedrine (amphetamine sulfate) had a calming 
effect in children with behavioral disorders2. Since the systematic 
testing of stimulants in ADHD started in the 1960s3, it has been 
demonstrated that they provide immediate symptomatic relief of 
ADHD symptoms such as inattention, impulsivity and hyperactiv-
ity3.

Recent meta-analyses confirm that stimulants and atomoxe
tine have significant effects in reducing ADHD symptoms after 12 
weeks of treatment in children and adults4. However, as pointed 
out by Cortese et al, “at about 52 weeks, no medication has sup-
porting evidence of being more efficacious than placebo”. A con-
servative interpretation may be that initial treatment effects dis-
appear after one year of treatment. However, this conclusion is in-
consistent with clinical observations, naturalistic treatment studies 
and registry-based research. Several open-label extension studies 
have documented that the efficacy observed during the initial 
placebo-controlled phase was either maintained or improved dur-
ing follow-up periods of several years5.

As already noticed in the first clinical trials3, treatment response 
and side effects of stimulant therapy in ADHD are extremely vari-
able, and difficult to predict based on clinical observations. Most 
adolescents and adults discontinue their ADHD medications dur-
ing the first year of treatment6, but some adults with ADHD report 
sustained treatment effects for decades. Although it is unclear 
whether better treatment adherence/persistence contributes to 
more favorable long-term outcomes7, naturalistic studies suggest 
beneficial effects in multiple life domains.

Effect sizes based on aggregated data from thousands of indi-
viduals have limited value in clinical practice, where treatment de
cisions regarding prescription of ADHD medications to individual 
patients are mainly based on trial and error. An alternative could 
be to introduce a data-driven personalized approach. So far, there 
is limited evidence that stratification of ADHD patients into sub-
groups based on clinical features improves treatment efficacy or 
long-term outcomes. However, recent biomarker studies, in par-

ticular molecular genetic research, suggest that ADHD is a highly 
heterogenous condition, with multiple risk factors implicating dis-
tinct pathophysiological mechanisms and different clinical trajec-
tories. Future treatment studies should systematically explore how 
the wealth of genomic data collected from ADHD patients can be 
used for patient stratification and “genome guided” personalized 
interventions8.

Cortese et al argue that longer-lasting randomized controlled 
trials (RCTs) are needed to establish long-term effects, but also ac-
knowledge the practical, financial and ethical challenges associat-
ed with such trials. They mention the possibility of supplementing 
conventional RCTs with discontinuation-controlled trials. These 
latter trials in patients who already are on stable medication may 
be easier to conduct and probably better mirror clinical practice 
than conventional RCTs, as only a minority of adults treated with 
ADHD medications would be eligible for those RCTs9.

As all published RCTs have limited duration and cannot predict 
long-term (years or decades) treatment effects, such data will need 
to come from other study designs. “Real-world” registry studies 
have the advantages of large sample sizes (millions of individu-
als), less selected and more relevant study populations, potential-  
ly many years of observations, and the prospect of exploring mul
tiple outcomes and interactions. Moreover, prescription registry 
data can detect rare outcomes and complications, while RCTs are 
underpowered to catch them. Scandinavian prescription registry 
studies show that, during periods of stimulant medication, ADHD 
patients are less likely to be involved in criminal acts or accidents, 
or to experience severe psychiatric comorbidities. However, regis-
try studies also show that stimulant treatment is associated with 
an increased risk of cardiovascular diseases. More longitudinal 
data are needed to evaluate the long-term effects of stimulant use 
on other outcomes, such as quality of life and work participation. 
Although registry studies have limitations, including the inherent 
problem of proving causality, they will probably be – with triangu-
lation of evidence from different data sources – the major source of 
new insights into the long-term trajectory of ADHD and its treat
ment.

In addition to the urgent need to establish the long-term effi-
cacy and safety of ADHD treatments, this field is facing new and 
overarching challenges, including questions about societal con-
sequences of treating an increasing proportion of the population 
with psychoactive substances. ADHD symptoms and impairments 
are dimensionally distributed in the general population, without 
obvious borders between typical and “pathological” or “neurodi
vergent” behaviors. This is recognized in the DSM-5, that speci
fies different levels of severity within the categorical diagnosis of 
ADHD.

As suggested by Cortese et al, a provisional diagnosis of “un
specified ADHD” could be applied to people who do not fulfil the 
diagnostic criteria of impairment across multiple settings. This im
plies that more people would be diagnosed. Critics argue that in
creasing the number of people who receive a diagnosis of ADHD 
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(or any other condition) involves a “medicalization” and inevitably 
more (pharmacological) treatment. This is probably not correct. In 
all areas of medicine, diagnoses are used not only to select people 
for treatment, but also to avoid unnecessary treatment, for in-
stance if the condition is considered mild or transient, or if there 
are no proven treatments available. Thus, the application of more 
differentiated diagnoses of mild or “unspecified” ADHD could po-
tentially lead to fewer people being treated.

In summary, we need more data and new tools to explore many 
aspects of adult ADHD etiology, management and long-term out-
comes. This research agenda should be adapted to a new clinical 
reality marked by increasing rates of several psychiatric disorders. 
Society is rapidly changing; people at all ages are increasingly be-
ing exposed to massive amounts of potentially addictive and “neu-
rotoxic” electronic devices and social media. Although causality has  
not been formally proven, there seems to be a correlation between 
social media use and ADHD, anxiety and mental distress. It is im-

perative to explore how such new and emerging risk factors could 
add to and interact with established environmental and genetic 
risks.
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ADHD, substance use disorders and stimulant treatment: 
understanding the relationships

Adults with attention-deficit/hyperactivity disorder (ADHD) are 
at increased risk for substance use disorders, with rates 2-3 times 
higher than the general population. Several questions about this 
association immediately come to mind. What might be the basis 
for this increased risk? Are specific drugs of abuse associated with 
ADHD? Is there an association with past or current stimulant use? 
And how concerned should we be about stimulant misuse and/or 
abuse, which is increasingly prevalent1?

Substance abuse often begins in adolescence, and its onset is 
earlier in individuals with ADHD. Risk is particularly elevated when 
there is comorbidity, most specifically with conduct disorder. But 
increased risk for substance use disorders is not solely accounted 
for by comorbidity. ADHD, conduct disorders and substance use 
disorders all share high levels of impulsivity and sensation seeking. 
They also share genetic variants. Moreover, all three disorders are 
characterized by a hypodopaminergic state and associated low re-
ward responsiveness.

Drugs of abuse produce an increase in dopaminergic neuro
transmission. Psychostimulants have been a mainstay of ADHD 
treatment, and their beneficial effects are also attributed to en-
hanced dopaminergic activity. Several studies in animal models 
have found that early exposure to stimulants may produce sensiti
zation to later exposure2. Hence, the question of whether stimu-
lant treatment increases risk of substance use disorders has been 
raised.

A relatively large literature has examined this question. The 
most recent meta-analysis found no increased or decreased risk3. 
Longitudinal data from the Multimodal Treatment Study of ADHD 
also did not find increased risk; stimulant use went down dramati-
cally during adolescence, as substance use was increasing4. Most  
compelling are data from Swedish registries, which indicate a mark

ed decrease in substance abuse in association with stimulant treat-  
ment5. Longer duration of treatment was associated with lower rates  
of substance abuse. Thus, while it is possible that for selected indi-
viduals stimulant treatment could contribute to substance abuse, 
available data indicate that this is rare if it occurs. More likely is that 
a variety of biopsychosocial risk factors, such as impulsivity, reward 
sensitivity, and associated comorbid conditions (such as conduct, 
mood and personality disorders) contribute to risk of substance 
abuse, particularly in the context of psychosocial stressors.

Consistent with the above, several studies have shown benefi-
cial effects of ADHD treatment on rates of substance abuse. Early 
stimulant treatment is associated with lower cannabis use in ado-
lescents. Methylphenidate treatment is associated with decreased 
smoking risk and greater abstinence from nicotine. Atomoxetine 
treatment produced a greater reduction of heavy drinking in re-
cently abstinent adults with ADHD. Moreover, high-dose treatment 
with long-acting racemic amphetamine resulted in lower drug use 
in individuals with cocaine use disorder6. While these findings are 
encouraging, positive effects of treatment are best measured by re-
duction in use rather than abstinence, which remains elusive.

More concerning are the high rates of misuse, diversion and 
abuse of prescription stimulants. Before delving into this subject, 
some definitions are in order7. Misuse is intentional therapeutic 
use of a substance in an inappropriate way. Abuse is the intention
al non-therapeutic use of a drug to achieve a desirable psycholog
ical or physiological effect. Of note, misuse is much more common 
than abuse. Non-medical use is the use of a drug without a pre
scription or in a way other than prescribed, which includes both 
misuse and abuse. Finally, diversion is giving or selling the drug to 
another person.

Stimulant non-medical use is a particular problem among late 
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adolescents and young adults – the 18-25 year old group is most vul
nerable – and is particularly problematic in communal social set
tings. This phenomenon has been amply reported among US col
lege students, but the problem has also been documented in other 
countries. Rates of misuse are highest with immediate release stim-
ulant formulations, which have the fastest onset of effect and are the 
easiest to obtain. In the US, amphetamines are the most frequently 
misused stimulants1. Whether this is because they are more abus-
able or simply more available remains unknown.

The most common motivation for stimulant non-medical use 
is to improve academic performance1,7. Other motivations include 
self-medication of suspected ADHD, which is indeed more preva-
lent in stimulant misusers than non-misusing controls, weight re-
duction, and increasing energy or staying awake. More concerning 
is the desire for euphoria or to heighten the effects of alcohol. A 
minority of stimulant non-medical use is specifically to get “high”. 
This is sometimes achieved via insufflation or injecting the drug. 
Non-oral use is especially concerning, because it is associated with 
the highest rates of untoward medical consequences.

A variety of environmental and psychological factors are known 
to contribute to stimulant non-medical use, including lack of 
awareness by prescribers, the perception that stimulant misuse is 
common, and that it is harmless and morally acceptable. Methods 
to combat stimulant misuse build on knowledge regarding the 
types of medications most often misused and abused, and the psy
chosocial factors which either breed or enable this behavior.

Recommendations include using non-stimulants or long-acting 
stimulants8, restricting the prescription of immediate release stim-
ulants, limiting the number of pills in each dispensation and moni-
toring use, obtaining toxicology testing when indicated, counseling 
patients and families about potential medical and legal dangers of 
misuse and diversion, and conducting educational and preven-
tive intervention programs for prescribers and students – ideally 
addressing the psychosocial and perceptual risk factors described 
above.

Taking all of the above into consideration, how should we under
stand the complex relationships among ADHD, substance use and 
stimulant medication? And how should abuse of stimulant medi
cation be managed? In many countries, some or all of the prescrip
tion stimulants are classified as drugs of abuse, and their use is ei-
ther forbidden or severely restricted. Seen from one vantage point, 

this is certainly understandable. Abuse of prescription stimulants 
is a public health problem and efforts to curtail it are warranted. 
But, on the other hand, so is ADHD. This is the most prevalent child  
neuropsychiatric disorder worldwide. It is highly impairing for in
dividuals, families and society. It is associated with numerous be
haviors and clinical features that carry high morbidity and mortal
ity. It increases risk for other psychiatric disorders later in life – in
cluding substance abuse.

Most importantly, stimulant treatment does not in itself increase 
risk for substance abuse, and has been shown to be protective at 
the population level. In addition, stimulant treatment can partially 
mitigate the severity of substance abuse and can aid in treating se
lected individuals with the condition. Moreover, the large major-
ity of people do not abuse their stimulant medication, and people 
who abuse stimulants also abuse other drugs. Indeed, early stimu-
lant misuse likely indicates emerging substance use disorder9.

In summary, the relationship between ADHD and substance 
use disorder is complex. The two conditions frequently co-occur, 
complicating management. Stimulant treatment does not in itself 
cause substance use disorders, and can be used to advantage pro-
vided certain precautions are taken. Stimulant misuse is more like-
ly to be associated with substance use disorders1. Mitigation strat-
egies include prioritizing non-stimulant medications, and using 
long-acting formulations if stimulant treatment is needed. Moni-
toring for misuse, offering abuse prevention programs to high-risk 
populations, and combining psychosocial treatment with medica-
tion are also effective methods for decreasing risk.
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The efficacy of cognitive-behavioral therapy for adults with ADHD

Cognitive-behavioral therapy (CBT) for attention-deficit/hyper
activity disorder (ADHD) (henceforth referred to as CBT-ADHD)  
differs from traditional CBT, as the latter is most often practiced 
to treat disorders that primarily involve emotions such as anxiety 
and depression. Instead, the primary focus of CBT-ADHD is to tar-
get executive dysfunction, which has been shown to be a major 
predictor of functional impairment in school and in the workplace 
for children and adults with ADHD1.

CBT-ADHD aims to improve the executive functions of time 

management, organization, and planning. As such, it features spe-
cific strategies – both cognitive and behavioral – to facilitate time 
awareness, prioritizing, scheduling, tracking, and overcoming dis-
traction and procrastination2,3. These intervention programs also 
typically include components of traditional CBT with respect to 
identifying and restructuring negative automatic thoughts that 
generate anxiety and depression, which are prevalent among in-
dividuals with ADHD4 and contribute further to distress and im-
pairment.
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The UK and Australian ADHD guidelines recommend to utilize 
CBT as a first-line intervention, in conjunction with medication, 
for adults with ADHD. Although Cortese et al5 state that “CBT is 
not designed to treat the core symptoms of ADHD”, the DSM-5 
set of ADHD symptoms has been utilized as a primary outcome 
measure in virtually all the studies of the efficacy of CBT-ADHD, 
with significant positive findings. In fact, multiple core symptoms 
of ADHD overlap with executive dysfunctions and are addressed 
in the program. These include failure to complete tasks; difficulty 
with organization; avoidance of tasks requiring sustained mental 
effort; losing things; and forgetting things.

The earliest trials of CBT-ADHD in adults were published in 
2010, and included respectively 862 and 883 participants, who 
were randomly assigned to receive CBT-ADHD in either individ-
ual2 or group3 modality, or to receive an active control condition 
(“psychological placebo”) intended to control for the non-specific 
effects of treatment, principally social support. The control condi-
tion was either relaxation with educational support2 or a support 
group3. Targets and strategies, as well as the number of sessions 
(twelve) were otherwise quite similar in the two studies. Results 
in both studies were based on blinded, investigator-rated, well-
validated structured assessments of core ADHD symptoms, which, 
it should be noted, is the “gold standard” for outcomes of clinical 
trials, and has been determined to be more reliable and valid than 
self-report measures for this purpose. Results revealed moderate 
effect sizes of 0.52 and 0.58, respectively, favoring CBT-ADHD. The 
adult protocol was subsequently revised for the needs of college 
students with ADHD, with comparable positive results6.

A total of 17 randomized controlled trials completed by 2023, 
including the two studies above, were entered into a meta-analy
sis7, categorized with respect to whether the control condition was 
waitlist, treatment as usual (TAU), or an active control intervention. 
TAU typically involved some combination of medication manage-
ment and individual supportive follow-up visits. The active control 
condition was psychoeducation, support, or relaxation (as de-
scribed in one of the studies above2). Effect sizes for investigator-
rated core ADHD symptoms for waitlist, TAU, and active control 
were 1.03, 0.66 and 0.32, highlighting the importance of an active 
control to isolate the specific benefits of CBT over and above the 
generic effects of social support or psychoeducation.

Importantly, from a clinical perspective, a separate meta-anal
ysis found that CBT-ADHD added significantly to the benefits of  
stimulant therapy, thereby providing support for combination treat
ment8.

In a meta-analysis including 20 randomized controlled trials of 
CBT-ADHD, of which five had active controls and 12 were uncon-
trolled pre-test/post-test comparisons, CBT significantly improved 
symptoms of anxiety and depression, as well as quality of life and 
emotion dysregulation9. These changes were predicted by the re-
duction in ADHD symptoms, and thus may be an indirect effect of 
facilitating the individual’s performance and management of daily 
life functions.

As Cortese et al highlight, maintaining engagement is an obvi-
ous concern in treating individuals with attentional difficulties. In 

the CBT-ADHD programs for adults3 and college students6, en-
gagement is elicited and maintained by the use of multiple strate-
gies, including: a) initially highlighting the importance of attending 
all sessions, in that each participant is effectively serving as a “co-
therapist” for the others; b) highlighting that the number of home 
exercises has been shown to predict benefit from the program; c) 
conducting a round-table review of each participant’s experience 
with the home exercise at the start of each session; d) utilizing the 
Socratic method and facilitating discussion when new strategies 
are presented; e) reassuring participants that they should never 
skip a session because they have not completed the home exercise 
(“because any and all experience shared is helpful as ‘grist for the 
mill’”); f) reviewing the upcoming home exercise at the end of each 
session, with anticipatory trouble-shooting.

Feasibility was monitored in these studies via the completion 
rates of treatment, defined as having attended at least 9 of the 12 
group sessions, which were reported as 87% and 83% for the adult 
and college programs, respectively. Acceptability of treatment was 
assessed via participant-completed ratings of the “helpfulness” of 
each of the eleven strategies presented in the program on a 4-point 
scale: 0 (“not at all helpful”); 1 (“slightly helpful”); 2 (“moderately 
helpful”) and 3 (“very helpful”). Results revealed that, in the adult 
study, six of the eleven strategies were rated by more than half of 
the participants as either “moderately helpful” or “very helpful”. 
For college students, the corresponding figure was eight of the 
eleven strategies. There was notable overlap between the strate-
gies rated most helpful by the adults and college students.

There is a clear need for a definitive large-scale study in which 
CBT and medication, along with their respective placebo control 
conditions, are compared separately and together. Furthermore, 
there has been little investigation of the long-term maintenance of 
gains of CBT-ADHD, or of the potential utility of booster sessions. 
There would also be value in tailoring and testing CBT-ADHD for 
treatment of individuals with specific co-occurring symptoms, in-
cluding anxiety, depression, and substance use, and in assessing 
the relative benefits of individual and group modalities for these 
subgroups.

In conclusion, research to date provides strong support for the 
effi cacy of CBT-ADHD for clinical use both as a standalone treat
ment for ADHD, and as a beneficial adjunct to medication.
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Cut from the same cloth: neurobiological continuity between 
childhood and adult ADHD

The growing recognition of adult attention-deficit/hyperactiv-
ity disorder (ADHD) has been accompanied by discussions over 
the strength of its evidence base, that in turn feed into debates over  
the “reality” – the ontological status – of ADHD itself. Against this  
context, it is helpful to consider in detail the literature on the neuro
biological foundations of adult ADHD, expanding upon the points 
already raised by Cortese et al1 in their excellent paper. It is particu-
larly salient to ascertain the extent to which the neural features tied 
to childhood ADHD extend into adulthood among those who retain 
the diagnosis, and the genetic variants underpinning childhood 
ADHD overlap with those observed in adult ADHD.

To what extent are the neural differences seen in adult ADHD 
carried forward from childhood? This question is most directly an-
swered by combining clinical and neuroimaging observations ac-
quired in tandem from childhood into adulthood. There are only 
a handful of such studies, reflecting the challenges of longitudinal  
work conducted over decades, compounded by instability in the 
measurement of neural features arising from rapid advances in 
neuroimaging technologies.

One longitudinal in vivo structural magnetic resonance imaging 
(MRI) study, conducted over 20 years on the same magnetic reso-
nance scanner, found that young adults whose ADHD symptoms 
had persisted from childhood showed neural differences that also 
persisted in a relatively “fixed” manner from childhood2. These 
neuroanatomic features localized to the cognitive control and de-
fault mode networks, with changes to the thickness of the cortex in 
the posterior cingulate, right inferior parietal, and dorsolateral pre-
frontal regions. By contrast, those whose childhood ADHD symp-
toms largely resolved by adulthood showed an accompanying sig-
nificant convergence toward typical cortical dimensions, rectifying 
early anomalies.

A similar theme emerged in a longitudinal study of cerebellar 
anatomy, albeit over a much shorter adolescent time window. While  
some midline cerebellar regions (superior vermis) showed fixed 
differences, atypical features of the cerebellar hemispheres per-
sisted only among those who had persisting symptoms. Finally, 
a study spanning late childhood into early adolescence showed 
that persisting atypical microstructure of thalamic, striatal, and 
long association white matter tracts was found among those youth 
whose ADHD symptoms persisted3. In short, longitudinal neuro-
imaging studies point to subtle anatomic and white matter micro-
structural differences in children with ADHD that are often carried 
forward into adulthood if core symptoms persist.

Given the sparsity of longitudinal imaging data, other studies 
have focused on adults who have been followed clinically since 
childhood, thus enhancing diagnostic certainty, but who have had 
neuroimaging for the first time in adulthood. Such studies allow 
not only diagnostic comparisons but also contrasts of adults whose 
childhood ADHD has persisted against those whose childhood 
ADHD has remitted4. They find that those with adult ADHD (i.e., 

with the persistent form of ADHD) show atypical anatomic features,  
ranging from a thinner cortex and decreased thalamic grey matter 
density, to atypical microstructure of the white matter tracts within 
attention control (e.g., the inferior fronto-occipital fasciculus) and 
reward processing (e.g., the uncinate fasciculus) networks. Atypical 
features in adults with ADHD symptoms persisting from childhood  
are also found for the brain’s intrinsic functional architecture, map
ped by both resting state functional MRI and resting state magneto-  
encephalography, and for brain activity during ADHD-related cog-
nitive processes, such as response inhibition. It seems likely that 
these neural features, which resemble those reported in studies of 
childhood ADHD, are carried forward from childhood in tandem 
with symptom persistence, while they are not present in adults whose  
childhood ADHD has remitted.

Counter to this evidence for neural differences in adult ADHD, 
several meta-analytic studies report either minimal or no diagnos-
tic differences5. The meta-analytic null findings may stem from the 
reliance on mostly small, underpowered cross-sectional studies.  
Faced with the limitations of meta-analyses, some initiatives such 
as the ENIGMA consortium have taken a mega-analytic approach. 
This involves the use of individual-level imaging data acquired 
from multiple cohorts, which provides impressive sample sizes 
that can be analyzed using methods that account for “site of acqui-
sition” effects. Additionally, many mega-analytic studies process 
the “raw” imaging data on uniform pipelines and can thus employ 
consistent quality control standards. The use of individual-level 
data also allows individual-level confounds to be controlled, in-
cluding medication history and co-occurring conditions.

What do these mega-analytic studies find? Considering neuro-
anatomy, the ENIGMA consortium reported that ADHD diagnos-
tic differences are most marked in childhood, and present only at 
trend level, if at all, in adults, though the limited number of adults 
does not allow definitive conclusions6. Mega-analytic studies of 
brain’s functional architecture in children with ADHD find signifi-
cant but small differences in the connectivity between the default 
mode network and task-positive networks, and within the brain’s 
cortico-striatal information processing loops7. It will be fascinat-
ing to see if similar differences are present in forthcoming well-
powered mega-analyses of adult brain function.

Looking to the future, the neurobiological understanding of adult 
ADHD will be transformed by rapid technological advances, such as 
imaging at ultra-high field strengths (currently of 7 Tesla). Among 
its many advantages, high field strength imaging allows the precise 
quantification of key neurotransmitters, both inhibitory (such as 
GABA) and excitatory (such as glutamate). It is noteworthy that ear-
ly in vivo imaging studies suggest an altered balance between GABA 
and glutamate levels in ADHD, and this finding is complemented 
by genetic studies that also point to these neurotransmitters8.

Turning to genomics, there is a compelling case for an overlap 
between the genetic features underpinning childhood and adult 
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ADHD. The common genetic variants that explain part of the high  
heritability of adult ADHD are very similar to those found in child
hood ADHD, with a genetic correlation around 0.89. Indeed, poly-
genic scores, that reflect genome-wide measures of common vari-
ants tied to ADHD, are higher among those with ADHD that persists  
into adulthood compared to childhood-limited forms. Furthermore, 
longitudinal twin studies show that genetic factors account for most 
of the adolescent change in hyperactive-impulsive symptoms and 
around half of the change in inattention, with much more modest 
contributions from environmental factors. In short, the high heri-
tability of adult ADHD is partly explained by common genetic var-
iation that is shared with childhood ADHD. The next step will be to  
quantify the role of rarer forms of genetic variation, such as copy 
number variants and deleterious point mutations.

Due partly to collaborative efforts, brain-based and genomic 
models of adult ADHD are being rigorously tested. Several neural 
features robustly tied to childhood ADHD extend into adulthood 
when symptoms persist, and the genetic variants that underpin child-  
hood ADHD overlap considerably with those seen in adult ADHD. 

This neurobiological continuity provides an important evidence base  
to inform both scientific thinking and the public understanding of 
adult ADHD.
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New developments and potential future research directions in adult 
ADHD

The review produced by S. Cortese and nineteen other world-
wide renowned scientists1 provides a comprehensive update on 
the current position of our knowledge and understanding of at
tention-deficit/hyperactivity disorder (ADHD) in adults. The first 
conclusion is that, although a lot of progress has been made by re-  
search and in clinical practice, the science of adult ADHD lags be
hind compared to childhood ADHD and to other psychiatric dis
orders in adulthood. Key unmet needs according to individuals 
with lived experience may lead the way to better understanding 
and treatment of ADHD in adulthood. Here I highlight some new 
developments and potential future research directions.

Regarding the decision about whether impairment is severe 
enough in adults with mild symptoms, I would like to challenge 
the notion of “negligible impairment” in adults who suffer from 
low self-esteem, inner distress and self-blame. A recent paper com-
pared the endorsement of DSM-5 criteria for ADHD between gen-
ders, using the Diagnostic Interview for ADHD in Adults (DIVA-5) 
in 2,257 adults. Of the five potential domains of impairment, par
ticularly self-esteem issues were highly common (in 89% of wom-  
en and 81% of men)2. The high recognition of self-esteem problems  
in adults with ADHD may be interpreted as a plea to reconsider 
this impairment as important, having high impact in both genders.

Sleep loss is present in around 80% of both children and adults 
with ADHD, even before the start of any stimulant treatment. The 
most common comorbid sleep disorder is the circadian rhythm 
sleep-wake disorder, delayed sleep phase type, leading to chronic 
late and short sleep3. Melatonin onset in the evening has been 
shown to be 1.5 hrs delayed in adults with ADHD, which may point 
to a dysregulation of the circadian clock4. This understudied area 

needs more attention in ADHD.
Recently, an alarmingly high number of health conditions have 

been found to be more common in adults with ADHD, including 
obesity, diabetes type 1 and 2, cardiovascular diseases, dementia 
and Parkinson’s disease, migraine, asthma, allergies, irritable bow-
el syndrome and ulcerative colitis, arthritis, many autoimmune dis-  
orders, epilepsy, early menopause, and chronic obstructive pulmo-  
nary disease. It may be time to consider ADHD as a systemic dis
ease, including both mental and physical manifestations, and start 
rethinking from there. We know that ADHD is a heritable condi
tion, but what the 76 genes currently identified exactly do is still  
subject of investigation5. All these comorbidities may help to find 
the key(s) to more general factors involved in both mental and phys-  
ical diseases.

The high rate of autoimmune disorders and inflammatory dis-
eases with a strong genetic load may point in this direction. ADHD 
has been found to be associated with weak connective tissue, man-
ifesting in a variety of hypermobility syndromes, Ehlers-Danlos 
syndrome, musculoskeletal pain syndromes; inflammation of the 
gut resulting in food intolerance; as well as dysautonomia or ortho
static intolerance, resulting in dysregulation of blood pressure, 
dizziness, and palpitations6. Also, failure of the immune system to  
deal with infections such as COVID-19, resulting in long COVID, 
has been detected more often in children with ADHD. Other im
mune-related disorders have also been associated with ADHD, 
such as selective immunoglobulin A deficiency, and familial med
iterranean fever7.

In summary, if genetic susceptibility for ADHD is associated 
with weakness of connective tissue, failure of the immune system, 
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and low-grade inflammation related to obesity, chronic sleep loss 
and an unhealthy lifestyle, we may get a better understanding of 
the complex etiology of ADHD and its broad range of mental and 
physical manifestations.

Women have a share of 50% in the total prevalence of ADHD, 
but they have been remarkably understudied. Cortese et al correct­
ly state that we need high-quality research including large num­
bers of female participants across all the different phases of life. I 
would like to add that this research should focus on the specific 
female presentation of ADHD, the late recognition and underdi­
agnosis in girls and women, the interaction between neurotrans­
mitters such as dopamine and female hormones associated with 
increased premenstrual, postpartum and peri-menopausal mood 
and ADHD symptoms, the best treatment of ADHD in women, as 
well as the understudied comorbidity with hormonal, gynaeco­
logical and cardiovascular disorders8,9.

Regarding ADHD in the elderly, further research is clearly need­
ed, especially on differentiation from cognitive decline, which may 
not be so easy as it seems. A growing number of patients ask for 
help for their parent who is already living in a nursing home, when 
it may be really too late to disentangle ADHD symptoms from cog­
nitive decline and dementia. They may occur together, and studies 
have not sufficiently looked into differences and overlap using bio­
logical and neuropsychological measures. There are no random­
ized controlled trials using stimulants in older people, and clinical  
guidance on treatment of somatic comorbidities, such as hyper­
tension or cardiovascular diseases, when using stimulants is miss­
ing. It is therefore not surprising that elderly people living with 
ADHD get treatment only in 0.09% of cases. The number of these 

people is rapidly increasing, and the relevant questions to science 
are becoming more urgent.

People living with ADHD pointed out that there are important 
health care gaps due to “not being seen, not being recognized, not 
being diagnosed nor treated”. When they are treated, the available 
treatment often does not include family support and cognitive be­
havior therapy. At the same time, there is an enduring stigma from 
society towards people with a diagnosis of ADHD. This is even more 
true for women, people of color, other minorities, and people with 
low income, multiplying inequities. The elephant in the room here  
may be education, that is needed for health care professionals, 
society, schools and workplaces, in order to reduce stigma and in­
crease recognition and support for people living with ADHD.
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The rapid evolution of artificial intelligence (AI) chatbots in mental health care presents a fragmented landscape with variable clinical evidence and evalua-
tion rigor. This systematic review of 160 studies (2020-2024) classifies chatbot architectures – rule-based, machine learning-based, and large language model  
(LLM)-based – and proposes a three-tier evaluation framework: foundational bench testing (technical validation), pilot feasibility testing (user engage-
ment), and clinical efficacy testing (symptom reduction). While rule-based systems dominated until 2023, LLM-based chatbots surged to 45% of new studies  
in 2024. However, only 16% of LLM studies underwent clinical efficacy testing, with most (77%) still in early validation. Overall, only 47% of studies 
focused on clinical efficacy testing, exposing a critical gap in robust validation of therapeutic benefit. Discrepancies emerged between marketed claims 
(“AI-powered”) and actual AI architectures, with many interventions relying on simple rule-based scripts. LLM-based chatbots are increasingly studied for  
emotional support and psychoeducation, yet they pose unique ethical concerns, including incorrect responses, privacy risks, and unverified therapeutic ef-  
fects. Despite their generative capabilities, LLMs remain largely untested in high-stakes mental health contexts. This paper emphasizes the need for standard
ized evaluation and benchmarking aligned with medical AI certification to ensure safe, transparent and ethical deployment. The proposed framework en-  
ables clearer distinctions between technical novelty and clinical efficacy, offering clinicians, researchers and regulators ordered steps to guide future standards  
and benchmarks. To ensure that AI chatbots enhance mental health care, future research must prioritize rigorous clinical efficacy trials, transparent archi
tecture reporting, and evaluations that reflect real-world impact rather than the well-known potential.

Key words: Artificial intelligence, chatbots, rule-based systems, machine learning, large language models, foundational bench testing, pilot 
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Mental disorders remain a major contributor to the global bur-
den of disease. An estimated 970 million individuals live with men-
tal health or substance use disorders worldwide, with depression 
and anxiety among the leading causes of disability-adjusted life 
years lost1,2.

Despite the increasing recognition of mental health as a critical 
component of public health, care systems remain underfunded 
and overwhelmed3, with fewer than five mental health profession-
als available per 100,000 people globally4. This unmet need is more 
pronounced in low- and middle-income countries, where more  
than 75% of individuals with mental health conditions fail to receive  
treatment5. The need for scalable, accessible solutions has driven 
interest in digital interventions, particularly conversational agents 
or chatbots, as potential tools to support mental health care by way 
of screening, psychoeducation, and therapy augmentation6.

While the rapid growth of artificial intelligence (AI)-driven 
chatbots offers new possibilities for mental health applications, 
their potential remains unclear. Many clinicians, policy makers 
and researchers are uncertain about whether these tools are appro
priate for clinical deployment. Much of this uncertainty arises from 
the heterogeneous nature of chatbot technologies, which range 
from basic rule-based systems to advanced large language mod
els (LLMs). While rule-based chatbots rely on pre-programmed 
scripts or decision trees, LLMs leverage deep neural networks 
trained on vast datasets to produce more versatile, human-like 
conversational capabilities.

The conflation of these technologies has led to several chal-
lenges. While most health care chatbots remain rule-based, com-
panies often continue to market them as “AI” or even “LLM-driven”. 
This creates misconceptions about their sophistication and reliabil
ity, as these systems differ substantially in their capabilities and lim
itations. Additionally, exaggerated claims about LLMs, such as their 
ability to pass professional exams or display empathy surpassing  
that of human clinicians, have blurred the distinction between ex
perimental results and real-world applicability7,8. For instance, pass
ing a written test or simulating empathetic dialogue in controlled 
conditions does not necessarily equate to making accurate clinical 
diagnoses or supporting patients in complex and dynamic clinical 
scenarios.

The current state of the AI chatbot literature reflects these chal-
lenges. Meta-analyses and reviews often conflate simple feasibility 
testing results with more complex clinically focused research. In 
this paper, we applied a staged approach to translational research 
and clinical development that mirrors the progression from basic 
science/preclinical research to early phase human testing (phase 
1 or 2 clinical trials) to clinical efficacy testing (phase 3 clinical tri-
als). This scheme organizes chatbot studies into three tiers: foun-
dational bench testing for technical feasibility, pilot feasibility test-
ing for assessment of usability and acceptability in humans, and 
clinical efficacy testing. These categories reflect increasing levels 
of clinical applicability, providing a structured approach to un-
derstanding the field’s progress. This approach contextualizes the 
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current discussion around AI certification with a staged structure9, 
and provides a useful scaffold for understanding prior studies and 
developing future work.

The evolution of AI chatbots reflects decades of advancements 
in computational approaches to human language, which we cat-
egorize into three paradigms: rule-based systems, non-LLM ma-
chine learning models, and LLM-based systems. This tripartite 
framework is designed to clarify distinctions between these para-
digms, particularly as the term “AI” has historically encompassed 
a wide range of technologies, from early deterministic systems to 
modern probabilistic models.

Rule-based systems were the earliest form of conversational 
AI. ELIZA, developed in the 1960s, exemplified these systems by 
simulating a Rogerian psychotherapist through simple pattern-
matching and substitution rules10. Currently popular mental health 
chatbots, such as Woebot, have been primarily rule-based systems, 
underscoring the enduring effectiveness of this approach11. Most 
chatbots continue to be employed in narrowly defined tasks, such 
as structured screening tools or symptom checkers12, where deter-
ministic outputs remain sufficient. However, their inability to adapt 
to novel inputs or provide personalized responses has constrained 
their utility where dynamic and context-sensitive interactions are 
critical13. Despite limitations, rule-based systems laid the ground-
work for subsequent innovations by demonstrating the feasibility 
of automated dialogue.

The transition from rule-based systems to machine learning in
troduced greater adaptability and probabilistic reasoning into 
chatbot designs. Machine learning refers to algorithms that iden-
tify patterns in data, enabling models to generalize beyond explicit 
rules and make predictions based on statistical likelihoods14,15. 
Non-LLM machine learning-based chatbots marked a pivotal shift 
by moving beyond scripted interactions. These systems incorpo-
rated natural language processing techniques, such as sentiment 
analysis and intent recognition, to infer user emotions and tailor 
responses to context16. For example, conversational agents such as 
Wysa employ a combination of machine learning algorithms and 
rule-based scripts to deliver cognitive-behavioral therapy (CBT) 
interventions, demonstrating efficacy in reducing symptoms of 
depression and anxiety in pilot studies17,18.

While non-LLM machine learning models expanded the scope 
of chatbot applications, they faced inherent challenges. Their per-
formance often depends on domain-specific training data, which 
limits generalizability across diverse conversational scenarios. Ad-
ditionally, these systems struggle with generating coherent and 
human-like language, as they were typically designed to classify or 
process inputs rather than produce contextually appropriate out-
puts.

LLMs represent a paradigm shift in AI chatbots, driven by their 
ability to generate human-like language with fluency and contex-
tual awareness. Built on Transformer architectures, LLMs such 
as OpenAI’s GPT series and Meta’s Llama models leverage self-
attention mechanisms to understand relationships between words 
and concepts across extensive text passages19,20. This architecture 
enables LLMs to maintain coherence within complex, multi-turn 
dialogues in ways that previous approaches could not achieve21. 

Unlike earlier machine learning-based systems that primarily fo-
cused on classification or limited response selection, LLMs are 
fundamentally generative in nature – they create novel text rather 
than selecting from predefined responses.

LLMs’ advanced linguistic capabilities have sparked explosive 
interest in their mental health applications22, offering the potential 
to enhance psychoeducation, triage, and supportive interactions. 
However, the transformative potential of LLMs is accompanied by 
significant challenges. Their reliance on vast, uncurated datasets 
introduces risks such as bias, misinformation, and the generation 
of fabricated or harmful content23. In psychiatry, where the con-
sequences of errors can be severe, these limitations raise ethical 
concerns about reliability and safety.

METHODS

We classified chatbots into three systems:

•	 Rule-based systems. These rely on deterministic scripts (e.g., 
rule-based conversation systems, simple decision trees), with no 
data-driven learning. They are ideal for structured, low-risk tasks 
(e.g., symptom checklists) where predictability ensures safety. 
However, their rigidity limits their utility in dynamic therapeutic 
contexts.

•	 Machine learning-based systems. These include traditional ma-  
chine learning (e.g., support vector machine, SVM) and non-​
generative deep learning (e.g., recurrent neural networks, RNN; 
long short-term memory, LSTM; and bidirectional encoder rep-
resentations from transformers, BERT). While RNN/LSTM and 
traditional machine learning differ technically (e.g., sequential 
vs. static data processing), both lack natural language fluency.  
Grouping these under “machine learning-based systems” re- 
flects their shared limitation in mental health: adaptability with
out generative capacity.

•	 LLM-based systems. These leverage generative models trained 
on vast text corpora to produce human-like dialogue. This cat-
egory includes multimodal models that can process images, 
audio or other modalities in addition to text, as long as they 
maintain the core LLM architecture for language generation.

We used a tiered framework that categorizes studies by their 
evaluation rigor, akin to the translational pipeline from technical 
validation to real-world clinical impact:

•	 T1. Foundational bench testing. This focuses on technical vali-
dation in controlled settings (e.g., scripted scenarios, expert 
assessments) to ensure that chatbots meet baseline functional 
and safety standards. For mental health, this stage is critical to 
verify adherence to clinical guidelines (e.g., suicide risk proto-
cols) before human interaction.

•	 T2. Pilot feasibility testing. This assesses usability and accept-
ability with human participants (e.g., patients, clinicians) over 
short-term interactions. While it provides insights into engage-
ment, it often overlooks sustained therapeutic outcomes – a 
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gap particularly problematic in mental health, where longitu-
dinal efficacy is paramount.

•	 T3. Clinical efficacy testing. This measures clinically meaning-
ful outcomes (e.g., symptom reduction via validated rating 
scales) over extended periods. It is essential for mental health 
chatbots, as transient usability gains (T2) do not necessarily 
equate to therapeutic benefit.

This framework ensures that mental health interventions un-
dergo rigorous validation before clinical deployment. A chatbot 
that performs well in scripted tests (T1) may still fail in real-world 
empathy or crisis management, while short-term usability (T2) 
does not guarantee long-term adherence or relapse prevention. By 
stratifying evidence into three tiers, the classification enables cli-
nicians and regulators to distinguish technically functional tools 
from those with proven clinical impact23.

We systematically reviewed mental health chatbot studies pub-
lished from January 1, 2020 to January 1, 2025 across PubMed, 
APA PsycNet, Scopus and Web of Science, following PRISMA 
2020 guidelines24. Search strings were adapted from prior scoping 
reviews and optimized for lexical coverage (see supplementary 
information). Additional records were identified through manual 
searches of Google Scholar and major AI conference proceedings.

To ensure relevance, only studies evaluating chatbots within a 
mental health care context were included. Papers focused on psy-
cholinguistics, psychosocial demographics, or predictive models 

without conversational interfaces were excluded. Only full, peer-
reviewed papers written in English were considered. Reviews,  
meta-​analyses and retracted papers were excluded. Eligible studies 
were required to include an actual evaluation of chatbot perfor-
mance, excluding protocol descriptions.

The screening and annotation process was a collaborative effort 
involving the entire research team. Each study was randomly as
signed to at least two reviewers, who independently evaluated its 
eligibility based on predefined inclusion criteria. Any disagree-
ments between reviewers were resolved through group discus-
sions to ensure consistency.

Figure 1 presents the PRISMA flow diagram illustrating the study 
selection process. A total of 1,727 records were identified through 
database and manual searches, including 620 from PubMed, 18 
from APA PsycNet, 419 from Scopus, 480 from Web of Science, 131  
from Google Scholar, and 59 from major AI conferences. After 
removing 790 duplicates, 937 unique records were screened. Of 
these, 734 studies were excluded based on title and abstract screen-
ing, due to irrelevance or failure to meet the inclusion criteria. Fol-
lowing this, 203 reports were sought for full-text retrieval, but four 
could not be retrieved. The remaining 199 full-text reports were as-
sessed for eligibility, leading to the exclusion of eight studies that 
lacked chatbot evaluation, 21 that were duplicates published under 
different titles, and ten whose models did not meet our definition 
of LLMs. Ultimately, 160 studies met the inclusion criteria and were 
included in the systematic review25-184.

Figure 1  PRISMA flow diagram of study selection process. LLMs – large language models
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To ensure consistency and depth in data extraction, senior team 
members (YH and JT) implemented a structured annotation pro-
tocol (see supplementary information), formalized through team 
training. Key elements included chatbot architecture, evaluation 
methodology, target conditions, functional purpose, and outcome 
measures. Each study was also annotated with type-specific infor-
mation based on its evaluation tier (T1, T2 or T3), capturing evalu-
ator characteristics, usage duration, and relevant clinical instru-
ments. Missing or non-applicable data were systematically flagged 
to support transparent synthesis.

To analyze the 160 annotated studies, we implemented a struc-
tured multi-step methodology to transform raw annotations into 
standardized themes. In cases where studies were classified into 
multiple categories, each classification was weighted proportion-
ally (e.g., a study targeting both depression and anxiety would be 
counted twice, each with weighting 0.5). Reported subtotals and 
percentages were rounded to the nearest whole number, which 
may result in apparent summation discrepancies. Computational 
tools supported initial categorization, with all results refined and 
validated by domain experts to ensure fidelity and interpretability 
(see also supplementary information).

RESULTS

Evolution of chatbot architectures

Research interest in mental health chatbots increased substan-
tially over the review period, with the annual number of studies 
quadrupling from 14 in 2020 to 56 in 2024. Coinciding with this 
growth, the underlying chatbot architectures underwent a signifi-
cant transformation (see Figure 2).

Initial research in 2020 (n=14)25-38 focused exclusively on 
rule-based systems (100%). The landscape diversified from 2021 
(n=28)39-66, with the emergence of machine learning-based (21%) 
and the first LLM-based studies (11%), although rule-based sys-
tems remained dominant (68%). Machine learning-based ap-
proaches peaked in 2022 (40% of 25 studies67-91), before stabilizing 
as a smaller component (14% in 2024).

LLM-based architectures, after comprising 16% of studies in 
2022 and 19% in 2023 (n=37)92-128, surged to represent 45% of 
studies in 2024 (n=56)129-184. This rapid rise made LLMs the most 
frequently studied architecture in 2024, surpassing rule-based 
systems (41%), despite the absolute number of rule-based studies 
remaining relatively consistent in 2023-2024. This trend indicates 
a decisive shift towards investigating advanced generative models 
within the field.

Distribution by evaluation methodology and architecture

Research effort across the evaluation stages was primarily fo-
cused on clinical efficacy testing (n=75), followed by pilot feasibility 
testing (n=72), and foundational bench testing (n=13) (see Figure 3).

Chatbot architecture distribution varied markedly across these 

evaluation stages. Foundational bench testing was dominated by 
LLM-based systems, which accounted for over two-thirds (77%) of  
studies at this stage, with smaller contributions from machine learn
ing-based (15%) and rule-based (8%) systems. Rule-based archi
tectures predominated in later stages, accounting for over half of 
both pilot feasibility studies (58%) and clinical efficacy trials (65%). 
The proportion of LLM-based studies decreased substantially in 
these stages, accounting for only 24% of pilot feasibility studies and 
16% of clinical efficacy studies. Machine learning-based systems 
remained a minority across all stages, ranging from 15% in founda-
tional bench testing to 19% in clinical efficacy testing.

This stark contrast between stages indicates that, while LLMs 
are the primary focus of early technical validation, rule-based sys-
tems remain the principal architecture undergoing human testing 
and clinical evaluation.

Target conditions, functional purpose, and outcome 
measures of chatbot studies

Analysis of the studies’ target conditions, functional purpose, 
and outcome measures revealed distinct patterns in the applica-
tion and evaluation of different chatbot architectures (see Figure 4).

Examining target conditions, research most frequently address
ed general mental well-being (n=51), depression (n=50), and anxi-
ety (n=41). Rule-based systems were the predominant architecture 
for studies targeting depression (58%) and anxiety (62%), com-
pared to LLM (20-25%) and machine learning-based (13-23%) sys-
tems. LLM-based systems showed higher relative representation in 
studies targeting general mental well-being (28%), compared with 
rule-based (49%) and machine learning-based (22%) approaches.

Methodologically, studies of general mental well-being were 
largely in pilot feasibility testing (66%), with fewer in clinical effi-
cacy testing (27%) or foundational bench testing (7%). By contrast, 
both depression and anxiety interventions had mostly advanced 

Figure 2  Evolution of chatbot architectures studied from 2020 to 2024. 
Percentages indicate the proportion of studies utilizing each architec-
ture type within a given year. The number above each bar indicates the 
total number of studies for that year. ML – machine learning, LLM – 
large language model.
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to clinical efficacy trials (57% and 58%, respectively), with smaller 
proportions in pilot feasibility (38% for depression; 33% for anxi-
ety) and foundational testing (6-8%).

Studies were grouped into five functional purposes, including  
emotional support (n=46), therapeutic interventions (n=42), edu
cation and skills training (n=27), assessment and monitoring (n=  
21), and general and other functions (n=24). In every category, rule-  
based systems dominated, ranging from 48% in emotional sup-  
port to 83% in general and other functions. LLM-based approaches 
were most represented in emotional support (30%) and assessment 
and monitoring (29%), while machine learning-based systems 
peaked at 27% for therapeutic interventions and dipped as low as 
4% for general and other functions.

Evaluation methodology varied notably by functional purpose.  
Pilot feasibility testing was the most common method for assess
ment and monitoring (78%), emotional support (53%), and edu-
cation and skills training (49%). By contrast, clinical efficacy test-
ing led in therapeutic interventions (65%), and general and other 
functions (71%), with education and skills (43%) and emotional 
support (34%) also seeing substantial clinical work. Foundational 
bench testing remained minimal, accounting for 7-13% of studies 
in four categories and 0% for general and other studies.

The choice of chatbot architecture and evaluation stage was asso-
ciated with the outcome measures prioritized. Studies measuring 
clinical outcomes (n=99) predominantly employed rule-based 
(59%) or machine learning-based (18%) systems, with fewer using 
LLM-based approaches (23%). These clinical outcome studies 
were most often evaluated via clinical efficacy testing (65%), fol-
lowed by pilot feasibility (31%) and foundational bench testing 

(4%).
User experience evaluations (n=46) similarly favored rule-based 

(64%) and machine learning-based (19%) architectures over LLM-
based approaches (17%), and were overwhelmingly conducted as 
pilot feasibility studies (78%), with smaller proportions in clinical 
efficacy (17%) and foundational testing (5%). In contrast, techni-
cal performance studies (n=15) were dominated by LLM-based 
systems (54%), with rule-based and machine learning-based ap-
proaches at 31% and 15% respectively, and were primarily assessed 
at the foundational bench (45%) and pilot feasibility (37%) stages, 
with only 18% reaching clinical efficacy testing.

Characteristics of evaluation stages

The nature of evaluations conducted on mental health chatbots  
evolved significantly across the research pipeline, particularly con
cerning the types of participants involved (see Figure 5).

Foundational bench testing (n=13) primarily involved evalu-
ations conducted with clinicians (62%) or represented technical 
assessments where participant type was “not applicable” (38%). 
Transitioning to the pilot feasibility testing (n=72), evaluation ef
forts focused predominantly on general users (78%) to assess us-
ability and acceptability, alongside a substantial inclusion of pa-
tients (19%) for initial target population testing. The clinical effica-
cy testing (n=75) presented a more varied participant profile, char-
acterized by the engagement of clinicians as evaluators (19%) and 
continued recruitment of general users (25%). Notably, explicitly 
identified patient participants were less frequently involved (5%) 
in this final stage compared to pilot studies, while a large propor-
tion of these efficacy trials reported participant type as “not appli-
cable” (37%) or “not specified” (13%), potentially reflecting diverse 
study designs or reporting practices.

During the pilot feasibility phase (n=72), study durations ranged  
from under one hour to two years (see Figure 6). Under one hour 
applied to eight studies, between one hour and one day to eighteen 
studies, and between one day and one week to sixteen studies. Ten 
studies did not report a duration. Rule-based architectures ap-
peared in half to two-thirds of studies across every duration band. 
LLM-based systems featured in 20% to 33% of studies, with a 31% 
share in the one-day to one-week group. Machine learning-based 
approaches ranged from 0% in the not-applicable category up to 
25% in the one-to-four-week interval. These results show that, al-
though rule-based chatbots dominate pilot feasibility testing, LLM 
and machine learning systems have also been trialed across the 
full spectrum of study lengths.

Terminology discrepancies: the meaning of “AI”

Beyond the core findings related to chatbot architectures and 
evaluation stages, the terminology used to describe these tech-
nologies in study titles also warranted examination (see Figure 7).

Analysis revealed ambiguity in the use of the term “AI”. Of the 
160 included studies, a small proportion (n=21, 13%) explicitly 

Figure 3  Distribution of studies by evaluation methodology and chat-
bot architecture. Percentages indicate the proportion of chatbot archi-
tectures within each evaluation methodology category. Subtotals and 
percentages are rounded to the nearest whole number, which may 
result in apparent summation discrepancies. ML – machine learning, 
LLM – large language model.
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used the term “AI” in their titles; the vast majority (n=139, 87%) 
did not. Among the 21 studies that did use the “AI” label, the ma-
jority (57%) employed advanced LLM-based systems. A further 
19% utilized machine learning-based approaches. Notably, how-
ever, the “AI” label was also applied in nearly one-quarter (24%) of 

these cases to studies utilizing rule-based architectures. As rule-
based systems operate on predefined scripts without the adap-
tive learning capabilities characteristic of contemporary machine 
learning and LLM systems, their inclusion under the general “AI” 
descriptor contributes to terminological ambiguity and potential 
misrepresentation of chatbot sophistication within the field.

DISCUSSION

The rapid adoption of generative LLMs (e.g., GPT-4) reflects 
broader AI trends, but introduces unique risks in mental health 
contexts185. The complexity of mental health conditions, the sub-
jective nature of diagnosis, and the need for contextual under-
standing further complicate AI integration186-188. While early rule-
based systems such as Woebot prioritized safety through scripted 
dialogues, LLMs such as Replika now risk generating unvalidated 
advice due to their reliance on uncurated datasets189. This tension 
between innovation and safety, reflected in a December 2024 com
plaint by the American Psychological Association to the US Feder-
al Trade Commission accusing a generative AI chatbot of harming 
children190, underscores the need for structured validation frame-
works and research to fill the gaps identified in our results.

A persistent challenge in the field is the misalignment between 
the marketed rhetoric of “AI-driven” systems and their underlying 
technical realities. Platforms such as Woebot and Replika market 
themselves as “AI-driven”, yet the term “AI” remains ambiguously 
defined and is often employed without clear specification of the 

Figure 5  Evaluation participant types across study methodologies. 
Percentages indicate the distribution of participant types within each 
methodology. Subtotals and percentages are rounded to the nearest 
whole number, which may result in apparent summation discrepancies.

Figure 4  Distribution of chatbot studies by target condition, functional purpose, and outcome measure. Within each subcategory, the left bar 
indicates the percentage distribution of chatbot architectures used, and the right bar shows the percentage distribution of evaluation method-
ologies employed. Subtotals and percentages are rounded to the nearest whole number, which may result in apparent summation discrepan-
cies. ML – machine learning, LLM – large language model.
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underlying model architecture191.
Early iterations of “AI” chatbots predominantly operated through 

scripted, rule-based interactions with only rudimentary machine 
learning enhancements. These rule-based tools, emblematic of the 
good old-fashioned artificial intelligence (GOFAI) paradigm, have 
been critiqued for their limited adaptability and depth, standing 
in sharp contrast to modern data-driven, connectionist approach-
es192. As both technological capabilities and stakeholder expecta-
tions evolve, clinicians and patients now increasingly expect AI to 
represent more sophisticated, dynamic and autonomous connec-

tionist systems, such as LLMs, capable of generating contextually 
rich, free-form dialogue193.

This evolving expectation creates confusion, as legacy systems 
continue to be marketed under the same broad AI umbrella, mak-
ing it difficult to distinguish between LLM-driven innovations and 
older rule-based or hybrid approaches. To address this, our classi-
fication system offers a structured way to categorize mental health 
chatbots based on architecture and function, distinguishing rule-
based systems that operate through deterministic scripts, ma-
chine learning-based systems that enhance adaptability through 
data-driven models, and LLM-based systems that generate free-
form, contextually rich dialogue. This architectural classification is 
critical, as it allows clinicians, researchers and regulators to appro-
priately evaluate chatbot capabilities, ensuring that expectations 
align with actual functionalities rather than misleading claims.

With the increasing number of chatbot studies and the sharp rise 
in LLM-based chatbot research, the need for standardized evalua-
tion frameworks is more urgent than ever. While chatbots were 
once predominantly rule-based, requiring only basic assessments 
of functionality and engagement, the integration of machine learn-
ing- and LLM-based systems has generated complexity in evalu-
ation. Unlike rule-based chatbots, which can be tested through 
predefined workflows, LLM chatbots introduce elements of unpre-
dictability, requiring assessments beyond technical performance. 
Without a standardized nomenclature for evaluation, studies re-
port outcomes inconsistently, making it difficult to compare find-
ings across research. The introduction of a standardized three-tier 
evaluation continuum – foundational bench testing, pilot feasibility 
testing, and clinical efficacy testing – addresses this need by provid-
ing a clear progression of evidentiary rigor. It also fits well with re-
cent calls for graded regulation of LLM systems, with certification 
linked to the role of the chatbot and rigor of its real-world efficacy9.

Architectural analysis reveals that the focus and stage of evalu-
ation vary significantly depending on chatbot type. Rule-based 
systems, lending themselves to structured interactions such as 

Figure 6  Distribution of study durations for the various chatbot architectures in the 72 pilot feasibility studies. Percentages indicate the propor-
tion of chatbot architectures within each study duration category. Subtotals and percentages are rounded to the nearest whole number, which 
may result in apparent summation discrepancies. ML – machine learning, LLM – large language model.

Figure 7  Usage of “AI” in study titles versus actual chatbot architec-
tures. The left bar shows the proportion of all studies containing “AI” in  
the title. The right bar shows the percentage distribution of underly-
ing chatbot architectures for the subset of studies with “AI” in the title. 
AI – artificial intelligence, Rule – rule-based, ML – machine learning, 
LLM – large language model.
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symptom monitoring or delivering psychoeducational content, 
continue to be the most common architecture evaluated in clinical 
efficacy trials (65% of T3 studies). This likely reflects their longer 
history and suitability for interventions where predictability and 
safety are paramount. Machine learning-based chatbots, offering 
more adaptability than rule-based systems but lacking the genera-
tive fluency of LLMs, are represented modestly across all evalua-
tion tiers (15-19%). In stark contrast, LLM-based systems heavily 
dominate foundational bench testing (77% of T1 studies), indicat-
ing that current research primarily investigates their technical ca-
pabilities, such as conversational quality or adherence to specific 
prompts, often in simulated scenarios. Despite their potential for 
nuanced, high-context interactions relevant to applications such 
as assessment or emotional support, LLMs are infrequently evalu-
ated in T3 trials (16%). This suggests that, while LLMs are being ac-
tively explored for their technical promise, they have yet to under-
go widespread, rigorous testing for clinical benefit in high-stakes 
mental health contexts, leaving a critical gap in evidence.

A major challenge highlighted by the T1-T3 framework is the het-
erogeneity in the types of evidence generated across the evaluation 
pipeline, often tied to the predominant chatbot architecture at each 
stage. Foundational bench testing (T1), where LLM-based studies 
are most prevalent, typically yields evidence related to technical per-
formance – such as conversational coherence, linguistic accuracy, 
or safety in controlled tests. As studies progress to T2 pilot feasibility 
testing, the focus shifts towards usability, engagement, and user ac-
ceptance, evaluated across diverse groups including general users 
and patients. Rule-based studies are more common here (58%) than 
LLM-based studies (24%). Evidence of clinically meaningful impact, 
such as symptom reduction measured by validated scales over time, 
is primarily generated in T3 clinical efficacy testing, and rule-based 
systems are the main architecture assessed at this highest tier (65%).

The current concentration of LLM research in T1 and T2 stages 
means that these advanced models are often validated based on 
technical feasibility or short-term user experience metrics, rather 
than demonstrated therapeutic effectiveness. This disparity un-
derscores a crucial limitation: strong performance in T1 stage or 
positive user feedback in T2 stage does not necessarily translate 
to T3 clinical efficacy. Furthermore, while T2 studies often specify 
diverse participant groups, T3 evaluations show less consistency 
in reporting participant characteristics, sometimes hindering the 
assessment of real-world applicability and long-term impact.

Ethical, safety and regulatory concerns are becoming increasingly 
critical as chatbots move closer to clinical deployment. LLM-based 
systems introduce considerable risks, including potentially greater 
data privacy violations than rule-based or machine learning-driven 
systems, algorithmic bias, and the potential for “hallucinations” (i.e., 
false or misleading responses) that could lead to harmful advice. All 
this may be exacerbated by the richer and more in-depth conversa-
tional capabilities of LLMs, which could encourage users to disclose 
more sensitive information193. Unlike rule-based chatbots, which are 
constrained to predefined responses, LLMs rely on large, uncurated 
datasets, making them susceptible to misinformation. These risks 
are not hypothetical: real-world examples, such as Replika’s back-
lash for generating inappropriate responses194, illustrate the conse-

quences of insufficient safeguards in generative AI systems195. While 
rule-based chatbots mitigate some of these risks through structured 
outputs, they lack the adaptive empathy needed for sustained men-
tal health support. Machine learning-based systems occupy an in-
termediary position, balancing adaptability with limited generative 
capacity but often struggling with transparency and interpretability.

Addressing these risks requires regulatory bodies to establish 
clear certification pathways for LLM-driven chatbots, ensuring 
that innovations in generative AI are balanced with accountabil-
ity and user safety. However, given the widespread availability and 
increasing use of base models (e.g., GPT8, Gemini196, Claude197, 
Llama20, DeepSeek198) for mental health applications, this alone 
may not be sufficient. An urgent research avenue is to indepen-
dently establish the safety and clinical utility of these models, ide-
ally through rapid, automated and repeatable evaluations as their 
capabilities continue to evolve.

Moving forward, mental health chatbot research must priori
tize rigorous clinical efficacy trials for LLM-based systems, ensur
ing that chatbots progress beyond foundational and feasibility test-  
ing to real-world clinical validation. The development of standard-
ized clinical endpoints, transparency in chatbot architectures, and 
regulatory alignment with AI-driven mental health tools will be 
essential in bridging the gap between feasibility and efficacy. As 
chatbots continue to evolve, robust validation methodologies will 
be necessary to ensure that they serve as effective, ethical, and clini-
cally reliable tools for global mental health care.

CONCLUSIONS

Mental health chatbots have rapidly evolved from determinis-
tic rule-based systems to sophisticated LLMs, signalling a transfor-
mative shift in digital psychiatry. Despite this promising advance-
ment, our systematic analysis highlights a fragmented landscape 
with limited rigorous clinical validation, particularly concerning 
generative AI technologies. The proposed three-tier classification 
system clarifies evaluation rigor and reveals that most LLM-based 
interventions remain in early development phases.

Future research should prioritize rigorous clinical efficacy tri-
als, transparent reporting of chatbot architecture, and ethical eval
uations, to ensure that these technologies reliably enhance men
tal health care. Clinicians and policy makers must distinguish be-  
tween marketing claims and technical realities, advocating for evi
dence-based standards analogous to established medical AI cer
tification processes.
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Distressing somatic symptoms are common and disabling, but a lack of reliable classification of the underlying disorders has limited our understanding of  
the extent of their population burden. The new categories of bodily distress disorder (BDD) in the ICD-11 and somatic symptom disorder (SSD) in the DSM-5 
were designed to address the fundamental weaknesses of previous conceptualizations, but have important differences in their criteria specifications. Three 
new large-scale population surveys within the World Mental Health (WMH) Survey Initiative, conducted in socially and culturally diverse settings, pro-
vide the opportunity to address questions regarding population prevalence, mental and physical health correlates, and associations with role impairment 
of BDD and SSD. WMH surveys were carried out in representative household samples of adults in Hong Kong, the Philippines, and Qatar (combined 
N=18,105 respondents). Multivariable regression analysis examined associations of BDD and SSD with socio-demographic variables, comorbid DSM-5 
mental disorders, and chronic physical conditions. Role impairment was assessed by examining the mean number of health-related days out of role (DOR) 
in the 30 days before the interview, adjusting for socio-demographic variables and comorbidities. The point prevalence across the three settings was 2.0% 
for BDD, 3.5% for SSD, and 4.1% for either diagnosis. The point prevalence of BDD and especially of SSD was highest in Hong Kong, suggesting a role of 
cultural and social factors. Females were twice as likely as males to meet the criteria for either disorder. Prevalence increased with age. BDD and SSD were 
significantly associated with generalized anxiety, panic, post-traumatic stress, major depressive, and bipolar spectrum disorders, and associations were 
consistently stronger for BDD than SSD. More modest comorbidities were found with common chronic physical conditions (arthritis, asthma, diabetes 
mellitus, hypertension, and stomach or intestinal ulcer). BDD and SSD were both significantly associated with increased mean DOR after adjusting for 
comorbid mental disorders and chronic physical conditions, but the adjusted mean DOR was significantly higher in the BDD-only than in the SSD-only 
subsample (4.7 vs. 3.1, p<0.001). These findings attest to the high public health importance of BDD and SSD. Even though both are not highly prevalent in 
the community, their co-occurrence with common physical and mental disorders, and the fact that they are associated significantly with role impairment, 
provide strong reason for clinical attention.

Key words: Bodily distress disorder (BDD), somatic symptom disorder (SSD), World Mental Health Surveys, prevalence, psychiatric comorbid­
ities, chronic physical conditions, days out of role (DOR), culture
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Even though distressing and burdensome somatic symptoms 
are common1,2, their classification has been challenging3,4. For 
example, the category of “somatoform disorders” in both the ICD-
10 and DSM-IV was criticized for being either too restrictive or 
too broad, and for lacking reliability3,5,6. One major consequence 
of these perceived shortcomings has been that somatoform dis­
orders were excluded from most large-scale community epide­
miological surveys of mental disorders7. Researchers conducting 
studies in health care settings have tended to use other concep­
tualizations of somatic distress1,8. As a result, we lack robust in­
formation about the community prevalence of these disorders, 
even though there is general agreement that persons experiencing 
burdensome somatic concerns commonly require health service 
attention, and that quantifying the extent of the population bur­
den of these disorders would be important for policy planning 
purposes2.

In response to the problems with the previous classification of 
these disorders, their defining characteristics underwent extensive 
revision in the ICD-11 and DSM-54,9-11. Compared to ICD-10 and 

DSM-IV somatoform disorders, the bodily distress disorder (BDD) 
construct in the ICD-11 and the somatic symptom disorder (SSD) 
construct in the DSM-5 are substantially simplified, principally by 
subsuming several previous categories.

Broadly similar in their conceptualization, the two disorders are 
however not identical12. Both exclude the previous requirement 
that symptoms are “medically unexplained”, given the demon­
strated unreliability of this criterion5, and require the presence of 
specific psychological and cognitive-behavioral features accom­
panying the distressing symptoms, such as excessive preoccupa­
tion, and anxiety about health or symptoms13. In persons with an 
“established medical condition that may be causing or contribut­
ing to the symptoms”, the ICD-11 Clinical Descriptions and Diag­
nostic Requirements (CDDR)11 request, for a diagnosis of BDD, “a 
degree of attention related to the symptoms (that) is clearly exces­
sive in relation to the nature and severity of the medical condition”.

Both systems require that symptoms are persistent, but they 
differ in the specified duration: for BDD, it is “several months (e.g. 
three months or more)”, while it is “typically more than 6 months” 
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for SSD. For BDD, excessive attention to the symptoms can be dem­
onstrated by “repeated contacts with health care providers” and its  
persistence “despite appropriate clinical examination and inves­
tigations or appropriate reassurance by health care providers”. 
There is no requirement for clinical help-seeking for SSD.

The diagnosis of BDD also requires the presence of distress and 
“significant impairment in personal, family, social, educational, 
occupational or other important areas of functioning”. For SSD, the 
specification is for distress or “significant disruption of daily life”. 
Finally, while the diagnosis of BDD requires that “symptoms or the 
associated distress and preoccupation” are not better accounted 
for by another mental disorder, such as an anxiety or mood disor­
der, the diagnosis of SSD does not require such an exclusion.

A scoping review of studies that have examined the reliability, 
validity, and clinical utility of the SSD construct provides evidence 
for its considerable improvement over DSM-IV somatoform disor­
ders14, strengthened in particular by the inclusion of criteria spec­
ification of psychological symptoms5. We are aware of only one 
study reporting the performance of the BDD construct relative to 
ICD-10 somatoform disorders15, which was conducted in the con­
text of the development of the ICD-11, and indicated that the use 
of BDD criteria led to an improvement in clinicians’ diagnostic ac­
curacy, and in the clinical utility of the construct. The importance 
of exploring the epidemiological profiles of these new diagnostic 
constructs has been repeatedly highlighted16.

This paper presents data from the World Mental Health (WMH) 
Survey Initiative on the prevalence and correlates of BDD and SSD. 
Although WMH surveys have been conducted in close to 30 coun­
tries at different times over the past three decades17, BDD and SSD 
were only included in the three most recent surveys. These new 
surveys: a) provide data on the point prevalence of BDD and SSD 
in three culturally and socially diverse settings; b) allow exami­
nation of the associations of these disorders with other common 
mental disorders and chronic physical health conditions; and c) 
allow an exploration of the association of BDD and SSD with role 
impairment both in the presence and absence of comorbid men­
tal and chronic physical disorders.

METHODS

Samples

The WMH Survey Initiative is a coordinated series of communi­
ty epidemiologic surveys carried out in countries around the world 
using a consistent methodology in order to make cross-national 
comparisons of the prevalence and correlates of mental disor­
ders18-20. This report uses data from the three most recent WMH 
surveys, each based on a general population household survey of 
respondents aged 18 or older.

Two of these surveys were carried out in jurisdictions classified 
as high-income by the World Bank: a 2022-2024 regional house­
hold survey of residents in the Hong Kong Special Administrative 
Region (SAR) of the People’s Republic of China (N=3,053), and a 

2019-2022 national phone survey of citizens and Arab expatriates 
in Qatar (N=5,195). The third survey was carried out in 2021-2022 
with a national household sample of the Philippines, a country 
classified by the World Bank as middle-income (N=9,857).

In Hong Kong, households for the WMH survey were selected 
randomly from the FAMILY Cohort sample21 (which is representa­
tive of all 18 districts in Hong Kong and has sample sizes propor­
tionate to the population of each district) as well as from house­
holds in a supplemental sample of three new towns in the SAR22.

The Philippines survey was based on a national area probability 
sample of households selected specifically for the WMH survey. 
The sample was recruited independently in each of the 17 regions 
of the country, with the number of respondents in each region se­
lected to be proportional to population size23.

The Qatar survey was based on a stratified random sample of 
telephone numbers selected from a national list. This exception to 
the general WMH area household sampling scheme was dictated 
by the fact that the survey was initiated shortly before the onset of 
the COVID-19 pandemic, and then shut down as soon as the lock­
down order made it impossible to carry out in-person interviews. 
The survey was then re-designed for telephone administration, re-
initiated in the summer of 2020, and completed in January 202224.

In Hong Kong, participants were recruited using a stratified ran­
dom sampling method. In the Philippines, all eligible adult respon­
dents in each sampled household were interviewed, with a weight 
used to adjust for differential response rates by household member 
age and sex. In Qatar, a post-stratification calibration weight was 
used to adjust the overall distribution of the sample to match the 
census distribution of the population on socio-demographics. The 
weighted (by sample size) average response rate across the three 
surveys was 51.6% using the American Association for Public Opin­
ion Research RR1w definition25.

At all survey sites, the local ethics or institutional review com­
mittees reviewed and approved the protocol to ensure protection 
of human subjects, in line with appropriate international and local 
guidelines.

Measures

The Composite International Diagnostic Interview, version 5.0 
(CIDI 5.0)26 was administered by lay interviewers who had un­
dergone extensive standardized training and carried out a series 
of monitored practice interviews to confirm proficiency in admin­
istration. The interview was translated into local languages using 
a standardized translation, back-translation, and harmonization 
protocol27. Standardized remote quality control monitoring was 
performed using a field quality software linked to computerized 
interview schedules28. Supervisors also made follow-up assess­
ments with probability subsamples of respondents to repeat cer­
tain key questions as checks of interviewer accuracy.

The socio-demographic variables considered in this study in­
clude sex, age (18-24, 25-39, 40-54, 55+ years), education (cate­
gorized into four levels based on the country-specific education 
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system)29, marital status (categorized into three levels: married or 
cohabitating, previously married, and never married), family in­
come (coded into quartiles of high, high-middle, low-middle, and 
low, using a country-specific coding schema30), and employment 
status (employed, self-employed, retired, disabled, student, home­
maker, and other).

The assessment of SSD and BDD was limited to point preva­
lence at the time of interview. SSD and BDD were operationalized 
based on the definitions and criteria in DSM-5 and ICD-11 (see 
supplementary information). Even though the ICD-11 CDDR11 
specify that a diagnosis of BDD requires a determination that 
symptoms and their associated distress are not “better accounted 
for by another mental disorder”, this criterion was not operation­
alized, because of our interest in exploring the associations of 
SSD and BDD with common mental disorders31, and determin­
ing whether this criterion makes any meaningful difference to 
the conceptualization of these diagnostic constructs. Otherwise, 
the diagnostic algorithms were designed to capture the specific 
requirements of each of the constructs, with particular attention 
paid to their similarities and differences.

The presence of comorbid mental disorders was assessed by 
the CIDI 5.0. In this report, we focus on 12-month DSM-5 general­
ized anxiety disorder (GAD), panic disorder, post-traumatic stress 
disorder (PTSD), major depressive disorder, bipolar spectrum 
disorders (including bipolar I disorder, bipolar II disorder, and 
subthreshold bipolar disorder), and alcohol use disorder. DSM-5 
organic exclusion rules were not applied in making these diagno­
ses, and diagnostic hierarchy rules were not applied other than be­
tween major depressive disorder and bipolar spectrum disorders.

Respondents were asked whether they ever seriously thought 
about suicide and, if so, whether they ever made a suicide attempt. 
Respondents who reported these lifetime experiences were then 
asked whether each of them occurred at any time in the past 12 
months. Responses were coded yes/no without regard to frequen­
cy or intensity.

Chronic physical conditions were assessed by a standard check­
list. Checklists of this type have been shown to yield more com­
plete and accurate reports of disorder prevalence than estimates 
derived from responses to open-ended questions32,33, and to have 
moderate to good concordance with medical records34,35. In this re­
port, we explored the associations of BDD and SSD with common 
chronic physical conditions – arthritis, asthma, diabetes mellitus, 
hypertension, and stomach or intestinal ulcer – along with a sum­
mary measure of any other less common conditions.

Role impairment was assessed by a single item from the WMH 
Survey Initiative version of the WHO Disability Assessment Sched­
ule (WMH WHODAS-II)36 about days out of role (DOR) due to 
health problems. The question asked respondents how many days 
in the past 30 days they were “totally unable to work or carry out 
their usual daily activities” because of problems with either their 
physical health, mental health, or use of alcohol or drugs. Good 
concordance of these reports has been documented with pay­
roll records of employed people37,38 and prospective daily diary 
reports39.

Analysis methods

As noted above, weights were applied to adjust for differences 
in within-household probabilities of selection and to calibrate the 
data to match census population distributions on socio-demo­
graphic and geographic variables. The Taylor series linearization 
method implemented in SAS 9.440 was used to adjust standard 
errors for the effects of these weights as well as of geographic clus­
tering.

Cross-tabulations were used to estimate BDD and SSD point 
prevalence. We then applied univariable and multivariable re­
gression models for the associations of BDD and SSD with socio-
demographics, followed by parallel models controlling for socio-
demographics that examined associations of comorbid 12-month 
mental disorders and chronic physical conditions with BDD and 
SSD. Finally, we explored the joint associations of BDD and SSD  
with role impairment adjusting for jurisdiction, socio-demographics, 
comorbid mental disorders, and comorbid physical conditions.

The adjustments were based on the stable balancing weight 
method41. This adjusts for differences in the distributions of co­
variates (in our case, jurisdiction, socio-demographics and co­
morbidities) across categories of a primary variable (in our case, a 
four-category variable for BDD-only, SSD-only, both, and neither) 
by weighting individual observations in a way that minimizes co­
variance imbalance across categories of the primary variable while 
minimizing variance in weights. Our assumption in doing this was 
that BDD and SSD would be associated significantly with role im­
pairment, but that this association would become smaller once we 
adjusted for covariates. The other question was whether BDD and 
SSD would remain associated significantly with role impairment 
after this adjustment.

All regression models were applied using a logistic link function 
with robust standard error estimates in SAS 9.440. Regression co­
efficients for models in which BDD and SSD were dichotomous 
outcomes were exponentiated to create odds ratios (ORs). Coef­
ficients ±2 design-based standard errors were exponentiated to 
create design-based 95% confidence intervals (CIs). Significance 
of OR sets defining a single categorical variable was evaluated 
by Wald X2 tests based on design-corrected coefficient variance-
covariance matrices. The stable balancing weight adjustment was 
made using the R ‘sbw’ package42. Statistical significance was eval­
uated consistently using two-sided design-based 0.05-level tests.

RESULTS

Point prevalence

The point prevalence of BDD across the three settings was 2.0% 
(ranging from 1.2% in the Philippines to 3.5% in Hong Kong). The 
point prevalence of SSD was 3.5% (ranging from 2.4% in the Philip­
pines to 7.2% in Hong Kong). The point prevalence of either diagno­
sis was 4.1% (ranging from 2.8% in the Philippines to 8.0% in Hong 
Kong) (see Table 1).
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Point prevalence estimates for SSD were significantly higher 
than those for BDD in Hong Kong (X2=78.1, p<0.001) and the Phil­
ippines (X2=82.9, p<0.001), but not in Qatar (X2=0.1, p=0.73). How­
ever, the two diagnoses were highly correlated: OR=99.0 (95% CI: 
76.0-128.9) in the total sample (see Table 1).

Socio-demographic correlates

Respondent age was significantly and positively associated with 
odds of both BDD (X2=13.4, p=0.004) and SSD (X2=15.2, p=​0.002), 
as well as with meeting criteria for either (X2=17.0, p=0.001) or 
both (X2=14.0, p=0.003) diagnoses. The ORs for respondents in the 
youngest age category (ages 18-24) were in the range from 0.2 to 0.5 
relative to respondents in the oldest age category (ages 55+) (see 
Table 2).

Females had significantly higher point prevalence rates than 
males of either (X2=22.6, p<0.001) as well as both disorders (X2=​
13.1, p<0.001), with ORs ranging between 1.7 and 2.2. Respon­
dent education (X2=3.1 to 4.3, p=0.38 to 0.23), marital status (X2=​
0.9 to 2.9, p=0.63 to 0.24), and family income (X2=1.5 to 3.7, p=0.68 
to 0.29) were not associated significantly with either disorder (see 
Table 2).

Associations with employment status were significant (X2=22.3 
to 40.6, p=0.001 to <0.001), due to extremely high ORs for the retired 
(7.5 to 9.9) and less consistently elevated ORs for the disabled (1.2 
to 1.5) and for respondents in the residual category of “other” em­
ployment status (1.9 to 2.2), relative to the employed (see Table 2).

Comorbidity with mental disorders

The 12-month prevalence of anxiety and mood disorders was 
significantly associated with odds of both BDD and SSD in mul­
tivariable models, but with ORs consistently higher for BDD than 
SSD. Specifically, the ORs of the association with BDD and SSD 
were, respectively, 3.3 and 1.7 for GAD; 3.0 and 2.6 for panic dis­
order; 4.1 and 2.4 for PTSD; 7.8 and 4.4 for major depressive dis­

order; and 5.3 and 3.0 for bipolar spectrum disorders. Consistent 
with this observation, the ORs of these comorbid disorders with 
BDD-only (ORs: 2.4 to 9.2) were for the most part significantly 
larger than those with SSD-only (ORs: 1.5 to 3.3) (see Table 3).

Twelve-month suicide ideation was significantly associated 
with both BDD and SSD in multivariable models (OR=1.9, 95% CI: 
1.0-3.6, and OR=2.9, 95% CI: 1.9-4.3, respectively), but ORs did not 
differ significantly in predicting BDD-only versus SSD-only. Alco­
hol use disorder was not significantly associated with either BDD 
or SSD in multivariable models, despite substantively elevated 
ORs (OR=2.5, 95% CI: 0.7-9.0 for BDD; OR=2.1, 95% CI: 0.8-5.5 for 
SSD). Suicide attempt was also not significantly associated with ei­
ther BDD or SDD (see Table 3).

Comorbidity with chronic physical conditions

All the common chronic physical conditions considered here 
had elevated ORs in multivariable models predicting both BDD 
(ORs ranging from 1.4 to 3.5) and SSD (ORs ranging from 1.2 to 
3.3). About half the ORs were significant. There was no consistent 
evidence for the ORs predicting BDD-only differing significantly 
from those predicting SSD-only, although stomach or intestinal 
ulcer was more strongly associated with BDD-only than SSD-
only (OR: 4.0 vs. 1.5), whereas the reverse was true for asthma 
(OR: 0.6 vs. 2.0) (see Table 4).

Impairment

The mean DOR was significantly higher among respondents 
with BDD or SSD than those without in the total sample, both be­
fore weighting (5.5±12.4 vs. 1.4±5.0, X2=15,550.1, p<0.001) and af­
ter stable balancing weights were used to adjust for differences in 
covariance distributions (3.9±13.0 vs. 1.5±4.0, X2=3,229.6, p<​0.001) 
(see Table 5).

The same general pattern held in the subsample of respon­
dents who had none of the comorbid mental disorders or chronic 

Table 1  Point prevalence of  bodily distress disorder (BDD) and somatic symptom disorder (SSD)

Total Hong Kong Philippines Qatar

% (SE) % (SE) % (SE) % (SE)

BDD 2.0 (0.1) 3.5 (0.3) 1.2 (0.2) 3.3 (0.3)

SSD 3.5 (0.2) 7.2 (0.5) 2.4 (0.2) 3.2 (0.4)

Either 4.1 (0.2) 8.0 (0.5) 2.8 (0.2) 4.8 (0.4)

Both 1.4 (0.1) 2.7 (0.2) 0.9 (0.1) 1.7 (0.3)

BDD-only 0.6 (0.1) 0.8 (0.2) 0.3 (0.1) 1.6 (0.2)

SSD-only 2.1 (0.1) 4.5 (0.5) 1.6 (0.1) 1.5 (0.3)

X2 127.4* 78.1* 82.9* 0.1

OR (95% CI) 99.0** (76.0-128.9) 67.9** (42.0-110.0) 175.5** (112.8-273.1) 68.6** (40.4-116.5)

OR – odds ratio, SE – standard error, *significant difference between BDD and SSD at the 0.05 level, design-based X2 test, **significant OR between the two 
disorders at the 0.05 level, two-sided design-based test



World Psychiatry 24:3 - October 2025� 399

physical conditions considered here (1.9±5.0 vs. 1.0±3.8, X2=857.3, 
p<0.001), as well as in the subsamples of those with both comor­
bid mental disorders and chronic physical conditions (11.7±16.2 
vs. 4.0±7.7, X2=4,374.5, p<0.001), only comorbid mental disorders 

(7.4±13.3 vs. 3.5±9.8, X2=1,676.1, p<0.001), and only chronic physi­
cal conditions (4.7±9.7 vs. 1.7±5.7, X2=1,584.1, p<0.001) (see Ta­
ble 5).

Respondents in the BDD-only subsample had a significantly 

Table 2  Pooled multivariable associations of  socio-demographic variables with bodily distress disorder (BDD) and somatic symptom disorder 
(SSD)

BDD SSD Either Both BDD-only SSD-only

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Age

18-24 0.4 (0.2-0.9) 0.4 (0.2-0.7) 0.5 (0.3-0.8) 0.2 (0.1-0.6) 1.4 (0.4-4.2) 0.6 (0.3-1.2)

25-39 0.5 (0.3-0.7) 0.6 (0.4-0.8) 0.6 (0.4-0.8) 0.4 (0.3-0.7) 0.8 (0.4-1.7) 0.7 (0.4-1.1)

40-54 0.8 (0.5-1.2) 0.8 (0.6-1.2) 0.9 (0.7-1.2) 0.6 (0.4-1.1) 1.4 (0.7-2.9) 1.0 (0.7-1.6)

55+ (ref.) - - - - - - - - - - - -

X2 13.4* 15.2* 17.0* 14.0* 3.8 6.5

Sex

Male (ref.) - - - - - - - - - - - -

Female 2.2 (1.6-3.0) 1.7 (1.3-2.3) 1.9 (1.4-2.4) 2.1 (1.4-3.1) 2.5 (1.4-4.7) 1.6 (1.1-2.2)

X2 22.9* 15.7* 22.6* 13.1* 8.7* 7.1*

Education

Low 1.3 (0.9-2.1) 1.1 (0.7-1.5) 1.1 (0.8-1.6) 1.2 (0.7-2.1) 1.5 (0.7-3.2) 0.9 (0.6-1.5)

Low-middle 0.9 (0.6-1.4) 0.8 (0.6-1.2) 0.9 (0.6-1.2) 0.9 (0.6-1.4) 0.9 (0.4-1.7) 0.8 (0.5-1.3)

High-middle 1.1 (0.6-2.0) 0.8 (0.5-1.2) 1.0 (0.7-1.4) 0.7 (0.3-1.4) 2.2 (1.0-4.6) 0.8 (0.5-1.5)

High (ref.) - - - - - - - - - - - -

X2 3.1 3.8 3.3 4.3 7.4 1.4

Marital status

Married/cohabitating (ref.) - - - - - - - - - - - -

Never married 1.0 (0.7-1.6) 0.9 (0.6-1.2) 0.9 (0.7-1.2) 1.0 (0.6-1.6) 1.1 (0.6-2.1) 0.8 (0.5-1.3)

Previously married 0.7 (0.4-1.2) 0.9 (0.6-1.2) 0.9 (0.6-1.2) 0.6 (0.3-1.1) 1.0 (0.4-2.7) 1.1 (0.7-1.7)

X2 2.1 1.3 0.9 2.9 0.1 0.9

Family income

Low 1.3 (0.9-1.9) 1.2 (0.9-1.7) 1.2 (0.9-1.6) 1.4 (0.9-2.1) 1.1 (0.5-2.4) 1.1 (0.8-1.6)

Low-middle 1.4 (0.9-2.1) 1.1 (0.8-1.6) 1.2 (0.9-1.6) 1.2 (0.7-2.2) 1.6 (0.8-3.4) 1.0 (0.7-1.6)

High-middle 1.0 (0.6-1.7) 1.0 (0.7-1.5) 1.1 (0.8-1.5) 0.8 (0.4-1.6) 1.5 (0.7-3.3) 1.2 (0.8-1.8)

High (ref.) - - - - - - - - - - - -

X2 3.5 1.5 1.7 3.7 2.2 0.7

Employment

Employed (ref.) - - - - - - - - - - - -

Self-employed 0.9 (0.5-1.4) 1.1 (0.8-1.5) 1.0 (0.8-1.5) 0.9 (0.5-1.6) 0.8 (0.4-1.9) 1.2 (0.7-1.9)

Retired 7.5 (2.3-24.7) 9.9 (4.0-24.7) 9.5 (4.0-22.4) 9.6 (2.4-39.1) 4.6 (1.0-20.7) 9.7 (3.2-29.0)

Disabled 1.2 (0.6-2.2) 1.5 (1.1-2.2) 1.5 (1.1-2.1) 1.2 (0.6-2.5) 1.0 (0.3-3.3) 1.8 (1.1-3.0)

Student 1.1 (0.4-3.2) 1.0 (0.3-2.9) 0.9 (0.4-2.1) 1.8 (0.4-8.1) 0.5 (0.1-1.6) 0.6 (0.1-2.9)

Homemaker 1.1 (0.8-1.7) 1.3 (0.9-1.8) 1.3 (0.9-1.7) 1.2 (0.7-2.0) 1.2 (0.5-2.7) 1.4 (0.9-2.1)

Other 1.9 (1.1-3.2) 2.1 (1.4-3.0) 2.0 (1.4-2.8) 2.2 (1.2-4.0) 1.4 (0.5-3.7) 2.0 (1.2-3.2)

X2 22.3* 39.5* 40.6* 23.9* 9.7 35.7*

OR – odds ratio, *significant at the 0.05 level, two-sided design-based test
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higher mean DOR than those in the SSD-only subsample, both 
before weighting (6.1±9.5 vs. 3.5±8.0, X2=1,926.3, p<0.001) and af­
ter stable balancing weights were used to adjust for differences in 
covariate distributions (4.7±9.2 vs. 3.1±7.5, X2=661.5, p<0.001).

The same general pattern was found among respondents who 
had none of the comorbid mental disorders or chronic physical 
conditions considered here (4.1±7.2 vs. 1.6±5.0, X2=81.0, p<0.001) 
and those who had both comorbid mental disorders and chronic 
physical conditions (11.5±15.6 vs. 6.3±9.6, X2=188.2, p<0.001). The 
mean DOR was also significantly higher in the BDD-only than the 
SSD-only subsample among respondents with only comorbid 
mental disorders (7.0±7.4 vs. 4.9±9.0, X2=729.4, p<0.001), but the 
opposite was true among respondents with only chronic physical 
conditions (3.6±4.6 vs. 4.2±8.4, X2=143.0, p<0.001) (see Table 5).

DISCUSSION

This is the first report providing population prevalence esti­
mates for BDD and SSD derived from interviews using standard­
ized diagnostic assessments. A few general population studies 
provided prevalence estimates of proxy diagnoses of SSD opera­
tionalized by either a combination of self-report questionnaires or 

unstructured clinical assessment, but none of those studies used 
standardized diagnostic interviews or operationalized full crite­
rion sets13. We are aware of no previous prevalence studies of BDD 
in any setting.

The point prevalence across the three settings was 2.0% for BDD,  
3.5% for SSD, and 4.1% for either diagnosis. Although the two di­
agnoses were highly correlated, prevalence estimates for SSD were  
significantly higher than those for BDD in two of the settings. There 
are at least two possible reasons for this observation. First, a diagno­
sis of BDD requires the presence of distress and impairment, while 
a diagnosis of SSD requires distress or impairment. Second, a diag­
nosis of BDD requires that somatic symptoms persist despite reas­
surance by a health care provider, whereas a diagnosis of SSD does 
not have this requirement. It is plausible that the first difference had 
the effect of restricting the diagnosis of BDD relative to SSD across 
sites, while the second difference may have had differential impact 
reflecting health service practice as well as culturally influenced 
patterns of health seeking in specific settings43.

The prevalence of BDD and especially of SSD was highest in 
Hong Kong. Cross-cultural comparisons of the population occur­
rence of disorders of somatic distress using similar tools and com­
parable methodologically rigorous design as described here are 
uncommon. However, there is evidence from previous communi­

Table 3  Pooled multivariable associations of  bodily distress disorder (BDD) and somatic symptom disorder (SSD) with 12-month DSM-5 men-
tal disorders and suicidal ideation/behavior

BDD SSD Either Both BDD-only SSD-only

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

GAD 3.3* (1.4-7.7) 1.7 (0.8-3.7) 2.3* (1.3-4.4) 3.1* (1.1-9.3) 7.0* (3.0-16.3) 1.5 (0.6-3.6)

Panic disorder 3.0* (1.6-5.8) 2.6* (1.1-5.8) 2.8* (1.4-5.8) 3.0* (1.4-6.7) 2.4* (1.2-4.8) 2.4 (0.6-8.7)

PTSD 4.1* (2.6-6.5) 2.4* (1.7-3.5) 2.8* (2.0-3.9) 4.2* (2.3-7.7) 4.5* (2.1-9.5) 1.6 (1.0-2.5)

Major depressive disorder 7.8* (4.1-14.7) 4.4* (2.3-8.4) 5.5* (3.1-9.8) 8.0* (3.5-18.2) 9.2* (3.7-22.9) 3.3* (1.4-7.6)

Bipolar spectrum disorders 5.3* (2.5-11.4) 3.0* (1.4-6.4) 3.2* (1.7-6.1) 7.0* (2.6-18.6) 3.8* (1.5-9.2) 1.5 (0.5-4.8)

Alcohol use disorder 2.5 (0.7-9.0) 2.1 (0.8-5.5) 2.0 (0.8-5.1) 2.9 (0.8-11.4) 0.3 (0.1-1.3) 1.6 (0.5-5.8)

Suicidal ideation 1.9* (1.0-3.6) 2.9* (1.9-4.3) 2.9* (2.0-4.1) 2.4* (1.1-5.3) 2.0 (0.7-5.8) 3.5* (2.2-5.6)

Suicide attempt 1.2 (0.3-5.5) 0.8 (0.2-2.5) 0.9 (0.3-2.8) 0.9 (0.2-4.4) 0.5 (0.0-5.8) 0.8 (0.2-3.1)

OR – odds ratio, GAD – generalized anxiety disorder, PTSD – post-traumatic stress disorder, *significant at the 0.05 level, two-sided design-based test

Table 4  Pooled multivariable associations of  bodily distress disorder (BDD) and somatic symptom disorder (SSD) with common chronic physi-
cal conditions

BDD SSD Either Both BDD-only SSD-only

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Arthritis 2.9* (1.5-5.6) 3.1* (1.9-5.1) 2.9* (1.8-4.7) 3.9* (1.8-8.3) 1.5 (0.3-8.9) 2.6* (1.4-4.8)

Asthma 2.4* (1.4-4.3) 2.6* (1.7-4.1) 2.3* (1.5-3.5) 3.7* (2.0-6.9) 0.6 (0.2-1.8) 2.0* (1.0-3.8)

Diabetes mellitus 1.4 (0.8-2.5) 1.9* (1.3-2.8) 1.8* (1.2-2.7) 1.6 (0.8-3.2) 1.4 (0.5-3.5) 2.1* (1.3-3.3)

Hypertension 1.5 (0.9-2.6) 1.4* (1.0-2.1) 1.4 (1.0-2.0) 1.6 (0.8-2.9) 1.2 (0.4-3.6) 1.3 (0.8-2.0)

Ulcer 1.4 (0.6-3.3) 1.2 (0.7-2.0) 1.5 (0.9-2.4) 0.8 (0.3-2.1) 4.0* (1.1-13.9) 1.5 (0.9-2.4)

Any other 3.5* (2.4-5.2) 3.3 (2.5-4.3) 3.5* (2.8-4.5) 3.4* (2.1-5.6) 4.4* (2.5-7.8) 3.2* (2.2-4.7)

OR – odds ratio, ulcer – stomach or intestinal ulcer, *significant at the 0.05 level, two-sided design-based test
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ty-based studies that the experience of burdensome somatic symp­
toms is common in China in general and Hong Kong in particu­
lar44, which may be regarded as a culturally determined expression  
of distress. Moreover, social factors – such as Hong Kong’s status as 
one of the most densely populated cities globally, with its intensely 
fast-paced lifestyle and long working hours – may contribute to 
the high rates of reported somatic symptoms2. The higher preva­
lence rate of SSD compared to BDD in Hong Kong may be due to 
the criterion specification of the latter requiring “repeated contacts 
with health care providers”. As stated earlier, this specification may 
lower the prevalence of BDD relative to SSD in settings where help-
seeking for physical symptoms that accompany mental disorders 
is low. There is evidence to suggest that this is the case among Chi­
nese people45.

Our SSD point prevalence estimates are considerably lower than 
the mean “frequency” of 12.9% in previous reports of population-
based studies14. However, the diagnosis of SSD in all those earlier 
studies was based on cut-off scores of screening questionnaires 
rather than direct interviews using standardized tools and diagnos­
tic criteria. It has been repeatedly pointed out that screening ques­
tionnaires should not be used for the assessment of prevalence 
rates of mental health conditionse.g., 46. Indeed, the scoping review 
reporting the above “frequency” data repeatedly acknowledged 
that they were overestimates14.

A major reason for discarding previous constructs of disorders 
of somatic distress as described in the DSM-IV was the implausi­
ble rarity of somatization disorder at one extreme of the spectrum 
and the extremely high rates of undifferentiated somatoform dis­
order at the other extreme. For example, two German population 
studies47,48, with a total sample of 7,096 respondents, identified 
only one participant who met criteria for somatization disorder, 
while the lifetime prevalence of undifferentiated somatoform dis­
order was in the range between 9.1% and 19.7%. The point preva­
lence estimates of BDD and SSD in the current surveys are more 
plausible, and lend no support to the concern expressed by some 
critics that the new disorders are likely to be overinclusive and re­

sult in overdiagnosis49,50. Rather, as argued by others51, it appears 
that the elimination of the criterion requiring that symptoms be 
medically unexplained and the inclusion of specific psychological 
symptoms in the criterion specifications have produced improve­
ment over earlier conceptualizations of the conditions.

Striking patterns in our data are the higher prevalence of BDD 
and SSD among females, older individuals and retired people. The 
association with female gender is similar in magnitude to that ob­
served in previous epidemiological studies on disorders of somatic 
distress52. However, unlike what has been reported in a few studies 
of DSM-IV defined somatic disorders1, we did not observe an as­
sociation of either BDD or SDD with low socio-economic status.

The associations of BDD and SSD with anxiety and mood dis­
orders are consistent with what is commonly reported for somato­
form disorders31, reflecting the common observation of symp­
tom overlap between these conditions, especially in primary care 
settings53,54. A large proportion of persons with chronic pain, a 
common symptom presentation of somatic distress, will meet the 
diagnostic criteria for anxiety or mood disorder55. The associations 
of BDD and SSD with suicidal ideation are also consistent with 
previous studies of disorders of somatic distress56. In general, there 
is similarity in the pattern of psychiatric comorbidity of BDD-only 
and SSD-only groups.

The pattern of comorbidity with common chronic physical con-  
ditions suggests that there is a meaningful but relatively modest 
increase in the prevalence of disorders of somatic distress, irre­
spective of whether defined as BDD or SSD, among persons with 
these physical conditions. This pattern suggests that the decision 
to eliminate the previous criterion requiring that symptoms are 
not medically explained has not led to implausibly high levels of 
comorbidity with these conditions.

There is a trend for people with SSD-only to have a significant 
association with more physical conditions than those with BDD-
only. This may reflect the difference in the criterion specification. 
For BDD, there is a requirement for symptoms to persist “despite 
appropriate clinical examination and investigations or appropri­

Table 5  Pooled associations of  bodily distress disorder (BDD) and somatic symptom disorder (SSD) with mean number of  health-related days 
out of  role (DOR) in the 30 days before survey, unadjusted or adjusted based on stable balancing weights

BDD-only SSD-only Both Either Neither Total

Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Total sample

Unadjusted 6.1 (9.5) 3.5 (8.0) 8.4 (16.5) 5.5 (12.4) 1.4 (5.0) 1.6 (5.9)

Adjusted 4.7 (9.2) 3.1 (7.5) 3.1 (6.3) 3.9 (13.0) 1.5 (4.0) 1.6 (4.7)

Comorbidity subsamples

No comorbidity 4.1 (7.2) 1.6 (5.0) 1.4 (2.9) 1.9 (5.0) 1.0 (3.8) 1.0 (3.8)

Both mental and 
physical

11.5 (15.6) 6.3 (9.6) 14.8 (18.0) 11.7 (16.2) 4.0 (7.7) 5.4 (10.2)

Only mental 7.0 (7.4) 4.9 (9.0) 10.5 (18.2) 7.4 (13.3) 3.5 (9.8) 3.8 (10.6)

Only physical 3.6 (4.6) 4.2 (8.4) 6.2 (12.5) 4.7 (9.7) 1.7 (5.7) 1.0 (6.5)

All the differences between respondents with either diagnosis vs. neither, and between those with BDD-only vs. SSD-only, were significant (p<0.001, two-sided 
design-based test)
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ate reassurance by health care providers”. SSD does not have such 
requirement. In the presence of physical health conditions, the 
requirement may limit the number of persons who receive the di­
agnosis of BDD. However, the difference is actually very modest. 
Moreover, SSD-only was more strongly associated with asthma 
than BDD-only, while BDD-only was more strongly associated 
with stomach and intestinal ulcer than SSD-only. So, our findings 
do not support the argument that the definition of SSD leads to 
mislabelling of persons with chronic physical conditions as having 
a mental disorder50,57.

The presence of somatic distress (defined as either BDD or SSD) 
is associated with a significant decrement in role functioning even 
among persons with no co-occurring physical or mental disorder. 
The pattern of associations with role impairment would suggest 
that BDD-only is more impairing than SSD-only, although the pic­
ture is ambiguous across subgroups defined by the presence or 
absence of comorbid mental disorders and physical conditions. 
Nevertheless, it is clear that either disorder involves some role 
functioning difficulties for those experiencing it, and the common 
comorbidity with either physical or mental disorders increases the 
level of role impairment.

Some limitations of this study need to be noted. First, the weight­
ed average response rate across the three surveys (51.6%) was rel­
atively low, and it is possible that persons with very burdensome 
somatic symptoms were more likely to decline interviews. Second, 
surveys in Qatar were conducted by telephone, due to the COVID-
19 pandemic, unlike the other two settings where survey interviews 
were conducted face-to-face. Third, in a cross-sectional design, no 
causality can be inferred regarding direction of association of the 
correlates. Finally, the measures of the correlates capture different 
time frames: 30 days for DOR, 12 months for mental disorders, and 
lifetime for chronic physical conditions, with the potential for lack 
of precision in the temporal associations.

In conclusion, this study provided a unique opportunity for the 
exploration of the profile and correlates of disorders of somatic 
distress in the community, using direct interviews of respondents 
conducted with a standardized questionnaire. In addition, we are 
able to present information relating to the differences and simi­
larities between the relatively new diagnostic constructs of these 
disorders. Our findings suggest that disorders of somatic distress,  
defined as either SSD or BDD, occur in a considerable proportion 
of the population, and are associated with significant role impair­
ment also after adjusting for comorbid mental disorders and chron­
ic physical conditions. These findings suggest the need for focused 
public health attention to these distressing and burdensome con­
ditions.
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All-cause and cause-specific mortality in people with depression: 
a large-scale systematic review and meta-analysis of relative risk 
and aggravating or attenuating factors, including antidepressant 
treatment
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Depression has been reported to be associated with premature mortality. However, no meta-analysis has comprehensively examined all-cause and cause-
specific mortality risk in people with this condition, focusing also on possible aggravating and attenuating factors, including antidepressant treatment. We 
conducted a systematic review and meta-analysis of cohort studies to synthesize mortality risk estimates associated with depression (major depressive dis-
order and dysthymia) due to any and specific causes, and when depression is accompanied by comorbid conditions. Effects of antidepressant medication 
and electroconvulsive therapy (ECT), and other potential moderators of mortality risk, were evaluated. We searched EMBASE, Medline and PsycINFO 
databases up to January 26, 2025, pooling mortality estimates using random-effect models. Publication bias, subgroup and meta-regression analyses, and 
quality assessment (Newcastle-Ottawa Scale) were performed. Across 268 studies, 10,842,094 individuals with depression and 2,837,933,536 control sub-
jects were included. All-cause mortality was doubled in people with depression versus no depression/general population controls (relative risk, RR=2.10, 
95% CI: 1.87-2.35, I2=99.9%), being especially high for suicide (RR=9.89, 95% CI: 7.59-12.88, I2=99.6%), but also elevated for natural causes (RR=1.63, 95% 
CI: 1.51-1.75, I2=99.6%). Among individuals with versus without depression matched for comorbid conditions, the depression-associated mortality risk  
was also significantly elevated (RR=1.29, 95% CI: 1.21-1.37, I2=99.9%). Depression with versus without psychotic symptoms (RR=1.61, 95% CI: 1.45-1.78, I2=​
6.3%), and treatment-resistant versus non-treatment-resistant depression (RR=1.27, 95% CI: 1.16-1.39, I2=85.3%), conferred an incremental mortality risk. 
Antidepressant use (versus no antidepressant use) was associated with significantly lower all-cause mortality in people with depression (RR=0.79, 95% CI: 
0.68-0.93, I2=99.2%). ECT use (versus no ECT use) was associated with reduced all-cause mortality (RR=0.73, 95% CI: 0.66-0.82, I2=0%), natural-cause mor-
tality (RR=0.76, 95% CI: 0.59-0.97, I2=12.0%), and suicide (RR=0.67, 95% CI: 0.53-0.85, I2=32.3%). Our results affirm heightened mortality risk in depression, 
identify clinically relevant patient subgroups with increased mortality risk, and highlight mortality-reducing effects of antidepressant treatment and ECT. 
Multipronged intervention approaches targeting physical health improvement and suicide risk alleviation, optimizing antidepressant treatment, and pursuing 
early identification and effective interventions for psychotic and treatment-resistant depression, could help reduce this mortality gap, which is still growing.

Key words: Depression, mortality, suicide, major depressive disorder, dysthymia, psychotic depression, treatment-resistant depression, antide
pressant treatment, electroconvulsive therapy

(World Psychiatry 2025;24:404–421)

Depression is a potentially chronic1,2 and treatable3,4 mental dis
order, with a lifetime prevalence of 15-18%1,2, which represents one 
of the leading causes of global disease burden1,5, involving substan-
tial health care and societal costs. The disorder is also highly preva-
lent in people with a wide range of chronic physical diseases, with 
an average point prevalence of 25%6,7. Critically, accumulating data 
have shown that people with depression have an increased risk of 
premature mortality relative to the general population8, with a re-
duced life expectancy of 13 years9. Despite markedly elevated risk 
of suicide, the excess death in individuals with depression is mainly 
attributable to natural causes10,11. Considering the persistent mor-
tality gap associated with depression in recent decades10,12, the 
health inequalities experienced by people with this condition rep-
resent a serious public health concern.

Several studies have investigated premature mortality patterns 
associated with depression, aiming to enhance the understanding 
of mechanisms underlying this excess mortality, as well as to iden-
tify modifiable factors that can inform policy formulation, resource 

allocation and health care enhancement. Some meta-analyses 
have been conducted in this respect8, but they are hampered by 
significant methodological limitations.

First, a majority of the studies included in previous meta-ana
lyses ascertained depression by self-report tools, which are actually 
intended to be used as a screening instrument for probable depres-
sion12-15. This procedure may increase the likelihood of misclassify-
ing individuals with subthreshold depressive symptoms as having 
a psychiatric diagnosis of depression, potentially underestimating 
the excess mortality risk associated with depression. Misclassifica-
tion bias may be more pronounced when self-rating instruments 
are used to ascertain comorbid depression among individuals with 
severe physical diseases, in whom physical symptoms can overlap 
with or mimic depressive symptoms16. Cross-study variations in 
cut-off scores used with the same tool introduce even greater het-
erogeneity, and further compromise accuracy in depression case 
ascertainment17. Thus far, there has been no meta-analysis only 
including studies which defined depression according to ICD or 
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DSM, based on diagnostic interviews or clinician-assigned diag-
nosis ascertained from health-record databases.

Second, evaluation of mortality risk was often restricted to a sub
group of patients with a specific physical morbidity, such as cardio-
vascular disease18-20, cancer21,22 or diabetes mellitus23,24, comparing 
people with depression to those with the same physical morbidity 
but without depression. Third, prior analyses did not take into con-
sideration the incident and prevalent depression status, precluding 
the investigation of the association between mortality risk and dura-
tion of depression8,20,21,22. Fourth, most prior meta-analyses focused 
on all-cause mortality risk, without a comprehensive evaluation of 
risk for cause-specific deaths in people with depression12,15,18-20,23,25. 
Fifth, evaluation of the relationships of mortality risk with subtypes 
of the condition, such as psychotic and treatment-resistant depres-
sion, is limited.

Notably, despite the mixed findings reported in the literature 
concerning the association of antidepressant or electroconvulsive  
therapy (ECT) use with excess mortality in people with depression​
26-45, there has been no meta-analysis including the evaluation of the  
impact of these treatments on mortality risk.

To fill this research gap, we conducted the most comprehensive 
systematic review and meta-analysis to date examining the risk of 
all-cause and cause-specific mortality in people with depression 
versus those with no depression or the general population. We also 
evaluated mortality risk associated with depression in people with 
any or specific comorbid conditions. We only included studies that 
ascertained depression according to ICD or DSM, using diagnostic  
interviews or health-record database-derived clinician-assigned di-
agnosis. In addition, associations of antidepressant treatment (any 
antidepressant, drug classes, and individual agents) and ECT with 
mortality risk were assessed. To explore potential sources of hetero-
geneity and factors that may aggravate or attenuate mortality risk 
associated with depression, we performed subgroup and meta-
regression analyses stratified by a range of study characteristics and 
depression-related factors, such as incident/prevalent sample, time 
intervals of observation after depression diagnosis, presence of psy-
chotic symptoms, and treatment-resistant status.

METHODS

This study was conducted in accordance with the Meta-analysis 
of Observational Studies in Epidemiology (MOOSE) guidelines and 
the Preferred Reporting Items for Systematic Reviews and Meta-​
analyses (PRISMA 2020)46. The study protocol was registered with 
PROSPERO (CRD42023451258).

Search strategy and selection criteria

We searched EMBASE, Medline and PsycINFO for articles pub
lished from inception to January 26, 2025, without language restric-
tions. The search key words included terms related to depression, 
antidepressant treatment and mortality (see supplementary in-
formation for details). We also hand-searched references of all se

lected papers and relevant reviews to identify additional eligible 
studies. Two reviewers performed the search independently and 
compared the results. Disagreement was resolved by consensus.

Studies were selected if they: a) included patients of any age 
with depression (i.e., major depressive disorder or dysthymia) de
fined according to any version of ICD or DSM, based on a diag-
nostic interview or a clinician-assigned coded diagnosis derived 
from health-record databases; b) reported data on all-cause and 
cause-specific mortality; and c) were cohort studies. Publications 
that adopted non-cohort designs, such as case-control studies; 
reviews and meta-analyses; studies containing qualitative or non-
meta-analyzable data, or restricted to population subgroups (e.g., 
homeless or incarcerated people), or with sample sizes <100 were 
excluded. Two authors independently screened titles and abstracts 
of relevant papers for inclusion, and disagreements were resolved 
through discussion with two other authors.

Outcomes, data extraction and assessment of study 
quality

The primary outcome was risk of all-cause mortality in individu-
als with depression. The secondary outcomes included mortality 
due to natural, unnatural and more specific causes. Analyses were 
performed in prevalent plus incident cohorts, where prevalent cases 
were individuals living with depression, regardless of diagnosis date, 
while incident cases included individuals with newly-diagnosed 
depression within the period of observation. Comparison groups  
included the general population, people without depression, and 
psychiatric controls. Individuals with any/specific comorbid con
ditions with and without depression were also compared.

To investigate mortality risk associated with antidepressant use 
and ECT, people with depression treated with any/specific antide-
pressants (drug classes or individual agents) or ECT were compared  
to those with depression not receiving treatment with antidepres-
sants or ECT, respectively. Additional comparisons in relation to 
other depression-related characteristics, including dysthymia/no 
depression, various time intervals of observation after depression 
diagnosis, late-life depression/no depression, early-life depression/
no depression, depression with/without psychotic symptoms, and 
treatment-resistant versus non-treatment-resistant depression, were  
performed.

Data were extracted independently by two authors using a pre-
defined form, with discrepancies resolved by consensus. Since the 
current study focused on depression, studies pooling data of peo-
ple with other psychiatric diagnoses (e.g., combining patients with 
depression and schizophrenia) were excluded, unless the study 
provided stratified analyses only for people with depression. If sev-
eral adjusted risk estimates were reported, the one controlling for 
the most comprehensive set of covariates was chosen.

When studies presented findings graphically, we extracted the 
data from figures using WebPlotDigitizer, a web-based tool for nu-
merical data extraction from plots and graph images. For studies 
that only reported data on point estimates without standard errors 
(SE) or 95% confidence intervals (CIs), we extrapolated the SE as the 
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mean from studies that reported SE. Following previous research9,47, 
for studies using the general population as the reference with stan-
dardized mortality ratios (SMRs) for mortality risk, we estimated the 
sample size of the control group as the size of the general popula-
tion in that country or region and in the age range of the depression 
group, based on census-based data for the median year of the study 
period.

Risk of bias was assessed independently by two reviewers using 
the Newcastle-Ottawa Scale48, which covers the following three do-
mains: a) selection (representativeness, selection of non-exposed co-  
hort, ascertainment of exposure, outcome of interest not present at 
baseline); b) comparability (control for covariates); and c) outcome 
(assessment of mortality; follow-up duration ≥3 years, unless pre-
defined time frame for investigation). Disagreements were resolved 
through consultation with other members of the research team.

Data analysis

Given the generally rare cumulative incidence of mortality in in-
cluded studies (i.e., <10%)49, SMRs, hazard ratios, odds ratios, risk ra
tios, and incidence rate ratios were treated as equivalent measures 
of risk, with an aim to give an overview of relative associations47,50,51, 
and the term relative risk (RR) is then used thereafter. Random-
effects meta-analytic models were applied to generate pooled esti-
mates of RR for depression versus no depression/general popula-
tion, depression versus no depression matched for any comorbid 
conditions, and major depressive disorder versus no depression/
general population.

I2 statistic was used to measure the total variation due to hetero
geneity52. Additionally, Cochran’s Q test was performed to assess the 
statistical significance of the heterogeneity across studies. Publica-
tion bias was assessed using Egger’s test53, with p values <0.1 con-
sidered significant. In case of publication bias, we also calculated 
the fail-safe number as the estimated number of studies needed to 
move the mortality risk from significant to non-significant, and per-
formed the Duval and Tweedie’s trim-and-fill procedure54.

Aggravating or attenuating factors and sources of heterogeneity 
were explored with subgroup and meta-regression analyses. Sub-
group analyses were stratified by: control group (general popula-
tion and people with no depression); prevalent/incident depression 
sample; sex; age categories (<25 years, 25-60 years, and >60 years); 
diagnostic system (ICD and DSM); geographical location in terms 
of continents; source of study samples (health-system case registers, 
health-insurance databases, hospital/clinic samples or records, 
community surveys); population of people with depression (com-
munity, inpatient, outpatient, or inpatient and outpatient); other 
depression-related characteristics (dysthymia, time intervals of ob-
servation after depression diagnosis, late-life depression, early-life 
depression, depression with psychotic symptoms, and treatment-
resistant depression); and use of antidepressants (any antidepres-
sant, drug classes, individual agents) and ECT.

Random-effects meta-regression analyses were performed on 
potential moderators, including characteristics of the overall sample 
(median year of observation period, number of years in observa-

tion period, mean follow-up duration, number of adjusted covari-
ates, human development index55, socio-demographic index56, and  
Newcastle-Ottawa Scale score); characteristics of the depression 
sample (sample size, and proportion of people with major depres-  
sive disorder, dysthymia and antidepressant treatment); and differ-  
ence in characteristics between depression and non-depression 
samples (mean age, body mass index, proportion of people being 
female, White, current smoker, and married; and percentage of 
people with obesity, alcohol use disorders, substance use disorders, 
diabetes mellitus, cancers, and renal diseases).

Meta-analysis models were performed in R (version 4.1.2) with 
metafor package. For all analyses, except Egger’s test, p values <0.05 
were considered significant.

RESULTS

Search results

The PRISMA flow diagram describing the process of study iden-
tification and selection is shown in Figure 1. The literature search 
identified 18,056 papers (18,026 from database searching and 30 
from manual search), of which 16,860 remained after removal of 
duplicates. Upon exclusion of irrelevant studies, we retrieved 653 
full-​text papers to be assessed for eligibility. Of these, 385 were ex-
cluded, mainly due to lack of relevant outcomes, no depression, or 
ascertainment of depression based on self-report measures or de-
pressive symptoms (see supplementary information).

Altogether, 268 publications met inclusion criteria10,30-36,43,​45,​​

57-314, comprising 10,842,094 individuals with depression and 2,​
837,933,536 control subjects. Comparisons included people with 
depression (N=1,900,317) versus the general population (N=2,​
650,612,526); individuals with depression (N=5,455,521) versus no 
depression (N=43,415,950); people with depression (N=5,881,116) 
versus no depression (N=40,284,386) matched for comorbid con-
ditions; and individuals with depression (N=76,751) versus other 
mental disorders (N=37,421). Other mental disorders included 
schizophrenia (one study, N=861), bipolar disorder (three studies, 
N=5,192), adjustment disorder (one study, N=31), and alcohol use 
disorders (one study, N=31,337). Only data on depression versus bi-
polar disorder were sufficient for meta-analysis. The characteristics 
of individual studies are provided in the supplementary informa-
tion.

Studies were conducted in the US (n=79), the UK (n=31), South 
Korea (n=24), Sweden (n=24), Taiwan (n=21), Denmark (n=17), Can
ada (n=12), The Netherlands (n=10), Finland (n=9), Germany (n=5),  
Spain (n=5), Australia (n=4), Hong Kong (n=4), Switzerland (n=4), 
Italy (n=3), France (n=2); Brazil, China, Ethiopia, Hungary, Israel, 
Japan, Lithuania, Norway, Portugal, Singapore and South Africa 
(n=1 each). Two studies were conducted using data from multiple 
countries worldwide, and one using data from multiple countries 
in Europe.

Data of study samples were mainly derived from health-system 
case registers (n=135). Other data sources included health-in
surance databases (n=52), hospital/clinic samples or records (n=50),  
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and community surveys (n=31). The length of observation period 
ranged from 1 to 65 years. All studies examined cases following the 
ICD (n=200), DSM (n=62) or ICD/DSM (n=6). People with depres-
sion were identified in outpatient or inpatient/outpatient settings 
(n=187), inpatient settings (n=53), or the community (n=28).

Primary outcome: all-cause mortality

The pooled RR for all-cause mortality of individuals with de-
pression versus no depression/general population was 2.10 (95% 
CI: 1.87-2.35; I2=99.9%, n=128) (see Figure 2). The mortality risk 
was not significantly different in patients with incident (RR=2.04, 
95% CI: 1.60-2.60, I2=99.9%, n=20) versus prevalent (RR=2.05, 

95% CI: 1.81-2.33, I2=99.9%, n=110) depression (between-group 
p=0.974) (see Table 1). The pooled RRs for all-cause mortality of 
people with depression versus the general population (RR=2.38, 
95% CI: 1.74-3.25, I2=100.0%, n=37), and individuals with depres-
sion versus no depression (RR=2.01, 95% CI: 1.80-2.24, I2=99.7%, 
n=92) were similar in magnitude (between-group p=0.782) (see 
supplementary information).

Among individuals with depression versus no depression match
ed for comorbid conditions, the depression-mortality association 
was significant (RR=1.29, 95% CI: 1.21-1.37, I2=99.9%, n=98) (see 
Figure 3). The all-cause mortality risk was increased in people with 
depression versus no depression matched for comorbid alcohol/
substance use disorders (RR=2.59, 95% CI: 1.71-3.93, I2=99.8%, 
n=5); colorectal cancer (RR=1.80, 95% CI: 1.28-2.55, I2=82.5%, n=2); 

Figure 1  PRISMA 2020 flow chart. RCT – randomized controlled trial
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peripheral vascular diseases (RR=1.42, 95% CI: 1.22-1.65, I2=98.0%, 
n=3); myocardial infarction (RR=1.41, 95% CI: 1.16-1.71, I2=97.3%, 
n=10); stroke (RR=1.40, 95% CI: 1.16-1.68, I2=98.8%, n=7); prostate 
cancer (RR=1.38, 95% CI: 1.01-1.89, I2=97.5%, n=3); diabetes mel-
litus (RR=1.33, 95% CI: 1.22-1.46, I2=99.0%, n=11); any cardiovascu-
lar diseases (RR=1.32, 95% CI: 1.24-1.41, I2=98.3%, n=35); chronic 
pulmonary diseases (RR=1.32, 95% CI: 1.09-1.61, I2=98.7%, n=3); 
ischemic heart diseases (RR=1.29, 95% CI: 1.06-1.57, I2=97.8%, 
n=13); non-ischemic cardiovascular diseases (RR=1.28; 95% CI: 
1.18-1.39, I2=95.9%, n=9); any cancers (RR=1.27, 95% CI: 1.16-1.39, 
I2=98.0%, n=21); heart failure (RR=1.26, 95% CI: 1.16-1.37, I2=95.9%, 
n=8); renal diseases (RR=1.20, 95% CI: 1.09-1.33, I2=97.1%, n=5); res
piratory diseases (RR=1.20, 95% CI: 1.06-1.36, I2=97.8%, n=6); breast 
cancer (RR=1.20, 95% CI: 1.04-1.39, I2=84.6%, n=8); and coronavi-
rus disease 2019 (COVID-19) (RR=1.14, 95% CI: 1.02-1.28, I2=99.8%, 
n=4) (see Figure 3).

In the analyses on people with major depressive disorder com-
pared to no depression/general population, the pooled RR was 
2.17 (95% CI: 1.69-2.79, I2=99.7%, n=36), with evidence of publica-
tion bias (Egger’s test p<0.001) (see Figure 4). The risk of all-cause 
mortality associated with major depressive disorder versus the 
general population (RR=2.41, 95% CI: 1.43-4.04, I2=99.6%, n=8) was 
comparable to that versus no depression (RR=2.13, 95% CI: 1.61-
2.83, I2=99.7%, n=29) (between-group p=0.751). The magnitude 
of depression-associated all-cause mortality risk was significant 
in individuals matched for any comorbid conditions with major 
depressive disorder versus no depression (RR=1.33, 95% CI: 1.25-
1.41, I2=98.7%, n=25) (see supplementary information).

Individuals with dysthymia had an increased all-cause mor-
tality risk compared to those with no depression (RR=1.40, 95% 

CI: 1.30-1.51, I2=0%, n=3). All-cause mortality risk was markedly 
elevated in the 0-180 days after depression diagnosis (RR=10.80, 
95% CI: 6.21-18.77, I2=98.5, n=2); and lower but still significantly 
elevated in the observation periods of 180-365 days (RR=3.29, 
95% CI: 1.51-7.17, I2=98.0, Egger’s test p<0.001, n=2), and 1-5 years 
(RR=4.23, 95% CI: 2.25-7.97, I2=99.8, n=4) following depression di-
agnosis (see Figure 4).

Psychotic depression (versus non-psychotic depression: RR=​
1.61, 95% CI: 1.45-1.78, I2=6.3%, n=2) and treatment-resistant de-
pression (versus non-treatment-resistant depression: RR=1.27, 
95% CI: 1.16-1.39, I2=85.3%, Egger’s test p<0.001, n=9) further in-
creased depression-associated mortality risk. Both late-life depres-
sion (versus no depression: RR=2.11, 95% CI: 1.11-4.00, I2=64.1%, 
n=3) and early-life depression (versus no depression: RR=1.73, 95% 
CI: 1.38-2.17, I2=0.0%, n=2) were associated with increased mor
tality risk (see Figure 4).

Secondary outcomes: natural, unnatural and other cause-
specific mortality

The RR for natural-cause mortality was 1.63 (95% CI: 1.51-1.75, 
I2=99.6%, n=58) for depression relative to no depression/general 
population (see Figure 2). The depression-mortality association 
was consistent when compared to the general population (RR=1.74, 
95% CI: 1.54-1.98, I2=99.7%, n=19) and to individuals with no de-
pression (RR=1.57, 95% CI: 1.43-1.73, I2=99.4%, n=39) (between-
group p=0.755). The association was also significant in individuals 
matched for any comorbid conditions (RR=1.20, 95% CI: 1.14-1.27, 
I2=97.6%, n=22) (see supplementary information).

Figure 2  All-cause and cause-specific mortality risk in people with depression versus no depression/general population. RR – relative risk, COVID-
19 – coronavirus 19 disease. Significant values are highlighted in bold prints.

Death causes n Sample size for depression 
group/comparison group RR (95% CI) I2 (%) 

All causes 128 7,410,593/2,797,649,150 2.10 (1.87-2.35) 99.87 

Natural causes 58 15,706,165/2,115,890,845 1.63 (1.51-1.75) 99.59 

Unnatural causes 49 5,159,404/1,677,640,085 5.81 (4.55-7.43) 99.77 

903,740,784,1/171,786,244ediciuS 9.89 (7.59-12.88) 99.59 

Non-suicide unnatural causes 15 2,712,694/569,661,047 2.06 (1.70-2.50) 96.87 

992,323,264/208,4998stnediccA 2.19 (1.38-3.47) 98.81 

Neurological diseases 6 2,104,035/16,994,013 2.28 (1.81-2.88) 96.20 

Respiratory diseases 14 1,679,058/442,741,489 2.34 (1.94-2.83) 99.02 

Endocrine diseases 5 1,764,197/121,544,138 2.01 (1.34-3.01) 99.36 

Diabetes mellitus 3 1,700,885/113,086,772 1.82 (1.12-2.96) 99.58 

Infectious diseases 7 1,210,291/19,795,495 1.65 (1.21-2.24) 96.41 

Gastrointestinal diseases 9 2,928,690/1,400,830,974 1.64 (1.25-2.15) 98.42 

Liver diseases 4 1,145,866/19,621,608 1.49 (0.98-2.27) 98.62 

Cardiovascular diseases 36 3,849,896/844,677,849 1.47 (1.35-1.60) 98.89 

Genitourinary diseases 6 1,866,232/565,557,974 1.45 (1.19-1.76) 93.95 

595,119,765/581,815,252srecnaC 1.35 (1.20-1.52) 98.84 

Cerebrovascular diseases 10 1,515,008/362,275,370 1.27 (1.10-1.47) 95.34 

COVID-19 6 1981,456/26,917,222 1.13 (0.94-1.35) 95.68 

0.5 1 2 4 8 16

RR (95% CI), log scale
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Depression was associated with increased unnatural-cause mor-
tality risk relative to no depression/general population (RR=5.81, 
95% CI: 4.55-7.43, I2=99.8%, n=49) (see Figure 2). Depression-as
sociated mortality risk estimates for unnatural causes were signifi-
cantly higher when compared to the general population (RR=9.69, 
95% CI: 6.02-15.59, I2=99.9%, n=20) than compared to no depres-
sion (RR=4.36, 95% CI: 3.41-5.58, I2=99.4%, n=28) (between-group 
p<0.001). The associations were also significant in individuals 
matched for any comorbid conditions (RR=2.57, 95% CI: 1.89-3.50, 
I2=97.5%, n=9). Treatment-resistant status conferred an incremen-
tal effect on the depression-associated unnatural-cause mortality 
risk (RR=2.30, 95% CI: 1.68-3.14, I2=92.6%, n=4), compared to non-

treatment-resistant depression (see supplementary information).
Individuals with depression exhibited increased mortal-

ity risk compared to no depression/general population for suicide 
(RR=9.89, 95% CI: 7.59-12.88, I2=99.6%, n=44); any non-suicide 
unnatural cause (RR=2.06, 95% CI: 1.70-2.50, I2=96.9%, n=15); ac-
cidents (RR=2.19, 95% CI: 1.38-3.47, I2=99.8%, n=8); neurological 
diseases (RR=2.28, 95% CI: 1.81-2.88, I2=96.2%, n=6); respiratory 
diseases (RR=2.34, 95% CI: 1.94-2.83, I2=99.0%, n=14); endocrine 
diseases (RR=2.01, 95% CI: 1.34-3.01, I2=99.4%, n=5); diabetes mel-
litus (RR=1.82, 95% CI: 1.12-2.96, I2=99.6%, n=3); infectious diseases 
(RR=1.65, 95% CI: 1.21-2.24, I2=99.4%, n=7); gastrointestinal dis-
eases (RR=1.64, 95% CI: 1.25-2.15, I2=98.4%, n=9); cardiovascular 

Table 1  Subgroup analyses on risk of  all-cause mortality in patients with depression versus no depression/general population

Subgroup n
Sample size for depression  
group/comparison group RR (95% CI) I2 (%)

Between 
groups p

p for 
differences

Sex 0.615

Male 65 4,990,780/1,946,058,373 2.37 (2.06-2.71) 99.9 Ref.

Female 58 5,267,202/2,162,929,399 2.27 (1.90-2.71) 99.9 0.615

Age 0.139

<25 years 5 75,335/4,287,267 3.28 (1.79-6.02) 98.1 Ref.

25–60 years 8 2,697,902/61,509,449 3.54 (2.30-5.44) 99.9 0.942

>60 years 32 1,375,463/87,212,436 2.17 (1.67-2.83) 99.9 0.252

Depression sample nature 0.974

Prevalent 110 4,964,453/2,457,348,522 2.05 (1.81-2.33) 99.9 Ref.

Incident 20 2,461,401/230,300,779 2.04 (1.60-2.60) 99.9 0.974

Diagnostic system 0.002

ICD 75 7,268,131/995,528,374 2.41 (2.06-2.82) 99.9 Ref.

DSM 47 86,428/984,715,642 1.66 (1.47-1.87) 92.1 0.004

ICD/DSM 4 650/381,342,460 1.06 (0.69-1.64) 92.3 0.028

Continent 0.278

Africa 2 143,614/838,526 2.00 (0.71-5.64) 92.0 Ref.

Asia 16 2,140,725/177,689,675 2.39 (1.53-3.74) 100.0 0.893

Australia 4 1,299/28,615,691 3.13 (0.91-10.84) 98.9 0.499

Europe 71 1,265,030/580,795,483 2.26 (1.97-2.59) 99.7 0.830

North America 30 1,586,594/1,573,503,906 1.51 (1.25-1.83) 99.8 0.703

South America 1 2,201,147/NA 2.35 (1.60-3.46) 99.6 0.784

Source of  study samples 0.043

Community surveys 30 61,195/302,131 1.58 (1.36-1.84) 90.3 Ref.

Health-system case registers 55 4,006,290/1,134,611,614 2.23 (1.94-2.56) 99.9 0.036

Health-insurance databases 15 2,218,351/188,888,363 2.80 (1.65-4.75) 100.0 0.041

Hospital/clinic samples or records 27 1,069,373/594,016,368 1.96 (1.49-2.59) 98.9 0.161

Population of  depression sample <0.001

Community 28 60,917/578,747 1.57 (1.34-1.85) 91.1 Ref.

Outpatient or inpatient and 
outpatient

69 3,752,495/1,095,159,416 1.89 (1.65-2.16) 99.9 0.175

Inpatient 29 3,391,983/1,265,545,640 2.95 (2.31-3.76) 99.8 0.001

RR – relative risk, NA – not available
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diseases (RR=1.47, 95% CI: 1.35-1.60, I2=98.9%, n=36); genitouri-
nary diseases (RR=1.45, 95% CI: 1.19-1.76, I2=94.0%, n=6); cancers 
(RR=1.35, 95% CI: 1.20-1.52, I2=98.8%, n=25); and cerebrovascular 
diseases (RR=1.27, 95% CI: 1.10-1.47, I2=95.3%, n=10) (see Figure 2).

Subgroup and meta-regression analyses

Among individuals with depression (with or without any co-
morbid conditions), those treated with any antidepressant had 
a reduced risk of all-cause mortality (RR=0.79, 95% CI: 0.68-0.93, 
I2=99.2%, n=16) compared to those without antidepressant use (see 
Figure 5). Moreover, while all-cause mortality risk was still increased 
in people with antidepressant-treated depression relative to no 
depression (RR=1.22, 95% CI: 1.10-1.37, I2=98.9%, n=12), its mag-
nitude in these people was significantly lower (p<0.001) than the 
all-cause mortality risk observed in the overall analysis for depres-
sion versus no depression (RR=2.01, 95% CI: 1.80-2.24, I2=99.7%, 
n=92). Regarding antidepressant drug classes, use of serotonin and 
noradrenaline reuptake inhibitors (SNRIs) was associated with a 
decreased risk of all-cause mortality (versus no antidepressant use: 
RR=0.81, 95% CI: 0.65-0.99, I2=96.7%, n=6), whereas the mortality 
risk was not decreased significantly with use of selective serotonin 
reuptake inhibitors (SSRIs) and tricyclic antidepressants (TCAs) 

(see Figure 5).
In individuals with depression and any comorbid physical con-

ditions, use of any antidepressant (RR=0.69, 95% CI: 0.59-0.81, I2=​
98.4%, n=9), of SSRIs (RR=0.75, 95% CI: 0.61-0.92, I2=98.4%, n=4), 
of SNRIs (RR=0.74, 95% CI: 0.57-0.96, I2=94.6%, n=4), and of TCAs 
(RR=0.78, 95% CI: 0.69-0.87, I2=82.6%, n=4) was associated with 
reduced risk of all-cause mortality compared to no antidepressant 
use (see Figure 5). Individuals using SNRIs had an increased risk of 
suicide than those using SSRIs (RR=1.55, 95% CI: 1.08-2.22, I2=5.9%, 
n=3) (see supplementary information).

Among individuals with depression (with or without any comor-
bid conditions), use of ECT (versus no ECT use) was associated with 
reduced mortality risk due to all causes (RR=0.73, 95% CI: 0.66-0.82, 
I2=0%, n=6), natural causes (RR=0.76, 95% CI: 0.59-0.97, I2=12.0%, 
n=4), and suicide (RR=0.67, 95% CI: 0.53-0.85, I2=32.3%, n=4) (see 
Figure 5).

Subgroup analyses by sex did not show a significant difference in 
depression-associated all-cause mortality risk between men (RR=​
2.37, 95% CI: 2.06-2.71, I2=99.9%, n=65) and women (RR=2.27, 95%  
CI: 1.90-2.71, I2=99.9%, n=58) (between-group p=0.615). No signifi-
cant difference in mortality risk for depression versus no depression/
general population was detected for age categories (between-group 
p=0.139) (see Table 1). Subgroup analyses stratified by age and sex 
revealed a greatly increased mortality risk associated with depres-

Figure 3  All-cause mortality risk in people with depression versus without depression matched for specific comorbid conditions. RR – relative risk,  
AIDS/​HIV – acquired immunodeficiency syndrome / human immunodeficiency virus infection, COVID-19 – coronavirus 2019 disease. Significant values 
are highlighted in bold prints.

Comorbid conditions n Sample size for depression 
group/comparison group RR (95% CI) I2 (%) 

  Any comorbid conditions 98 5,881,116/40,284,386 1.29 (1.21-1.37) 99.85

  Alcohol/substance use disorders 5 67,540/538,232 2.59 (1.71-3.93) 99.84 

  Colorectal cancer 2 9,101/38,564 1.80 (1.28-2.55) 45.28

  Peripheral vascular diseases 3 35,826/133,527 1.42 (1.22-1.65) 89.79

  Myocardial infarction 10 18,952/171,040 1.41 (1.16-1.71) 72.79

478,023/293,147ekortS 1.40 (1.16-1.68) 57.89

  Prostate cancer 3 6,242/132,621 1.38 (1.01-1.89) 15.79

86.79)34.2-67.0(63.1478,22/765,82anignA

  Diabetes mellitus 11 542,856/4,288,006 1.33 (1.22-1.46) 50.99

  Cardiovascular diseases 35 224,187/1,455,452 1.32 (1.24-1.41) 23.89

  Chronic pulmonary diseases 3 43,234/70,177 1.32 (1.09-1.61) 66.89

  Ischemic heart diseases (IHD) 13 32,312/284,293 1.29 (1.06-1.57) 08.79

21.89)54.2-86.0(92.1449,83/063,93VIH/SDIA

  Non-IHD cardiovascular diseases 9 36,195/469,815 1.28 (1.18-1.39) 58.59

646,076/282,00112srecnaC 1.27 (1.16-1.39) 20.89

396,764/449,538eruliaftraeH 1.26 (1.16-1.37) 29.59

11.99)55.1-69.0(22.1574,226/580,0125sesaesidsuoitcefnI

723,398/279,855sesaesidlaneR 1.20 (1.09-1.33) 21.79

  Respiratory diseases 6 429,170/187,102 1.20 (1.06-1.36) 87.79

933,342/873,028recnactsaerB 1.20 (1.04-1.39) 06.48

)04.1-89.0(71.1061,05/176,93recnacgnuL 92.98

000,910,62/442,848,3491-DIVOC 1.14 (1.02-1.28) 57.99

  Neurological diseases 2 13,460/3,127 1.11 (0.94-1.31) 57.69

28.89)13.1-29.0(01.1322,710,4/661,6235sesaesidlanitsetniortsaG

14.69)82.1-38.0(30.1485,22/662,114sesaesidreviL

76.39)41.1-98.0(10.1721,3/045,212aitnemeD

10.89)98.1-48.0(62.1431,025/017,066snoitidnocrehtO
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sion (versus no depression) in females aged <25 years (RR=6.15, 
95% CI: 1.89-20.00, I2=95.0%, n=2), and a substantially increased 
suicide risk associated with depression (versus no depression) in 
people aged <25 years (RR=9.91, 95% CI: 6.68-14.69, I2=90.3%, n=3) 
and >60 years (RR=13.07, 95% CI: 7.87-21.71, I2=95.8%, n=5) (see 
supplementary information).

Mortality risk associated with depression (versus no depression/
general population) was higher when the source of study sam-
ples was health-system case registers (RR=2.23, 95% CI: 1.94-2.56, 
I2=99.9%, n=55) (p for difference with community surveys = 0.036), 
or health-insurance databases (RR=2.80, 95% CI: 1.65-4.75, I2=100%, 
n=15) (p for difference with community surveys = 0.041) (see Ta-
ble 1).

All-cause mortality risk for depression versus no depression/
general population was significantly higher (p<0.001) when people 
with depression were identified from inpatient settings (RR=2.95, 
95% CI: 2.31-3.76, I2=99.8%, n=29) than in the community (RR=1.57, 
95% CI: 1.34-1.85, I2=91.1%, n=28). Based on data from six conti-
nents, there was no significant regional difference in depression-
associated mortality risk (versus no depression/general population; 
between-group p=0.278) (see Table 1).

In meta-regression analyses, depression-associated excess all-
cause mortality (versus no depression/general population) de-
creased with increasing number of adjusted covariates (beta=–0.03, 
95% CI: –0.05 to –0.01, p=0.001) and higher Newcastle Ottawa Scale 
scores (beta=–0.19, 95% CI: –0.35 to –0.02, p=0.026) (see Table 2). In 
comparisons between depression versus general population, the 
magnitude of excess all-cause mortality associated with depression 
increased with higher country/region human development index 

(beta=11.15, 95% CI: 1.14-21.17, p=0.029) (see supplementary in-
formation).

Depression-associated all-cause mortality risk (versus no de-
pression matched for any comorbid condition) increased with 
higher socio-demographic index (beta=3.21, 95% CI: 1.20-5.22, p=​
0.002) (see Table 2). Excess natural-cause mortality associated with 
depression (versus no depression/general population, and versus 
stratified comparison groups) generally increased with more recent 
median year of observation period, higher human development  
index, and larger depression sample size, and decreased with long
er observation period, greater number of adjusted covariates, and 
higher Newcastle Ottawa Scale score (see supplementary informa-
tion).

DISCUSSION

This large-scale meta-analysis of 268 cohort studies, comparing 
10.8 million people with depression versus about 2.8 billion con-
trols, comprehensively quantifies the risk of excess mortality associ-
ated with depression. Specifically, we observed a two-fold increased 
all-cause mortality risk in people with depression versus no depres-
sion/general population controls (and in individuals with major 
depressive disorder versus no depression/general population), and 
a lower but still significantly 1.3-fold increased all-cause mortality 
risk versus comorbid condition-matched (mostly physical diseases) 
non-depression controls. People with depression displayed elevat-
ed risk of natural-cause (1.6-fold) and unnatural-cause (5.8-fold) 
mortality, as well as a 9.9-fold increased risk of suicide, relative to no 

Figure 4  Other characteristics of depression associated with mortality. Regarding natural-cause mortality, no comparison pairs had sufficient num-
ber of studies for analyses. RR – relative risk, NA – not available, MDD – major depressive disorder, TRD – treatment-resistant depression. Significant 
values are highlighted in bold prints.

Comparison n Sample size for depression 
group/comparison group RR (95% CI) 

All-cause mortality 

 MDD vs. no depression/general population 36 869,555/487,657,309 2.17 (1.69-2.79) 
902,352/663,23noisserpedon.svaimyhtsyD 1.40 (1.30-1.51) 

 0-180 days after depression diagnosis 2 NA/NA 10.80 (6.21-18.77) 
 180-365 days after depression diagnosis 2 NA/NA 3.29 (1.51-7.17) 
 1-5 years after depression diagnosis 4 NA/NA 4.23 (2.25-7.97) 
 Late-life depression vs. no depression 3 394/45,200 2.11 (1.11-4.00) 
 Early-life depression vs. no depression 2 819/43,872 1.73 (1.38-2.17) 
 Psychotic depression vs. non-psychotic depression 2 19,174/92,587 1.61 (1.45-1.78) 

662,520,1/189,7219DRT-non.svDRT 1.27 (1.16-1.39) 

Unnatural-cause mo ytilatr

 MDD vs. no depression/general population 13 381,162/468,337,155 7.71 (4.72-12.59) 
 Depression vs. bipolar disorder (reference: depression) 3 48,854/5,196 0.71 (0.37-1.37)  

484,375/482,274DRT-non.svDRT 2.30 (1.68-3.14) 
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 Depression vs. bipolar disorder (reference: depression) 3 48,854/5,196 0.64 (0.28-1.50)  
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depression/general population controls. Dysthymia was also asso-
ciated with excess mortality, while depression with psychotic symp-
toms and treatment-resistant depression conferred an incremental 
mortality risk. Antidepressant-treated patients exhibited decreased 
all-cause mortality risk versus untreated patients, both in the overall 
population and, especially, in the sub-populations of patients with 
depression matched for comorbidities. ECT was associated with a 
reduced mortality from all causes, natural causes and suicide in pa-
tients with depression.

Compared with previous meta-analyses12,15 dating back to one 
decade ago, our review included a larger proportion of studies uti-
lizing health-record databases (i.e., case registers, health-insurance 
databases, or clinic/hospital records), which identify people with 
depression who have received psychiatric outpatient and/or inpa-
tient care, and who are generally more severely ill than those re-
cruited in community surveys. Moreover, we only included studies 
defining depression according to ICD or DSM based on diagnostic 
interviews or a clinician-assigned coded diagnosis derived from 
health-record databases. This allowed us to avoid misclassification 
bias due to self-report screening measures, which tend to identify a 
significant proportion of people with milder or subthreshold symp
toms who do not fulfill the clinical diagnosis of depression, result-
ing in an underestimation of the mortality risk associated with de-
pression.

Our subgroup analyses found no significant differences in mor-
tality risk in men versus women and across age categories. How-
ever, subgroup analyses further stratified by age and sex revealed 

a greatly increased depression-associated all-cause mortality risk 
in females aged <25 years, and a substantially increased suicide-
specific mortality risk in people aged <25 years and >60 years. These 
represent specific groups requiring multi-component prevention 
and intervention strategies.

We observed excess depression-associated mortality risk across 
a broad spectrum of physical comorbidities, with a similar magni-
tude of risk estimates (RR range: 1.14-1.80). This similar degree of 
mortality risk may suggest that the association of depression with 
raised natural-cause deaths in the context of physical comorbidi-
ties is mostly attributable to general rather than disease-specific 
mechanisms, such as inflammatory processes, lifestyle risk factors 
(e.g., smoking, physical inactivity, unhealthy diet, alcohol use) and 
depression-related behavioral factors (e.g., poor self-management 
of health conditions, treatment non-adherence)1. Intriguingly, the 
magnitude of risk estimates associated with incident and prevalent 
depression was comparable in individuals with physical comorbid-
ities, indicating that depression which occurs prior to the onset of 
physical diseases and depression emerging after the onset of these 
diseases may confer similar premature mortality risk, although the 
involved mechanisms may be different315,316.

Notably, the risk of excess mortality was most pronounced with-
in 180 days following depression diagnosis (10.8-fold increased 
risk), as compared to other post-depression time intervals (i.e., 180-
365 days and 1-5 years). This finding indicates that the initial few 
months after depression diagnosis represent a critical period war-
ranting comprehensive assessment, close monitoring and intensive 

Figure 5  Risk of mortality associated with antidepressant (AD) treatment and electroconvulsive therapy (ECT) in patients with depression. RR 
– relative risk, SSRIs – selective serotonin reuptake inhibitors, SNRIs – serotonin and noradrenaline reuptake inhibitors, TCAs – tricyclic antide-
pressants. Significant values are highlighted in bold prints.
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treatment to optimize illness outcome and reduce mortality risk, in 
particular from suicide.

We found that the presence of psychotic symptoms conferred 
an incremental mortality risk associated with depression. As these 
symptoms might not be readily identified in depression317,318, care-
ful evaluation is required to facilitate their early detection and effec-
tive management. Moreover, treatment-resistant depression, which 
affects at least 30% of depressed people319, was associated with 27% 
higher risk for all-cause mortality and a 2.3-fold increased risk for 

unnatural deaths relative to non-treatment-resistant depression. 
Previous research suggested that this increased mortality risk is 
driven largely by suicide and other external causes203,252. However, 
common chronic physical comorbidities such as cardiovascular dis
eases and diabetes mellitus are also over-represented in patients 
with this condition319,320. Early identification of treatment-refractory 
status followed by provision of adequate management is therefore 
needed to reduce the disproportionate morbidity and mortality as-
sociated with this subtype of depression.

Table 2  Meta-regression analyses on risk of  all-cause mortality in patients with depression

Moderators

Depression vs. no depression/general population Depression vs. no depression (with comorbid conditions)

n
Sample size for depression 
group/comparison group Beta (95% CI) n

Sample size for depression 
group/comparison group Beta (95% CI)

Characteristics of  overall sample

Median year of  
observation period

125 7,407,473/2,737,228,741 0.00 (–0.01 to 0.01) 98 5,881,116/40,284,386 –0.01 (–0.02 to 0.00)

Number of  years of  
observation period

128 7,410,593/2,797,649,150 0.00 (–0.01 to 0.01) 98 5,881,116/40,284,386 0.00 (0.00-0.01)

Mean follow-up duration 71 3,005,306/1,725,191,966 –0.01 (–0.04 to 0.02) 75 3,589,033/28,728,634 0.01 (0.00-0.02)

Number of  adjusted 
covariates

128 7,410,593/2,797,649,150 –0.03 (–0.05 to –0.01) 98 5,881,116/40,284,386 0.00 (–0.01 to 0.00)

Human development 
index

111 7,364,768/1,275,537,198 0.29 (–1.19 to 1.76) 98 5,881,116/40,284,386 2.73 (–0.32 to 5.77)

Socio-demographic index 128 7,410,593/2,797,649,150 0.04 (–1.17 to 1.25) 98 5,881,116/40,284,386 3.21 (1.20-5.22)

Newcastle-Ottawa Scale 
score

128 7,410,593/2,797,649,150 –0.19 (–0.35 to –0.02) 98 5,881,116/40,284,386 0.02 (–0.16 to 0.19)

Characteristics of  depression sample

Sample size 118 7,410,593/2,361,649,150 0.00 (0.00-0.00) 96 5,881,116/40,284,386 0.00 (0.00-0.00)

% with major depressive 
disorder

44 931,391/855,171,523 0.64 (–0.19 to 1.47) 31 697,579/979,804 0.05 (–0.26 to 0.35)

% with dysthymia 15 244,899/462,835,825 –0.65 (–1.45 to 0.16) 23 663,079/636,807 –0.15 (–0.60 to 0.30)

% with antidepressant 
exposure

11 967,816/15,846,099 0.04 (–0.27 to 0.34) 17 218,211/3,417,105 –0.18 (–0.45 to 0.10)

Difference between depression and non-depression samples

% females 71 4,419,696/1,474,617,672 –0.32 (–0.74 to 0.09) 68 1,727,911/11,977,697 0.00 (0.00-0.00)

Mean age 46 3,161,286/934,272,763 0.01 (0.00-0.01) 60 1,065,200/11,009,157 0.00 (0.00-0.00)

% White ethnicity 18 1,930,793/650,325,201 –0.13 (–0.52 to 0.27) 31 800,646/5,758,516 –0.94 (–2.28 to 0.39)

Body mass index 5 45,789/437,289 - 15 523,662/3,391,730 0.01 (–0.07 to 0.09)

% with obesity 12 98,377/662,761 0.95 (–2.86 to 4.76) 14 354,947/4,818,722 0.15 (–0.26 to 0.56)

% with current smoker 
status

25 1,092,009/5,462,422 –0.21 (–1.54 to 1.11) 25 209,272/2,970,839 –0.2 (–1.02 to 0.62)

% with married status 14 67,153/77,637,512 0.07 (–0.53 to 0.67) 12 552,089/1,263,174 –0.28 (–2.22 to 1.67)

% with alcohol use 
disorder

24 2,111,327/128,710,342 –0.27 (–0.95 to 0.42) 18 1,008,032/5,892,071 –0.29 (–0.87 to 0.29)

% with substance use 
disorder

15 2,233,456/153,465,672 –1.57 (–6.49 to 3.36) 11 460,289/6,325,928 –0.3 (–1.37 to 0.77)

% with diabetes 27 2,047,125/73,283,440 –0.46 (–1.94 to 1.01) 45 1,528,503/9,203,064 1.21 (0.08-2.33)

% with cancers 14 1,135,834/71,005,967 2.35 (–0.84 to 5.54) 17 1,068,797/5,269,880 2.49 (0.35-4.63)

% with renal diseases 7 1,822,787/71,983,909 - 17 758,904/3,662,367 1.88 (–1.04 to 4.80)

Significant values are highlighted in bold prints
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To our knowledge, this is the first meta-analysis comprehensive-
ly assessing mortality risk associated with antidepressant treatment 
in people with depression. In the overall analyses (i.e., including 
depression with and without comorbid conditions), we observed 
a significant mortality-reducing effect of any antidepressant and 
of SNRIs, relative to non-use of antidepressants. These data were 
reinforced by the observation that the magnitude of increased mor
tality in people with antidepressant-treated depression versus no 
depression was significantly lower (RR=1.22) than in the overall 
primary analysis of depression versus no depression (RR=2.01). De
pressive symptom alleviation by antidepressant treatment might  
contribute to better physical health outcomes via enhanced self-
management of physical conditions, improved treatment adher-  
ence, and increased engagement in healthy lifestyle behaviors321. 
Moreover, the observed protective effect of antidepressant treatment 
might also be due to factors such as improved glycemic control322, 
reduction of pro-inflammatory state323-325, and enhanced motor 
function326.

Our analyses generally revealed comparable mortality risk be-
tween antidepressant drug classes. Nonetheless, SNRI use was as-
sociated with a higher suicide risk compared to SSRI use. A recent  
network meta-analysis based on randomized controlled trials (RCTs)  
reported venlafaxine as the only antidepressant linked to signifi-
cantly increased risk of suicidal behavior or ideation compared to 
placebo and other antidepressants in children and adolescents28. 
However, our comparison analyses between venlafaxine and fluox-
etine, which were based on only two studies, revealed no significant 
difference in suicide risk.

The US Food and Drug Administration issued a black-box warn
ing in 2004 that antidepressants might have a differential effect 
on suicide risk across age groups, with an elevated risk in young 
people, no association in middle age, and a protective effect in the 
elderly327. Limited available research comparing the effect of anti-
depressant versus no antidepressant use on suicide risk in people 
with depression precluded us from investigating age-specific asso-
ciations between suicide and antidepressant treatment.

Our pooled analyses demonstrated that use of ECT was associ-
ated with a reduced risk of all-cause, natural-cause and suicide-
related deaths in people with depression, further supporting its 
critical role as an effective treatment for severe depression.

Large-scale research utilizing health-record databases with long 
observation periods would be required to better clarify the effect of 
antidepressant treatment and ECT on suicide risk in people with 
depression, which otherwise could unlikely be adequately captured 
(as a rare outcome event) and investigated in the context of RCTs.

None of the included studies compared mortality risk in peo-
ple with depression who had received versus those who had not 
received psychotherapies or neuromodulation therapies, thereby 
precluding us from performing subgroup analyses to explore the 
associations between these treatment modalities and mortality 
risk associated with depression.

In line with a prior meta-analysis12, our meta-regression models 
showed that an increasing number of adjusted covariates and 
higher study quality decreased the magnitude of elevated mortal-
ity risk in people with depression, suggesting that residual con-

founding might contribute to the reported excess mortality. This  
potential bias was partly addressed by our selection of the report
ed risk estimates adjusted for the most comprehensive set of covar
iates per included study into the pooled analyses. We also found 
that more recent median study year of investigation accentuated 
the excess natural-cause mortality risk in depression (versus no 
depression), indicating that people with depression have not ben-
efited equally from recent enhancement of health care and life ex-
pectancy improvement compared to the general population.

Our results suggest that a higher human development index, 
which measures levels of social and economic development in a 
specific country/region55, increases the risk of premature mortality 
in people with depression versus the general population. Despite 
better access to health services, it is recognized that individuals 
from regions with high social and economic development may be 
more likely to experience an escalated stress in relation to social 
exclusion, unemployment, working conditions, lack of family and 
social support, and violence, which are closely associated with sui-
cidal behaviors and other non-communicable diseases328. One al-
ternative explanation is that depression is more likely to be under-
diagnosed and under-reported in less developed countries, result-
ing in apparently lower mortality risk in regions with low human 
development index.

Some limitations warrant consideration in interpreting our re
sults. First, there was significant heterogeneity across studies regard-
ing the mortality risk associated with depression. We attempted to 
assess the sources of heterogeneity via subgroup and meta-​regres-
sion analyses. However, as data for other potentially relevant vari-
ables, such as socio-economic status and lifestyle risk factors, were  
not adequately captured in most included studies, sources of het
erogeneity could not be further explored. Second, the included 
studies were observational in nature, and thus causality cannot be 
inferred regarding the moderating or aggravating factors that we 
identified. Third, although 268 studies were included in the meta-
analysis, findings of some subgroup analyses (e.g., several specific 
physical comorbidities, some characteristics of depression, use of 
antidepressants and ECT) were based on few studies, and should  
be re-evaluated when more studies have been conducted in this re
spect.

Notwithstanding these limitations, this study is the most com-
prehensive meta-analysis to date quantifying the mortality risk as-
sociated with depression, encompassing a wide range of comorbid 
conditions, taking into account an array of potential aggravating 
and attenuating factors, and evaluating the protective effect of an-
tidepressant treatment and ECT against excess mortality. The study 
findings thus facilitate formulation of relevant and actionable tar-
gets for clinicians and allied health professionals, researchers, 
health system administrators, policy makers, patients and care-
givers, that can be leveraged to effectively reduce the avoidable mor
tality gap associated with depression.
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Trauma-focused cognitive-behavioral therapies (TF-CBTs) are efficacious in children and adolescents with post-traumatic stress disorder (PTSD). However, 
there is limited evidence in youth exposed to multiple traumas, especially in real-world settings. This paper reports on a pragmatic randomized controlled 
trial (RCT) evaluating whether one form of TF-CBT, cognitive therapy for PTSD (CT-PTSD), was effective for PTSD following multiple trauma exposure in  
8-17 year-olds attending UK mental health services, relative to treatment-as-usual (TAU). Youth with PTSD (N=120) following multiple traumas were ran
domly allocated to receive CT-PTSD or TAU. At baseline, complex PTSD diagnosis was common (55.0% of cases), and a large proportion of youth had 
comorbid mental disorders. The primary outcome was the score on the Child Revised Impact of Event Scale, 8-item version (CRIES-8) at post-treatment. 
Secondary outcomes included the CRIES-8 score at 11 months post-randomization, and several measures of PTSD, anxiety, depression, suicidal ideation, 
affect regulation, irritability, and general functioning at post-treatment and 11 months post-randomization. CT-PTSD was not found to be significantly 
superior to TAU on the CRIES-8 at post-treatment (adjusted difference: –3.80, 95% CI: –7.56 to –0.06, p=0.095; Hedges’ g=–0.37, 95% CI: –0.78 to 0.03), but 
it was superior to TAU when patients who had received TF-CBT were excluded from that arm (adjusted difference: –4.60, 95% CI: –8.36 to –0.81, p=0.047;  
g=–0.46, 95% CI: –0.89 to –0.04). CT-PTSD was also superior to TAU on the CRIES-8 at 11 months (adjusted difference: –5.38, 95% CI: –8.88 to –1.87, 
p=0.003; g=–0.46, 95% CI: –0.90 to –0.02), and in a mixed-effect model incorporating all time points (p=0.007). Evidence of superiority for CT-PTSD was 
observed on parent-reported emotional difficulties at post-treatment and 11 months; and on child-reported total anxiety and depression, total anxiety, 
panic and separation anxiety, and parent-reported affect dysregulation and irritability at 11 months. Treatment withdrawal rate was low. Despite high 
baseline levels of comorbidity and impairment not seen in previous trials, CT-PTSD was not associated with significant deterioration or adverse events. 
This pragmatic trial is likely to contribute to the optimization of psychological intervention in youth with PTSD following multiple traumas, accompanied 
by severe comorbid mental disorders, in routine settings.

Key words: Post-traumatic stress disorder (PTSD), children and adolescents, multiple traumas, trauma-focused cognitive-behavioral therapies, 
cognitive therapy for PTSD (CT-PTSD), pragmatic trial

(World Psychiatry 2025;24:422–434)

Post-traumatic stress disorder (PTSD) is a deeply distressing 
and disabling psychiatric condition. In youth, it is usually comor-
bid with other psychiatric conditions1, and may persist for years or 
even decades if untreated2,3. A recent epidemiological study sug-
gested that over 7% of UK youth will have developed PTSD at some 
point by the age of 18 years1. Some systematic reviews attest to the 
efficacy of psychological therapies for the treatment of PTSD in 
children and adolescents4,5, particularly trauma-focused cognitive-
behavioral therapies (TF-CBTs), which are endorsed by treatment 
guidelines6 as a first-line treatment for PTSD.

While this evidence is promising, several important issues re-
main. First, few trials to date have been pragmatic, which reduces 
the relevance of their findings to routine settings. In particular, few 
trials have compared an experimental treatment with treatment-as-
usual (TAU) delivered by a mental health service. Several early tri-
als used supportive counselling as a control condition, but network 
meta-analyses suggest that this treatment is no more efficacious 

than waiting list4. Although many trials have targeted youth identi-
fied in child protection/social service settings or schools, few have 
focused on youth referred to mental health services. Moreover, 
many trials have used highly trained research therapists rather than 
frontline clinicians. Finally, whether youth with complex PTSD7 
and severe comorbid psychiatric conditions stemming from multi-
ple trauma exposure benefit from psychological therapies for PTSD 
is poorly understood.

In this context, it is important to consider the effectiveness of 
cognitive therapy for PTSD (CT-PTSD), a particular form of TF-
CBT. Pronounced increases in treatment efficacy for adults with 
PTSD have been achieved through careful individual formula-
tion and enhanced use of theoretically derived techniques in CT-
PTSD8,9. This therapy may translate well to “frontline” clinical set-
tings, as it employs a formulation-based approach (i.e., clinicians 
are able to tailor session content to a patient’s needs), which may 
be particularly helpful when treating people with more complex 
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histories and more comorbidity.
The present randomized controlled trial (RCT) was designed to 

be pragmatic and focused on the most severe yet common PTSD 
presentations in child and adolescent mental health services (CAM-
HS) and on youth who had experienced multiple traumas. The pri-
mary objective of the study was to evaluate whether CT-PTSD is 
an effective treatment for PTSD in youth aged 8-17 years who have 
been exposed to multiple traumatic stressors, relative to TAU, in UK 
National Health Service (NHS) CAMHS.

Our primary hypothesis was that CT-PTSD would be superior 
to TAU on a routine outcome measure of PTSD severity. Our sec-
ondary hypothesis was that CT-PTSD would be superior to TAU 
with respect to other measures of PTSD, complex PTSD, anxiety, 
depression, general functioning, and parent-rated mental health 
in youth with a diagnosis of PTSD. We further assessed potential 
adverse events and harms.

METHODS

Trial design

The DECRYPT (Delivery of Cognitive Therapy for Young People 
after Trauma) trial employed a multicentre, pragmatic, single-blind, 
superiority study design10. All procedures complied with the ethical 
standards of the relevant national and institutional committees on 
human experimentation, as well as with the Helsinki Declaration of 
1975, as revised in 2013. All procedures involving human subjects/
patients were approved by the East of England - Cambridge South 
Research Ethics Committee (16/EE/0233).

Participants

Youth aged 8-17 years with a diagnosis of PTSD following expo-
sure to multiple traumatic stressors were recruited from CAMHS 
clinics and youth mental health services across six mental health  
trusts in England and Wales (Cambridgeshire, Cardiff, Hertford-
shire, North East London, Norfolk and Suffolk, and South London). 
Youth were eligible for inclusion if they: a) met the criteria for a di-
agnosis of PTSD according to the DSM-511, as ascertained by the 
Child PTSD Symptom Scale for DSM-5, interviewer version (CPSS-
I-5)12; b) scored 17 or more on the Child Revised Impact of Event 
Scale, 8-item version (CRIES-8)13; and c) had been exposed to mul-
tiple traumatic stressors, assessed through the interview adminis-
tration of the Child and Adolescent Trauma Screen (CATS)14.

Exclusion criteria were: change of prescribed psychiatric med-
ication in the previous two months; pervasive developmental dis-
order or neurodevelopmental disorder (except attention deficit hy-
peractivity disorder, ADHD); intellectual disability; another prima-
ry psychiatric diagnosis or clinical need that warranted treatment 
ahead of PTSD; inability to speak English; ongoing exposure to 
threat or safeguarding issues; strong likelihood of being unable to 
complete treatment (e.g., foster placement move); or history of or-
ganic brain damage.

Youth aged 16 and older gave their own written informed con-
sent. Caregivers/parents gave written informed consent for par-
ticipants aged under 16, while the children themselves gave their 
assent.

Interventions

CT-PTSD

CT-PTSD is a structured, fully manualized15 psychological treat
ment delivered in an individual format for children and adolescents. 
In this trial, the suggested number of sessions was up to 15, lasting 
60-90 min each. While previous trials (conducted in youth exposed 
to single traumas) suggested that up to 10 sessions be offered, we 
increased this number to allow for the extra complexities associat
ed with PTSD following multiple traumas.

CT-PTSD includes several core elements: psychoeducation, with  
an emphasis on the role of cognitive processes in the onset and 
maintenance of PTSD; timelines, narrative work and imaginal re-
living to help develop a coherent trauma narrative; cognitive re-
structuring (to reframe the meanings and interpretations associ-
ated with trauma and its aftermath), and coping management (e.g., 
addressing maladaptive strategies such as thought suppression, ru-
mination, and safety-seeking behaviors). Up to three sessions were 
allowed for addressing other comorbid conditions and difficulties 
(e.g., depression or self-harm).

CT-PTSD was delivered by NHS CAMHS/youth mental health 
service therapists with an appropriate professional qualification,  
who had completed a CT-PTSD training by a member of the trial  
team (see also supplementary information). Therapists were discour
aged from changing medication in this arm, but such changes were 
not prohibited or considered a breach of trial protocol. Therapists 
were asked to inform the trial team of any medication changes.

Treatment-as-usual (TAU)

TAU involved any active treatment selected by the mental health  
professionals in charge of the patients randomized to this arm. 
Since TF-CBTs are a recommended treatment for PTSD in the UK, 
therapists in this arm were not prevented from delivering these in-
terventions. Changes to medication were not discouraged in this 
arm.

Treatment adherence

Supervision for CT-PTSD therapists was provided by a trial team  
clinical psychologist. Therapists delivering TAU received supervi
sion according to their usual practice. To assess treatment fidelity 
and quality in the CT-PTSD arm, participants were asked to consent 
to therapy sessions being recorded, although this was not mandat-
ed. Clinical psychologists with extensive experience of delivering 
CT-PTSD rated these recordings, using a scale adapted from a trial 
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of CT-PTSD in adults9 (see also supplementary information).
Therapists in each arm were asked to provide information at  

post-treatment about their own professional experience and train
ing, the nature of the treatment they had provided, and the use of 
specific therapy techniques. For a planned sensitivity analysis, when 
psychoeducation, cognitive restructuring and some form of trauma 
memory work (e.g., narrative work, imaginal reliving) or narrative 
exposure therapy were endorsed, a participant randomized to TAU 
was deemed to have received TF-CBT. Eye movement desensitiza-
tion and reprocessing (EMDR) was not regarded as a form of TF-
CBT.

Outcomes

The primary outcome was self-reported PTSD symptoms at post-​
treatment (i.e., 5 to 6 months post-randomization), as measured with  
the CRIES-8. The CRIES-8, a validated self-report questionnaire13, 
is the routine outcome monitoring tool for PTSD in children and 
adolescents endorsed by the UK Children and Young People’s Im-
proving Access to Psychological Therapies programme, and is re
commended by the International Consortium for Health Outcomes  
Measurement16. The CRIES-8 was also completed at baseline, as well  
as at 2.5 months (mid-treatment) and 11 months post-random
ization (secondary outcomes).

Further secondary outcomes (assessed at mid-treatment, post-
treatment, and 11 months post-randomization) were: PTSD diag-
nosis and symptoms, using the CPSS-I-512 (with additional items 
assessing complex PTSD symptoms); DSM-5 PTSD symptom 
self-reported severity, using the CATS questionnaire14 (with ad-
ditional items assessing dissociation symptoms); disturbances in 
self-organization symptoms of complex PTSD, using the 12-item 
Child Complex PTSD Checklist questionnaire17; trauma-related 
misappraisals, using the Children’s Post-Traumatic Cognitions In-
ventory18; anxiety and depression, using the Revised Child Anxi-
ety and Depression Scale (RCADS)19; suicidal ideation, using four 
items from the Mood and Feelings Questionnaire20; and affect reg-
ulation and irritability, using the Affective Reactivity Index (ARI) 
(child and parent/caregiver report)21. Clinician-rated functioning 
was assessed using the Children’s Global Assessment Scale22. Par-
ent/caregiver-rated mental health and well-being were indexed by 
the Strengths and Difficulties Questionnaire (SDQ)23, and emo-
tional instability by the McLean Screening Instrument for Border-
line Personality Disorder, caregiver version (MSI-BPD-C)24.

If the onset of treatment was delayed after randomization, the 
timings of mid-treatment, post-treatment and 11-month assess-
ments were also postponed, up to an additional three months.

Sample size

Our power calculation was based on a meta-analysis25 which 
considered trials of TF-CBT in youth with PTSD, many of which 
used active control treatments, and obtained a pooled effect size of 
0.67. In order to have 90% power to detect a between-group effect 

size of 0.67 (two-tailed t-test, 0.05 significance level), a combined 
sample size of 96 (48 participants per group) was required. In order 
to account for dropout (estimated at 20%), 120 participants were 
recruited.

Randomization and blinding

Trial data collection, randomization, blinding and data analysis 
were overseen by the Norwich Clinical Trials Unit. Patients were 
randomly assigned (1:1), via a web-based randomization service, 
to receive either CT-PTSD or TAU. Randomization was performed 
by the trial coordinator, with stratification by baseline CRIES-8 
score (17-28 vs. 29-40) and site (i.e., recruiting NHS Trust). Alloca-
tion was by preset lists of permuted blocks with randomly distrib-
uted block sizes.

Participants and clinicians were aware of group allocation. Train
ed assessors who collected post-treatment and follow-up interview 
data were blinded to group allocation. Following allocation, all par-
ticipants in the study and their clinical team were asked not to reveal 
the group to which they were randomized to the assessor.

At post-treatment, blind assessors administering the structured 
interviews were asked to guess their interviewee’s randomization 
status. There was no relationship between these guesses and the 
actual arm to which a participant had been randomized (X2=1.41, 
p=0.50).

Statistical analysis

The primary analysis was conducted on an intention-to-treat 
basis, i.e. all participants were followed up, and their data were an
alyzed according to group allocation rather than intervention re-
ceived or adherence. The statistical analysis plan was approved by 
the Trial Steering Committee and the Trial Management Group. A 
general linear mixed effects model (assuming that the CRIES-8 has 
a normal distribution) was used for the primary efficacy analysis. 
This model included the stratification factor of site as a random  
factor. The CRIES-8 baseline score (also used for stratification of ran-  
domization) was included as a covariate, being a probable prog- 
nostic variable. Treatment arm was added as a fixed effect. The ef-  
fect of therapist was not included as a random effect in the model, 
since very few therapists had more than one participant. Statistical 
significance was set at 0.05 (two-sided).

The analyses of secondary outcomes (including CRIES-8 score 
at 11 months) followed an analogous approach. In each case, an 
appropriate linear mixed effects model with inclusion of the strat-
ification factors (i.e., site), measure at baseline (if available) and 
treatment arm was constructed. Between-group differences at each  
time point were analyzed (i.e., time by arm interaction) as well as  
overall treatment effect. This approach was also followed for the  
CRIES-8 (i.e., including mid-treatment, post-treatment and 11-​
month data). Diagnostic status (i.e., the presence of DSM-5 PTSD, 
and ICD-11 PTSD and complex PTSD) was analyzed using a logis-
tic regression model with the stratification factors, measure at base-
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line (if available) and treatment arm as explanatory variables.
In addition to reporting effect sizes, we also calculated several 

indices of clinical improvement for the PTSD outcomes, i.e. reli-
able improvement or deterioration26, 50% improvement, and be-
ing below clinical thresholds where known. These were based on 
observed data only (see supplementary information for details). 
A separate committee, including three independent researchers, 
monitored adverse events and severe adverse events (see supple-
mentary information for definitions).

Analyses were conducted using Stata (version 12.0). All models 
used full information maximum likelihood estimation to handle 
missing data. The trial was registered with an International Stan-
dard Randomized Controlled Trial Number (https://​doi.​org/​10.​
1186/​ISRCT​N1207​7707).

RESULTS

Participant flow and recruitment

Of 304 youth identified by services as being potential partici-
pants, 35 (11.5%) were not eligible for trial entry. In 149 (49.0%) 
cases, the young persons or their families did not consider the trial 
further, their team did not advance the referral, or trial entry was 
not possible. Between February 7, 2017 and July 21, 2021, 58 partic-
ipants were randomized to CT-PTSD and 62 to TAU (see Figure 1).

Three participants were not offered treatment sessions by their 
clinical team. Treatment data were missing for two participants. Six 
patients withdrew from the trial by post-treatment, and a further 
two withdrew by 11 months. Our recruitment and follow-up target 
of N=96 was met for the CRIES-8 at post-treatment.

Demographics and baseline data

Demographic characteristics of the participants, their trauma his
tory, and aspects of their baseline psychopathology are reported in 
Table 1 (see also supplementary information). The sample mainly 
comprised adolescents (mean age: 14.9 years), and females (72.5%). 
Participants had typically been seen by the mental health service 
for several months (mean: 10.0) prior to trial entry. Ten participants 
(8.3%) were in a foster care placement.

The mean number of trauma types reported by youth was 4.7 
(SD=2.2), while the median number of traumatic events reported 
was 14 (interquartile range: 4 to 45). The most common forms of 
trauma were physical abuse or attacks (within or outside the fami-
ly), witnessing physical abuse or attacks, and sudden bereavement. 
Some form (either direct exposure or witnessing) of intrafamilial 
abuse was very common (75.0% of cases). Sexual abuse or violence 
was reported by 40.8% of participants.

The ICD-11 requirements for complex PTSD were fulfilled by 
55.0% of the participants. A large proportion had clinically signifi-
cant depression (74.2%), anxiety (50.8%) or emotional instability 
(48.0%); and a significant minority reported hearing voices (24.2%) 
(see Table 1). A minority of participants (26.7%) were taking medi-

cation for their mental health problems.

Therapist and treatment characteristics

Thirty-nine therapists delivered CT-PTSD and 52 therapists de-
livered TAU. Therapists were from a wide range of professional back-
grounds. CT-PTSD arm participants (relative to TAU) were more 
likely to receive treatment from CBT therapists, while TAU arm par-
ticipants (relative to CT-PTSD) were more likely to receive treatment 
from child psychotherapists. CT-PTSD arm therapists were more 
likely to have a cognitive-behavioral orientation, while TAU arm 
therapists were more likely to have a family/systemic or “other” 
approach (see Table 2 and supplementary information).

No differences were apparent between arms in terms of total 
sessions, but the distribution of sessions was different: CT-PTSD 
participants were more likely to have more than 8 sessions, while 
TAU participants were more likely to have more than 18 sessions 
(see Table 2 and supplementary information).

Therapists in the CT-PTSD arm received more supervision than 
those in the TAU arm. There were no differences between the trial 
arms with respect to participant-rated treatment credibility and 
therapeutic alliance at mid- or post-treatment. CT-PTSD was rated 
as quite credible (mean = 31.5 at post-treatment on a 4-40 scale)  
(see Table 2). The mean overall rating of treatment fidelity and qual
ity in recorded sessions was 4.0 (i.e., “good”) (see also supplemen-
tary information).

CT-PTSD arm therapists were more likely to report using be-
havioral activation, cognitive restructuring, trauma discussion, and  
trauma narrative work. TAU therapists were more likely to report 
using EMDR, mindfulness exercises, parent work, psychodynamic 
work, relaxation exercises, and supportive work (see Table 3 and 
supplementary information). One TAU case was mistakenly as
signed a therapist who had been trained in CT-PTSD, contrary to 
our protocol, but the therapist reported delivering EMDR rather 
than CT-PTSD.

Assessments were conducted at an average of 199 (SD=64) days 
post-randomization for post-treatment, and 389 (SD=76) days post-​
randomization for 11 months. There were no between-arm differ-
ences.

Medication changes were reported for five participants in the 
CT-PTSD arm (four started an antidepressant; one switched from 
an antidepressant to a mood stabilizer), and two participants in 
the TAU arm (one started an antidepressant, and another an anti-
ADHD medication).

Primary outcome

Our primary intention-to-treat analysis considered CRIES-8 
score at post-treatment, finding a non-significant adjusted differ
ence of –3.80 (95% CI: –7.56 to –0.06, p=0.095; Hedges’ g=–0.37, 95% 
CI: –0.78 to 0.03) between the two arms (see Table 4).

Two sensitivity analyses were undertaken. In seven cases (all 
in the CT-PTSD arm), post-treatment CRIES-8 scores were taken 

https://doi.org/10.1186/ISRCTN12077707
https://doi.org/10.1186/ISRCTN12077707
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Figure 1  Study flow diagram. PTSD – post-traumatic stress disorder, CT-PTSD – cognitive therapy for PTSD, TAU – treatment as usual, NHS – National 
Health Service.

Randomized (N=120)

CT-PTSD (N=58) TAU (N=62)

Commenced treatment (N=53)
Treatment status unknown (N=1)
No treatment offered (N=2)
Withdrew from treatment or discharged for non-

attendance (N=2)

Commenced treatment (N=53)
Treatment status unknown (N=1)
No treatment offered (N=1)
Withdrew from treatment or discharged for non-

attendance (N=5)
Referred to non-NHS service (N=1)
Moved out of area (N=1)

Completed mid-treatment assessment (N=40)
Did not complete mid-treatment assessment (N=18)

Completed mid-treatment assessment (N=42)
Did not complete mid-treatment assessment (N=20)

Withdrew (N=1) Withdrew (N=1)

Completed post-treatment assessment (N=49)
Did not complete post-treatment assessment (N=9)

Completed post-treatment assessment (N=47)
Did not complete post-treatment assessment (N=15)

Withdrew (N=1) Withdrew (N=3)

Completed 11-month assessment (N=38)
Did not complete 11-month assessment (N=20)

Completed 11-month assessment (N=43)
Did not complete 11-month assessment (N=19)

Withdrew (N=1) Withdrew (N=1)

Included in intention-to-treat analysis (N=58) Included in intention-to-treat analysis (N=62)

Referrals (N=304)

Eligible (N=269)

Excluded (N=35)

� Single-event trauma (N=8)
� Other psychological condition (N=2)
� Complex risk or safeguarding issues (N=6)
� Not clinically significant PTSD symptoms (N=6)
� Neurodevelopmental disorder (N=3)
� Medication change (N=1)
� Age/Plans to transfer to adult services (N=7)
� Language (N=2)

No further response from referrer/family (N=78)
Discharged, lack of engagement with team (N=16)
Family/child not interested (N=1)
Family relocating (N=3)
Therapists for both arms not available (N=18)
Already working with a therapist (N=9)
Social worker felt trial would be overwhelming (N=2)
Team deemed case inappropriate for trial (N=18)
Recruitment already completed (N=3)
Case not taken on by service (N=1)
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Table 1  Participant baseline characteristics

CT-PTSD  
(N=58)

TAU  
(N=62)

Total  
(N=120)

Age (years), mean±SD 15.4±2.0 14.5±2.8 14.9±2.5

Female sex, N (%) 47 (81.0) 40 (64.5) 87 (72.5)

Race or ethnicity, N (%)

Asian 0 3 (4.8) 3 (2.5)

Black 4 (6.9) 5 (8.1) 9 (7.5)

Mixed 7 (12.1) 7 (11.3) 14 (11.7)

White British 45 (77.6) 46 (74.2) 91 (75.8)

White other 2 (3.4) 1 (1.6) 3 (2.5)

Family status, N (%)

Single 10 (21.7) 11 (21.6) 21 (21.6)

Relationship, not cohabiting 1 (2.2) 4 (7.8) 5 (5.2)

Cohabiting 8 (17.4) 6 (11.8) 14 (14.4)

Married 16 (34.8) 17 (33.3) 33 (34.0)

Separated/divorced 9 (19.6) 13 (25.5) 22 (22.7)

Widow/widower 2 (4.3) 0 2 (2.1)

Trauma history, N (%)

Serious natural disaster 2 (3.4) 1 (1.6) 3 (2.5)

Serious accident/injury 8 (13.8) 26 (41.9) 34 (28.3)

Robbed by threat, force or weapon 5 (8.6) 5 (8.1) 10 (8.3)

Physical abuse/attack, family 34 (58.6) 23 (37.1) 57 (47.5)

Physical abuse/attack, non-family 24 (41.4) 33 (53.2) 57 (47.5)

Witness physical abuse/attack, family 33 (56.9) 33 (53.2) 66 (55.0)

Witness physical abuse/attack, non-family 25 (43.1) 28 (45.9) 53 (44.5)

Someone older touching private parts 20 (35.1) 16 (25.8) 36 (30.3)

Someone forcing or pressuring sex 17 (29.3) 13 (21.7) 30 (25.4)

Sudden/violent death of  someone close 26 (44.8) 29 (46.8) 55 (45.8)

Attacked, stabbed, shot at, or hurt badly 2 (3.4) 11 (17.7) 13 (10.8)

Witness attack/stabbing/shooting/killing 13 (22.4) 22 (35.5) 35 (29.2)

Medical procedure 16 (27.6) 13 (21.3) 29 (24.4)

Other 38 (65.5) 45 (72.6) 83 (69.2)

Any sexual abuse, N (%) 27 (46.6) 22 (35.5) 49 (40.8)

Any intrafamilial trauma/abuse, N (%) 42 (72.4) 48 (77.4) 90 (75.0)

Trauma types, mean±SD 4.5±2.2 4.8±2.1 4.7±2.2

Trauma total number, median (IQR) 14 (4 to 42) 17 (6 to 46) 14 (4 to 45)

Use of  psychotropic medication, N (%)

Anti-ADHD 2 (3.4) 2 (3.2) 4 (3.3)

Antipsychotic 2 (3.4) 2 (3.2) 4 (3.3)

Antidepressant 15 (25.9) 11 (17.7) 26 (21.7)

Benzodiazepine 1 (1.7) 0 1 (0.8)

Any 19 (31.0) 13 (21.0) 32 (26.7)

Time under care before trial entry (months), mean±SD 9.9±7.6 10.1±8.2 10.0±7.9
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from clinical notes (as the trial team questionnaire battery was not 
completed); when these data were excluded (in an analysis recom-
mended by the Trial Steering Committee), the difference between 
the two arms was also non-significant (p=0.360). When excluding 
cases from the TAU arm that were confirmed to have involved TF-
CBT (N=9), CT-PTSD was superior to TAU (adjusted difference: 
–4.60, 95% CI: –8.36 to –0.81, p=0.047; g=–0.46, 95% CI: –0.89 to –0.04).

Secondary outcomes

Linear mixed effect models that incorporated data at each time-
point (i.e., mid-treatment, post-treatment and 11-month follow-up 
assessment) were derived for each secondary outcome. A signifi-
cant treatment effect was found for the CRIES-8 score across time 
points (p=0.007), and for CRIES-8 score at the 11-month follow-
up considered alone (adjusted difference: –5.38, 95% CI: –8.88 to 
–1.87, p=0.003; g=–0.46, 95% CI: –0.90 to –0.02). Pre-post effect sizes 
for each arm were large, and maintained at 11-month follow-up 
(see Table 5 and supplementary information).

No significant effects were detected for the self-reported DSM-
5 PTSD questionnaire (the CATS), the interview-based measure  
of DSM-5 PTSD severity (the CPSS-I-5), and self-reported distur
bances in self-organization, dissociation, or negative trauma-re
lated appraisals. Pre-post effect sizes were large for the CATS and 
the CPSS-I-5 in both trial arms and were maintained at 11-month 
follow-up. No between-arm differences were apparent for PTSD  
diagnoses (i.e., DSM-5 PTSD, ICD-11 PTSD, or ICD-11 complex 
PTSD) at post-treatment or 11 months (see Table 5).

For several subscales of the RCADS, CT-PTSD was superior to 
TAU at 11 months: total anxiety and depression score (adjusted 
difference: –9.37, 95% CI: –18.28 to –0.46, p=0.039); total anxiety 

(adjusted difference: –7.44; 95% CI: –14.55 to –0.33, p=0.041); panic  
(adjusted difference: –2.57, 95% CI: –4.69 to –0.46, p=0.017), and sep
aration anxiety (adjusted difference: –1.85, 95% CI: –3.26 to –0.44, 
p=0.011).

CT-PTSD was superior to TAU on the SDQ subscale for parent-
reported emotional difficulties at post-treatment (p<0.001) and 11 
months (p=0.002); on MSI-BPD-C emotional instability at post-
treatment (p=0.014); and on parent-reported affect dysregulation 
and irritability at 11 months (p=0.015). Significant treatment effects 
across time points were found for parent-reported affect dysregula-
tion and irritability (p=0.013), emotional instability (p=0.022), SDQ 
emotional difficulties (p<0.001), and SDQ total score (p=0.043) 
(see Table 5).

These analyses were repeated excluding cases from the TAU 
arm that were confirmed to have involved TF-CBT. The same pat
tern of results was found for secondary outcomes, but with fur-
ther between-arm differences: CT-PTSD was superior to TAU on 
parent-reported affect dysregulation, SDQ total difficulties, and 
overall functioning at post-treatment, and on emotional instability 
at 11 months (see supplementary information).

Clinical improvement

Reliable improvement on the CRIES-8 (decreased by 11.92 or 
more) was reported by 42.9% of CT-PTSD and 29.8% of TAU par-
ticipants at post-treatment, and by 47.4% of CT-PTSD and 27.9% 
of TAU participants at 11-month follow-up. These differences were 
not statistically significant (see also supplementary information).

Reliable improvement on the CATS (decreased by 14.89 or more)  
was reported by 39.0% of CT-PTSD and 24.4% of TAU participants 
at post-treatment (non-significant difference), and by 56.8% of CT-​​  

CT-PTSD  
(N=58)

TAU  
(N=62)

Total  
(N=120)

Psychopathology

Complex PTSD, N (%) 38 (65.5) 28 (45.2) 66 (55.0)

Elevated emotional instability (MSI-BPD-C ≥7), N (%) 22 (46.8) 25 (49.0) 47 (48.0)

Hears voices (not re-experiencing), N (%) 14 (24.1) 15 (24.2) 29 (24.2)

RCADS clinical range (T-score ≥70), N (%)

Total 36 (62.1) 39 (62.9) 75 (62.5)

Depression 43 (74.1) 46 (74.2) 89 (74.2)

Anxiety total 32 (55.2) 29 (46.8) 61 (50.8)

Generalized anxiety disorder 20 (34.5) 20 (32.3) 40 (33.3)

Obsessive-compulsive disorder 17 (29.3) 16 (25.8) 33 (27.5)

Panic disorder 38 (65.5) 31 (50.0) 69 (57.5)

Separation anxiety disorder 35 (60.3) 30 (48.4) 65 (54.2)

Social anxiety disorder 17 (29.3) 18 (29.0) 35 (29.2)

PTSD – post-traumatic stress disorder, CT-PTSD – cognitive therapy for PTSD, TAU – treatment as usual, ADHD – attention deficit hyperactivity disorder, MSI-
BPD-C – McLean Screening Instrument for Borderline Personality Disorder, caregiver version, IQR – interquartile range, RCADS – Revised Child Anxiety and 
Depression Scale

Table 1  Participant baseline characteristics (continued)



World Psychiatry 24:3 - October 2025� 429

PTSD and 30.2% of TAU participants at 11-month follow-up (p=​
0.017). An improvement of at least 50% on the CATS was report-
ed by 29.3% of CT-PTSD and 17.8% of TAU participants at post-
treatment (non-significant difference), and by 37.8% of CT-PTSD 
and 14.0% of TAU participants at 11-month follow-up (p=0.014) 
(see also supplementary information).

Deterioration and adverse events

Our protocol pre-specified that we would report the frequency 
with which participants experienced a deterioration of 7 or more 
from baseline on the CRIES-8. At mid-treatment, three CT-PTSD 

participants (7.5%) and one TAU participant (2.4%) had experi-
enced this degree of deterioration. At post-treatment, no CT-PTSD 
participants and two TAU participants (4.3%) had experienced it. 
This was also the case at the 11-month follow-up assessment (see 
also supplementary information).

Four adverse events were reported in the CT-PTSD arm, that 
were classified, respectively, as “decline in mental state”, “any un-
toward increase in extent of self-harm or suicidal ideation”, “over-
dose of medication without signs or symptoms”, and “other” (the 
participant was thought to be beginning to experience a psychotic 
episode). Three adverse events were reported in the TAU arm, clas-
sified as “decline in mental state” (two cases) and “any untoward  

Table 2  Therapist and therapy characteristics

CT-PTSD 
(N=58)

TAU  
(N=62) p

Therapist profession, N (%) <0.001

CBT therapist 20 (37.0)* 3 (5.1)

Child psychotherapist 0 9 (15.3)*

Clinical psychologist 20 (37.0) 21 (35.6)

Counselling psychologist 3 (5.6) 0

Family therapist 1 (1.9) 6 (10.2)

Nurse 4 (7.4) 6 (10.2)

Social worker 1 (1.9) 3 (5.1)

Other 5 (9.2) 11 (18.6)

Therapist orientation, N (%) <0.001

Cognitive-behavioral 38 (79.2)* 12 (27.3)

EMDR 1 (2.1) 3 (6.8)

Family/systemic 2 (4.2) 12 (27.3)*

Psychodynamic 0 3 (6.8)

Other 7 (14.6) 14 (31.8)*

Number of  therapy sessions, 
mean±SD

10.7±4.2 11.1±9.7 0.774

8+ sessions, N (%) 43 (75.4) 35 (56.5) 0.029

12+ sessions, N (%) 26 (45.6) 24 (28.7) 0.446

18+ sessions, N (%) 2 (3.5) 13 (21.0) 0.004

Supervision (minutes), 
mean±SD

159±103 90±109 0.005

Patients’ therapy ratings

Credibility, mid; mean±SD 30.0±8.36 28.4±8.79 0.421

Credibility, post; mean±SD 31.5±9.37 29.1±9.90 0.264

Therapeutic alliance, mid; 
mean±SD

36.9±7.86 37.0±7.20 0.941

Therapeutic alliance, post; 
mean±SD

37.6±7.94 38.0±6.97 0.853

Asterisks indicate a significant post-hoc difference between the two groups. 
CT-PTSD – cognitive therapy for PTSD, TAU – treatment as usual, CBT – 
cognitive-behavioral therapy, EMDR – eye movement desensitization and 
reprocessing, mid – mid-treatment, post – post-treatment.

Table 3  Treatment components reported by therapists (%)

CT-PTSD 
(N=58)

TAU  
(N=62) p

Behavioral activation 67.6 38.1 0.032

Art therapy 0 5.3 0.413

Cognitive restructuring 91.7 54.5 0.002

Trauma discussion 100 70.8 <0.001

EMDR 0 35.0 0.001

Medical review 14.3 11.8 1.00

Mindfulness exercises 28.1 60.9 0.015

Parent work 36.4 70.0 0.018

Play therapy 3.6 22.2 0.069

Problem solving 46.7 61.9 0.283

Psychoeducation 100.0 100.0 -

Psychodynamic work 0.0 20.0 0.037

Relaxation exercises 40.6 76.2 0.011

Reliving 70.6 55.6 0.278

Supportive work 74.3 100.0 0.005

Trauma narrative work 88.9 41.2 <0.001

CT-PTSD – cognitive therapy for PTSD, TAU – treatment as usual, EMDR – 
eye movement desensitization and reprocessing

Table 4  Adjusted mean differences between CT-PTSD and TAU for 
the primary and sensitivity analyses (CRIES-8) at post-treatment

Adjusted difference 
(95% CI) p Hedges’ g (95% CI)

All available data –3.80 (–7.56 to –0.06) 0.095 –0.37 (–0.78 to 0.03)

Excluding scores 
taken from 
clinical notes

–2.20 (–6.05 to 1.74) 0.360 –0.20 (–0.62 to 0.22)

Removing TAU 
cases treated 
with TF-CBT

–4.60 (–8.36 to –0.81) 0.047 –0.46 (–0.89 to –0.04)

CT-PTSD – cognitive therapy for PTSD, TAU – treatment as usual, TF-CBT – 
trauma-focused cognitive behavioral therapy, CRIES-8 – Child Revised Impact 
of  Event Scale, 8-item version
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increase in extent of self-harm or suicidal ideation” (one case). One 
severe adverse event was reported in each arm, classified respec-
tively as “overdose of medication without signs or symptoms” in the 
CT-PTSD arm, and “any untoward increase in extent of self-harm or 
suicidal ideation” in the TAU arm.

DISCUSSION

In this pragmatic trial of CT-PTSD versus TAU for children and 
adolescents with PTSD following multiple trauma exposure, in 
whom significant comorbid mental health conditions at baseline 
were common, CT-PTSD was not significantly superior to TAU on 
the CRIES-8 at post-treatment, but showed a significant superiority 
at 11-month follow-up (p=0.003). CT-PTSD was significantly supe-
rior to TAU on the CRIES-8 at post-treatment when patients who 
had received TF-CBT were excluded from that arm (p=0.047), and 
in a mixed-effect model incorporating all time points (p=0.007).

CT-PTSD was superior to TAU at post-treatment with respect 
to parent-reported emotional instability (p=0.014) and emotional 
difficulties (p<0.001). At the 11-month assessment, CT-PTSD dem
onstrated superiority with respect to total anxiety and depression 
(p=0.039), total anxiety (p=0.041), panic symptoms (p=0.017) and 
separation anxiety symptoms (p=0.011), as well as to parent-re
ported emotional difficulties (p=0.002) and affect dysregulation 
and irritability (p=0.015). No differences were apparent for other 
outcomes, including PTSD diagnoses.

Several features of the DECRYPT trial underline the robust na-
ture of the evaluation undertaken, and particularly the relevance of 
the trial’s findings to routine clinical practice.

First, it is noteworthy how severe participants’ mental health 
problems were at baseline. All participants met full DSM-5 PTSD 
criteria, unlike many earlier trials which included youth with sub-
syndromal PTSD. Moreover, a considerable proportion fulfilled 
ICD-​​11 requirements for a complex PTSD diagnosis (55.0%), and a 
large proportion had clinically significant depression (74.2%), anx
iety (50.8%), or emotional instability (48.0%). A significant minor-
ity (24.2%) also reported hearing voices. The degree of impairment 
(measured by the Children’s Global Assessment Scale) and in par-
ticular the degree of negative trauma-related appraisals (measured 
by the Children’s Post-Traumatic Cognitions Inventory) were much 
more severe than in comparable European trials27,28. Future TF-
CBT treatment protocols should consider how to address the degree 
of impairment and comorbidity identified here.

Second, the therapists in this trial were highly diverse, with a 
wide range of professional backgrounds and therapeutic orienta-
tions represented. The CT-PTSD arm comprised more therapists 
with a cognitive-behavioral orientation than the TAU arm, but the 
amount of specific training that they received during their partici-
pation in the present trial was minimal. While CT-PTSD therapists 
received a greater amount of supervision, TAU therapists were free 
to use whatever treatments they had already been using in clini-
cal practice, including TF-CBT. Treatment fidelity and quality were 
deemed to be satisfactory in the recorded sessions, although there 
is certainly scope for improvement.

The number of completed sessions in the treatment phase was 
fewer than expected, and this was not attributable to treatment drop-
out. Services were free to continue to offer psychological treatment 
after the post-treatment assessment. It may be that there was an in-
adequate dose of therapy delivered in the main treatment phase for 
CT-PTSD to have its full effect, and the extension of therapy beyond 
the post-treatment assessment led to between-group differences at 
the 11-month assessment.

The trial’s pattern of findings – with some features of the post-
traumatic stress response (e.g., trauma-related appraisals and dis-
turbances in self-organization) only showing a modest shift in the 
treatment phase – suggests that clinicians may need to consider 
extending the number of sessions offered to these complex cases 
to address issues relating to self-concept and identity, and possibly 
using multiple assessment measures to track progress over time.

It is noteworthy that, despite the severity of the needs of the re-
cruited youth, there were very few adverse events, and little evidence 
of deterioration in PTSD severity over the course of treatment. More-
over, suicidal ideation showed some improvement in each group. 
This is important, given clinician concerns around the delivery of 
TF-CBT to youth with PTSD, including lack of confidence and fears 
around “retraumatization”29. Furthermore, the large pre-post effect 
sizes for each group with respect to PTSD severity and overall func-
tioning (that compare favorably to earlier trials) emphasize the value 
of offering treatment to children and adolescents with PTSD follow-
ing multiple trauma exposure, despite the complexity of their needs. 
An embedded qualitative study30 found that youth who received CT-
PTSD derived self-defined benefits, including feeling more able to 
talk about trauma and improved abilities to cope.

This trial has some limitations. In attempting to understand the 
full range of difficulties that youth experienced, we may have in-
creased participant burden excessively, generating a relatively high 
number of missing data. The trial arms were unbalanced with re-
spect to some treatment characteristics (e.g., more CBT practitioners 
and supervision in the CT-PTSD condition). While we attempted to 
assess treatment fidelity, only a limited number of therapy record-
ings were available.

It might be argued that TF-CBT should not have been allowed 
as a treatment option in the TAU arm. However, this has been the 
recommended first-line treatment for PTSD in children and adoles-
cents since a UK treatment guideline recommendation in 2005, and 
so we deemed that formally excluding this option may have been 
unethical. Moreover, as a pragmatic trial, the TAU arm represented 
the range of interventions available in routine mental health settings.

In conclusion, although we did not find that CT-PTSD was su-
perior to TAU on our primary outcome at post-treatment, we did 
show that CT-PTSD was superior at the 11-month follow-up, and 
in a mixed-effect model incorporating all time points. Both CT-
PTSD and TAU were acceptable to youth and not associated with 
significant deterioration or adverse events, despite the significant 
range of comorbid mental health problems experienced by these 
youth. This pragmatic trial is likely to add significantly to the opti-
mization of psychological intervention in youth with PTSD follow-
ing multiple traumas, accompanied by severe comorbid mental 
health problems, in routine settings.
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INSIGHTS

Beyond treating mental disorders: the broad impact of acceptance 
and commitment training

Psychotherapists know things that the world needs to know. Al­
though research on psychotherapy has for the last half a century 
largely targeted psychiatric syndromes, an extensive body of knowl­
edge has also been accumulated on how change happens when 
psychotherapy is successful. It turns out that these “processes of 
change” are also helpful in virtually every other area of human func­
tioning.

Psychotherapy works when people learn to be more cognitively 
and emotionally open, and develop a deeper or more spiritual sense 
of self, consciously focusing their attention on what is of importance 
to them in the present. They then need to use these “mindfulness” 
skills to create values-based behavioral habits that bring meaning 
and purpose into their lives, while also extending these skills to their 
relationships and taking care of their body1.

Virtually every replicated mediator that empirically explains the 
impact of any form of psychotherapy on mental health outcomes 
can fit comfortably within the above two sentences. This set of pro­
cesses is an extended version of the “psychological flexibility mod­
el”2. It was first championed and targeted by acceptance and com­
mitment therapy or training (“ACT” in either case, said as a single  
word)3, but we now know that other successful evidence-based 
forms of psychotherapy commonly work by altering elements of 
this same set1.

ACT was never just a form of psychotherapy, which is why the 
word “training” soon became necessary to describe the use of its 
methods in contexts outside of the treatment of mental disorders, 
such as in prevention, physical and behavioral health, social well­
ness and justice, and education or performance areas. There are  
now over 1,100 randomized controlled trials on ACT, and a review 
of that vast literature shows that less than one third of the exist­
ing studies have focused on alleviating existing psychiatric syn­
dromes4.

The broad impact of ACT training outside of the domain of men-  
tal disorders suggests that other forms of evidence-based psycho­
therapy also might be repurposed to solve problems and to pro­
mote human prosperity in a much wider range of use cases.

Here we mention a handful of areas as examples of the impact 
of ACT training. In all of them it is known both that ACT training 
can be helpful and that the processes of change that explain its im­
pact fit within the extended psychological flexibility model.

One very important area is the use of ACT to help patients step 
up to physical and behavioral health challenges, such as in chron­
ic pain and terminal illness. Multiple meta-analyses in these areas 
suggest that ACT training can be helpful5.

An impressive recent example is a study on motor neuron dis­
ease6, a terminal illness with no known medical treatments, from 
which 300,000 people suffer and 40,000 persons a year die. When 
ACT training was used to increase psychological flexibility, the 
quality of life of patients improved substantially at 6 and 9 months 

post-randomization, compared to usual care alone. The authors 
stated that improving quality of life is “vital given the progressive 
nature of the condition” and, while previously “guidelines have 
not been able to recommend evidenced psychological interven­
tions for this population”, “this trial provides definitive evidence 
for one such intervention”. Similar findings have been reported in 
a wide range of other physical diseases, as well as traumatic inju­
ries5.

Another set of high-quality studies on ACT training have ad­
dressed the sequelae of war. When war happens, almost all forms 
of human functioning are disrupted: relationships, sleep, self-care, 
eating, physical health, mental health, and so on. When the World 
Health Organization (WHO) identified the need for a method to 
address the broad range of human problems occasioned by war, it 
settled on ACT training as a possible option. An ACT-based guided 
self-help book in graphic novel or “cartoon book” form was creat­
ed, called “Doing What Matters in Times of Stress”. This is generally 
used in combination with audio tapes (available in 32 different 
languages), with the help of non-professionals who have received 
training in how to present the material in small groups (viewing 
the book, listening to the tapes, and discussing the material).

In a carefully done randomized trial published in this journal7, 
it was found that, compared to an enhanced treatment as usual 
condition, this scalable intervention reduced by 47% the future 
development of mental health problems among war survivors 
who were not yet showing a diagnosable disorder.

As an indication of its perceived relevance to the public, the 
ACT-based book is now the most frequently downloaded docu­
ment from the WHO website, and is being actively disseminated 
in Ukraine. Based on multiple studies, the WHO website itself says 
that “the guide is for anyone who experiences stress, wherever 
they live and whatever their circumstances”. As an indication of 
that assessment, when the COVID-19 pandemic occurred and no 
validated psychological intervention was yet available, the WHO 
referred people to this guide.

The use of worksite-based training to decrease stress and to fos­
ter work effectiveness is another example with positive evidence8. 
Simple employee workshops can be used to train people in how to 
apply ACT methods to their own lives to enhance their psycholog­
ical flexibility, reduce stress, increase job satisfaction, and improve 
objective measures of performance such as the ability to learn 
new tasks. This is particularly likely to occur if the worksite itself 
affords employees the ability to have control over how to accom­
plish work-related tasks. The formula is simple: flexible workers in 
a flexible workplace predict both employer and employee success.

A final example is addressing stigma. Across a wide range of spe­
cific forms, in groups who are the recipients of enacted stigma – eth­
nic and racial minorities; persons who are neurodiverse; lesbian,  
gay, bisexual, transgender, queer or questioning (LGBTQ+) popula-  
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tions; religious minorities; persons with high body weight; and so 
on – ACT training has been found to be both psychologically help­
ful and to empower steps needed to create social and environmen­
tal change and to promote social justice9.

The breadth of application of ACT and the apparently near-uni­
versal relevance of the processes it targets raises the intriguing pos­
sibility that the core of what evidence-based psychotherapies of  
many forms target could be helpful beyond the treatment of men­
tal disorders per se. The size of the database on successful studies  
of processes of change in ACT and ACT training1, the expansion  
of ACT into lower and middle income countries4, and the range  
of studies on applied areas outside of psychiatric syndromes4 are 
large compared to most other forms of evidence-based psycho­
therapy, but the takeaway point may be relevant to these other  
forms as well.

Psychotherapists know things that the world needs to know. In 
the context of the ongoing and worldwide crises of climate change, 
immigration, economic disparities, rapid social change, religious 

conflicts, political division, and war, that is a message of cautious 
hope for the world.
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Has the time come to stop using control groups in trials of 
psychosocial interventions?

Control conditions are an essential element in evidence-based 
mental health. In randomized trials, these conditions are needed 
to make sure that the improvements found in people who receive 
an intervention are not caused by other factors, such as spontane­
ous recovery. But control conditions in mental health research tri­
als have many problems.

Drug trials are relatively simple, because they almost always can 
make use of pill placebo control conditions. This allows to exam­
ine the exact contribution to the effects of the specific substance in 
the pill, compared to the same pill without the active substance, in 
double-blind designs. However, the outcomes of these trials can 
also be biased. For example, adverse effects of medications in psy­
chiatry are common, and often reveal who receives the active drug 
in a randomized trial, thus breaking the masking. The outcomes 
may also be affected, for example, by sponsorship bias and the use 
of “placebo run-in” methods1. Furthermore, pill placebo cannot 
be used in trials examining psychosocial interventions.

One of the most used control conditions in these latter trials 
is waitlist, in which participants receive the intervention after the 
experimental group has finished2,3. One advantage is that in the 
end all participants receive the intervention. A disadvantage is, 
however, that waitlist controlled trials result in larger effects of an 
intervention than, for example, usual care control groups, and may 
overestimate the true effect of the intervention4,5. It is not clear 
why the effects are larger – maybe because of increased expecta­
tions, but that is not certain2.

Usual care is another control condition that is often chosen6. 
Trials with such control groups have the advantage that they can 
show what an intervention can add to the care that is already avail­
able. The main disadvantage, however, is that usual care can vary 

considerably. It can be delivered in primary care, in specialized 
care, in general medical settings, or in other settings. The care de­
livered within each of these settings also varies considerably across 
countries and regions. For example, usual care delivered in a pri­
mary care setting can be a relatively extensive treatment in high-
income countries, but in low- and middle-income countries it typ­
ically means no treatment at all. To solve this, trials sometimes use 
“enhanced usual care”, in which the care is delivered as it should 
be in ideal circumstances. However, this does not solve the issue of 
the heterogeneity of usual care across settings and countries, mak­
ing the results of trials difficult to generalize to other settings and 
communities than where the trial was conducted.

Another type of control condition is “no treatment”, in which 
participants are not offered care at all. However, every person has 
the right to access treatment, whether or not he/she participates in 
a trial. This means that everyone always has access to “usual care”. 
“No treatment” may, therefore, be better considered as a specific 
type of usual care. It suffers from the same heterogeneity as other 
usual care conditions, because it varies considerably across coun­
tries and communities.

“Psychological placebos” have in principle the possibility to 
mask participants for the condition they have been assigned to2,3. 
However, when a psychological placebo is delivered in such a way 
that it is a credible treatment, it can be quite effective in itself. For 
example, cognitive behavioural therapy for depression does not 
significantly differ from non-directive counseling, which is often 
used as a psychological placebo condition7. If, on the other hand, 
psychological placebo is not delivered as a credible treatment, 
then patients know that they are in the control group, the mask­
ing is broken, and expectancies will be reduced. In this case, pa­
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tients in the control group may be disappointed and demoralized, 
and the effects that are found in the trial can be more an artefact 
than a true outcome of the intervention. “Psychological placebos” 
should, therefore, preferably be avoided in trials, or at least be used 
very cautiously.

So, there is not really a satisfactory control condition that can 
be used when examining the effects of psychosocial interventions. 
But, over the past decades, an increasing number of randomized 
controlled trials have examined the effects of many psychosocial 
interventions. For example, in the field of psychotherapies for de-
pression, more than 400 randomized trials have been conducted 
with all kinds of control conditions. Overall, these therapies have 
comparable effects, can be administered in all kinds of formats 
and in many different target groups5. At some point new con-
trolled trials add very little new knowledge to what is already avail-
able. In psychotherapies for depression that seems to be the case 
already, but also in other research areas there are several dozens 
and sometimes hundreds of trials available on psychosocial inter-
ventions, such as in the treatment of anxiety disorders, substance 
use disorders and psychotic disorders.

When we know that a treatment works in comparison to a con-
trol group, and that has been confirmed in multiple randomized 
trials, we could step away from controlled trials altogether and fo-  
cus on other clinical questions that are also relevant. New treat-
ments can be compared to established treatments in randomized 
trials without a control group to examine if they have comparable 
effects. Fractional factorial designs do not need a control condition 
either and allow to examine effective components of psychosocial 
interventions​8. Stepped wedged designs can be used to examine 
the effects but also how to implement interventions in routine care. 
And we can focus on the collection of large, high-quality datasets in 
routine care, with as many relevant predictors as possible, in order 
to identify who benefits from which treatment and further develop 

personalized interventions. Using techniques such as propensity 
score matching9, we can estimate the effects of an intervention by 
accounting for all covariates that may predict its outcome.

In summary, the most frequently used control conditions in trials  
of psychosocial interventions overestimate the effects (waitlist), are 
extremely heterogeneous by design and cannot be generalized to 
other settings or countries (usual care and no treatment), or cannot 
be delivered as they should (psychological placebos). In random-
ized controlled trials there is no good alternative for such control 
groups, and researchers should carefully consider the advantages 
and disadvantages of each type of control before deciding which 
one to use. At some point, however, we have enough controlled tri-
als, and new ones do not add very much to what is already known. 
For several research areas, this moment is there or very close. This 
allows to step away from conventional randomized trials with con-
trol groups and to examine other questions that are relevant to im-
prove outcomes for patients.
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Bringing future thinking into focus in psychopathology

Mentally representing possible events in our personal future has 
been theorized as a central organizing feature of human psychol-
ogy. Even our autobiographical memory can be thought as func-
tioning to provide the building blocks for imagining our future. As 
Kierkegaard suggested, life must be lived forwards.

Future thinking occurs both voluntarily and involuntarily through
out our daily lives, and plays a fundamental role in mental health 
and adaptation. It allows us to make if-then inferences about con-
sequences, pre-experience possibilities for internal and external  
conditions, and make decisions and plans about what to do or avoid. 
It helps us set meaningful goals and devise solutions to potential 
problems. Moreover, future thinking regulates our emotions and 
motivation, through mechanisms such as anticipatory rewards, anx-
iety about negative outcomes or uncertainty, and disgust for experi-
ences that we wish to avoid. It also creates a sense of self-continuity 
as we imagine how we will change over time. Additionally, it fosters 
social bonds by enabling us to imagine, anticipate and discuss social 

plans or shared experiences with others.
However, future thinking can become dysfunctional within the 

context of psychopathology. While this is partly recognized through 
symptoms in diagnoses, such as hopelessness in depression, apa-
thy in schizophrenia, or excessive worrying in generalized anxiety 
disorder, other changes in future thinking cut across various psy-
chopathologies. While best understood within emotional and psy-
chotic disorders, dysfunction is not limited to them.

A fundamental difficulty in generating positive future events and 
possibilities is observed in conditions such as depression, schizo
phrenia-spectrum disorders, suicidality, deliberate self-harm, post-
traumatic stress, and borderline personality disorder. Hopelessness 
in depression and suicidality are linked to this impairment, but not 
reliably to the generation of more negative events1. This becomes 
particularly relevant as individuals struggle to imagine meaningful 
reasons for living.

In psychopathology, a general finding in future thinking is a ten
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dency to generate fewer specific, individualized future events, and 
more generalized, categorical types of events. There are also fewer 
vivid details and less experience of emotionally amplifying men-
tal imagery for positive events, but more for intrusive and nega-
tivistic future thoughts2. This lack of sensory detail can inhibit the 
sense of pre-experiencing the future, diminishing the believability 
of potential rewards or joy, and making it harder to counter nega-
tive expectations. In clinical anxiety, future negative events tend to 
be experienced as particularly detailed and vivid, consistent with 
heightened alertness and a focus on aversive experiences or po-
tential dangers3.

Psychopathology is generally associated with future thinking 
saturated with negative content. Negative future thinking is more 
easily generated, and accompanied by increased worry about con-
sequences, involuntary and intrusive thoughts, and more extreme 
catastrophizing. In internalizing conditions, there is less in-the-
moment pleasure when anticipating future events, and predictions 
of stronger negative emotional reactions and consequences for fu-
ture events prevail. This can diminish motivation for experiences 
that could otherwise bring emotional, physical, personal or social 
rewards. In schizophrenia-spectrum disorders, mental imagery is 
less vivid in its sensory qualities, which is associated with less an-
ticipation of pleasure, less motivation, and less engagement in sub
sequent activities4.

A “better safe than sorry” mechanism may help explain this dys-  
function. Once negative biases about the self and the world are set  
up, they create a tendency to generate similarly negative thoughts  
about the future, along with a bias toward information that is con-
firmatory, threat-related, more generalized, and lower in sensory-
perceptual detail. According to predictive processing theory, this is 
thought to maintain the predictability of the world and potentially 
mitigate disappointment. However, this comes at the expense of 
maintaining negative expectations and less nuanced or positive fu
ture thinking that could alter these predictions5.

Thus, future thinking dysfunction plays a pivotal role in the “vi
cious cycle” of decreased interest, withdrawal and hopelessness, 
as seen in conditions such as depression. To illustrate, consider 
a therapeutic task such as activity scheduling. Challenges arise 
when individuals attempt to first generate specific possible future 
activities related to pleasure or mastery. When activities are select-
ed, imagining their details becomes difficult, as does anticipating 
or experiencing positive emotions or satisfaction. Negative or lack-
luster outcomes are more likely to be predicted, leading to lower 
motivation, reduced engagement with plans, and a reinforce
ment of prior beliefs about a negative future or lack of self-effica-  
cy. This underscores the role of future thinking in how people ap-  
praise both how their lives will be and how their lives are.

Intervening in how people project themselves mentally and 
emotionally into the future may help break this cycle and promote 
healthier ways of thinking, feeling and functioning. Standalone fu-
ture thinking interventions tend to focus on bringing prospection 
under conscious control. This involves repeated practice in sim-
ulating specific future events with positive or adaptive outcomes, 
as well as the promotion of rich detail and mental imagery. Such 
interventions are typically brief, deliverable alongside other ther-
apy, and generally have moderate-size effects on characteristics 

of future thinking in clinical samples6. Specific examples include 
Positive Mental Imagery Training, for which a series of controlled 
trials have shown reductions in anhedonia and depressive symp-
toms7; Future Event Specificity Training, for which controlled tri-
als show changes in transdiagnostic factors, reduced anhedonia, 
and a higher likelihood of remission from major depression8; and 
Episodic Future Thinking, for which various substance-use related 
outcomes have been found across controlled trials9.

Aside from standalone future thinking interventions, many 
therapeutic tasks in evidence-based treatments already implicitly 
or explicitly engage future thinking. Examples include generating 
therapeutic goals, problem-solving, behavioral experiments and 
exposure techniques, thought challenging, motivational interview-
ing, and interpersonal or assertiveness skills. The extant literature 
on future thinking indicates that more concerted targeting of future 
thinking within these tasks may lead to better outcomes.

A focus on generating specific events located in time and space 
during therapeutic tasks may increase the likelihood of produc-
ing richly detailed future thinking as content for therapeutic work. 
Promoting mental imagery and sensory details can enhance the 
sense of pre-experiencing and elicit associated beliefs, concerns 
and predictions to be leveraged. The personal significance of fu-
ture events and their outcomes can be emphasized, linking them 
to clear goals and values related to approach or avoidance behav-
iors. Importantly, anticipated emotional states – and the felt sense 
of that anticipation – can help individuals savor positive emotions 
or habituate to less palatable negative emotions.

Generating divergent possibilities for future events may fos-
ter cognitive flexibility and a greater sense of choice. Additionally, 
spending time elaborating on the process and steps of plans or 
goals is likely an important factor in improving perceived control. 
People may be primed for future thinking by recalling concrete past 
experiences to fuel the generation and anticipation of future events. 
Tasks such as daily or weekly recording of experiences, including 
positive evidence logs, and reminders to engage in purposeful fu-
ture thinking for specific behaviors each day (i.e., remembering to 
think about the future) can promote this.

Thus, more consideration of the role of future thinking in gener-
al, as well as in therapy, is required. Given the known dysfunction 
of future thinking in psychopathology, this may enhance thera-
peutic tasks. Bringing future thinking into focus as a central driver 
of change could prove to be time well spent in the present.
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Advancing mental health in university students: future directions  
in literacy and digital tools

Epidemiological studies in several countries have documented 
increased prevalence rates of common mental disorders – includ-
ing anxiety, depression and substance use – both in the general 
population of young people and in university students1,2. Roughly 
one in four undergraduate students screen positive or meet diag-
nostic criteria for a common mental disorder3. Since the major-
ity of mental disorders have their onset in adolescence and early 
adulthood, it is not surprising that mental health problems in un-
dergraduate students are often pre-existing or emerge soon after 
the transition to university and persist3.

Untreated mental health disorders in young people have very 
clear associations with academic problems, impaired psychoso-
cial functioning, and self-harm4. Given the well-established im
portance of well-being to academic success and healthy psycho
logical and social coping during this critical period in develop
ment, university leadership and stakeholders have increasingly 
had to grapple with the pressing issue of how to address the grow
ing need for student mental health support4.

Authoritative papers and national guidelines recommend a 
blended strategy of mental health and well-being promotion that 
would benefit all students (universal), offered together with ratio-
nalized targeted early intervention (stepped care) for students at 
higher risk or more symptomatic, and facilitated pathways to spe-
cialized mental health services for those with more severe mental 
illness4.

There is acknowledgment of the importance of ensuring that 
programs, initiatives and resources are coordinated, developed in 
partnership with students and their families, and that these pro-
grams are evidence-based and continually evaluated to ensure rel-
evance, ongoing improvement, and responsivity4. Moreover, there 
is recognition of the need for rigorous large-scale longitudinal 
data collection, using validated methods, to accurately track stu-
dent mental health needs and inform resource planning, identify 
support barriers and gaps, and advance understanding of what re-
sources and services work, why they work, for whom do they work, 
and who gets left behind.

Over the past several years, dedicated research funding has 
supported large multi-national cross-sectional and longitudinal 
research documenting trends in student mental health outcomes 
over the COVID-19 pandemic, investigating modifiable risk and 
protective factors, and identifying at-risk groups to inform preven-
tion and early intervention efforts.

Studies have provided evidence that students from minoritized 
groups report a higher risk of common mental disorders and yet 
the lowest rates of treatment5, and that increases in the rates of 
anxiety, trauma, depression and self-harm are much higher in fe-  
males compared to males3. Social connectedness and a sense of be-  
longing seem to be protective against developing anxiety and de
pressive symptoms, while substance misuse (e.g., binge drinking 
and regular cannabis use) increase the likelihood of screen positive 
status for anxiety and depression over the transition to university6. 

Substance abuse is a major risk factor predicting not only reduced 
academic outcomes, but also increased risk of chronic refractory 
psychiatric illness. Reduction in the quality of sleep is common 
over the course of the academic year, and insomnia in students is 
associated with increased screen time, reduced recreation and ex-
ercise, and increased cannabis use, all of which predict worsened 
well-being, mental health, and academic performance7.

These findings underscore the importance of effective mental 
health literacy tailored to be relevant and engaging for university 
students. This literacy does not only improve understanding of the 
determinants of well-being, but also accelerates the translation of 
knowledge into action through improved pro-health behaviors. 
While some work has been done to show the benefits of mental 
health literacy in secondary school students, relatively little work 
has focused on university students. Mental health literacy could  
be a promising approach to improve student emotional self-aware
ness and lifestyle choices around sleep hygiene, study-life balance, 
and substance use, whilst reducing stigma and other common at-
titudinal and practical barriers to appropriate help-seeking in this 
population8.

Preliminary data suggest that mental health literacy embedded 
in the curriculum can be an effective and acceptable way to deliver 
this information to undergraduates across disciplines, with positive 
effects on psychosocial coping, making healthy lifestyle choices, 
and knowing how to seek help when and if needed8.

University years are a critical developmental period during 
which the brain is plastic and exquisitely poised for learning, but at  
the same time vulnerable to the toxic effects of binge drinking, rec
reational drugs, and poor sleep. Developing healthy socio-emo
tional and behavioral coping resources is very much a work in 
progress4.

Given the scope of student well-being and mental health needs, 
scalable and sustainable solutions are of paramount importance. 
One approach gaining traction is the use of digital tools to enhance 
well-being efforts and signpost students to the indicated type and 
level of support. Student mental health portals are being launched 
across campuses to serve as centralized hubs for care, providing 
students with easy access to information, self-help materials, and 
contact points for clinical escalation.

Portals that arrange services along a stepped care continuum 
can guide students through different levels of care based on their 
needs, from self-management applications for minor challenges 
to direct referrals to professional help for more critical care. Those 
portals that are positioned as “digital front doors” can streamline 
the intake process, ensuring that students are directed to the most 
appropriate resources quickly and efficiently. By integrating these 
digital tools into student mental health programming, universi-
ties can coordinate information sharing and enhance efficiency, 
making it possible to support a larger number of students with di-
verse needs. These tools can provide immediate and accessible re-
sources, helping to bridge gaps in traditional service delivery and 



440� World Psychiatry 24:3 - October 2025

increase the likelihood that students receive timely and appropri-
ate care.

A major challenge for this work is engaging students. University 
students are faced with navigating the demands of higher educa-
tion over condensed academic terms. They must juggle new re-
sponsibilities and take on more autonomy in managing their life 
and learning commitments. While students report wanting ready 
access to digital tools to enhance and assist with their well-being 
and mental health, they are often difficult to engage in proactive 
management and characteristically show low persistence rates 
in the use of digital supports9. Rather, students tend to reach out 
when in crisis or manifesting clinically significant symptoms.

In feedback sessions, students have expressed the importance 
of a single point of online access featuring intuitive navigation, in-
terface customization, and the incorporation of feedback based on 
their own data entries and pertaining to their own well-being and/
or care plans9.

Investing in thoughtful, proactive and effective mental health 
promotion and early intervention for university students should 
be a priority for governments, university leaders, and the mental 
health community. Entry to university coincides with a critical pe
riod of biological and psychosocial development, with unique as  
well as common challenges faced by young people. While most 
mental health problems fall in the mild to moderate range, if un
supported they can persist and interfere with academic and per-

sonal growth and development. In addition, this is a period in 
which, for a minority of students, severe mental illness emerges, 
and early recognition and fast-tracking to specialized psychiatric 
care could have major prognostic implications.

Digital resources thoughtfully embedded in evidence-based 
services can improve access, inform triage, and increase efficiency 
in care – all vital to developing sustainable and responsive student 
mental health support.
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LETTERS TO THE EDITOR

A new WHO roadmap for mental health policy reform

Mental health systems across the world remain in urgent need 
of reform. Despite decades of advocacy and a growing body of 
evidence highlighting the harmful effects of institutionalization, 
this persists – not only in large psychiatric hospitals but also in 
smaller community services that retain an institutional charac-  
ter1. High-quality community-based services are scarce, waiting 
lists are unacceptably long, and rights-based, person-centered, re-  
covery-oriented interventions – though evidence-based – have yet  
to be meaningfully integrated into policy or practice2. Mental health  
services too often remain focused on diagnosis and medication2,3. 
Coercive practices – including seclusion, restraint, and involun
tary admission and treatment – continue to harm people, discour-
age help-seeking, and violate basic human rights4,5. Meanwhile, 
poverty, discrimination, conflicts, the climate crisis, and social ex
clusion deeply shape mental health, and tackling these root causes 
must be central to both policy and service delivery6.

Nonetheless, resources remain inadequate. Public spending on 
mental health is critically low, with a global median of just 2% of 
government health budgets – much of it still directed toward large 
institutions associated with human rights violations7. However, in-
creased funding alone will not be enough. It is equally important 
to change the paradigm of care towards a holistic, rights-based 
approach that treats each person as an individual with unique 
needs, aspirations and strengths. Only by pairing substantial new 
resources with policy reforms that emphasize dignity, autonomy, 
and social inclusion can we realize the full potential of mental 
health services that truly serve people and communities.

Reforming mental health systems cannot be the responsibil-
ity of the health sector alone. A comprehensive, cross-sectoral re
sponse is essential, one that integrates across housing, education, 
employment, justice, social protection and beyond. However, 
many countries still lack robust national policies and strategic 
action plans reflecting this interconnected reality. Although gov-
ernments have pledged progress through United Nations (UN) 
resolutions, international conventions, and global and regional 
World Health Organization (WHO) action plans, national frame-
works remain fragmented and insufficient7.

Against this backdrop, the WHO has released a Guidance on 
Mental Health Policy and Strategic Action Plans8. Aligned with 
the UN Convention on the Rights of Persons with Disabilities9, 
the Guidance provides a comprehensive, modular framework to 
support the development or revision of national mental health 
policies in line with the latest evidence and international human 
rights standards.

The release of this Guidance is both timely and essential. Coun-
tries across the globe are facing a dramatic rise in mental health 
needs, fueled by economic instability, the climate crisis, armed 
conflicts, global health threats such as the COVID-19 pandemic, 
and other emergencies. These converging challenges are exacer
bating poverty, food insecurity, and inequality – particularly in low-   
and middle-income countries – and placing additional strain on 
the mental health of populations already at risk.

The WHO Guidance is organized into five modules, each ad-
dressing a critical component of modern mental health policy. The 
first module introduces the Guidance by outlining the urgent pol-
icy challenges that must be addressed, including chronic under-
investment, overreliance on institutional care, limited stakeholder 
engagement, widespread human rights violations, and failure to 
address the social and structural determinants of mental health.

The second module identifies five key policy areas requiring 
urgent reform: leadership, governance, and enabling conditions; 
service organization and development; workforce and human re-
source development; person-centered, recovery-oriented, rights-
based interventions; and the mental health sector’s role in ad-
dressing the social and structural determinants of mental health 
and broader societal issues. For each area, the Guidance offers a 
flexible menu of directives, strategies and actions, that can be tai-
lored to suit national priorities, resource levels, and system struc-
tures.

The third module outlines a process-oriented roadmap for se-
lecting and implementing policy actions, detailing nine adaptable 
steps to support the development, implementation and evaluation 
of mental health policies and strategic action plans. This module 
also emphasizes the importance of participatory processes that 
meaningfully involve all key stakeholders – especially people with 
lived experience. It includes two checklists to help countries both 
develop and evaluate the content and the process of their policies 
and strategic action plans.

The fourth module presents three illustrative country case sce-
narios, demonstrating how countries with varying income levels 
and systems capacities can tailor the Guidance to their unique 
contexts and available resources.

Finally, the fifth module compiles a consolidated directory of  
all recommended policy options and strategies, designed as a prac-  
tical reference tool to support policy dialogue and decision-mak
ing.

This Guidance is vital for a broad spectrum of stakeholders: pol-
icy makers and planners, health and mental health professionals, 
researchers, civil society organizations, community leaders and, 
notably, people with lived experience of mental health conditions. 
Different groups can apply the Guidance in multiple ways: policy 
makers and planners can use it to systematically review policies, 
identify gaps, align strategies with evidence and rights obliga
tions, and tailor policy reforms to local contexts; service providers 
can draw on its person-centered, recovery-oriented directives to  
design and continuously improve quality of care; researchers can  
lead the development of new evidence and evaluation frameworks, 
using the Guidance to inform research priorities and shape meth
odologies; civil society and advocacy groups can employ its tools 
to foster collaborative dialogue and drive policy change; and peo-  
ple with lived experience can leverage it to build knowledge, sup
port advocacy efforts, and ensure their meaningful participation 
in decision-making processes.

In light of many entrenched shortcomings in mental health sys-
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tems and practice worldwide, this WHO Guidance bridges the gap 
between recognizing systemic failures and implementing context-
sensitive policy reforms that redirect resources from coercive, in-
stitutional models toward holistic, community-driven care. It sup-
ports safe and strategic deinstitutionalization, the development 
of high-quality community-based services, and the elimination 
of coercion, abuse and neglect through rights-based approaches 
that uphold dignity and autonomy. It promotes care models that 
integrate responses to social and structural determinants (such as 
housing, education and employment), champion recognition of le-
gal capacity and decision-making rights for service users, and em-
power people with lived experience to co-create policies and lead 
anti-stigma efforts. By broadening access to physical health, life-
style, psychological, social and economic supports, the document 
moves policy beyond an overemphasis on biomedical treatment. 
Far from a one-size-fits-all blueprint, it encourages countries to se-  
lect and adapt strategies aligned with their unique priorities and 
constraints, while progressively working toward more ambitious 
policy reforms.

We urge governments, mental health providers and their pro-
fessional bodies, academia, civil society organizations and donor 
agencies to embed this Guidance in forthcoming mental health 
strategies, shift funding from institutional beds to community sup-
ports, legislate for full legal capacity, and ensure meaningful par-
ticipation of people with lived experience at every stage of reform. 
Business as usual is no longer acceptable; with these tools now 

available, the path toward equitable, rights-based, and effective 
mental-health systems is clearer than ever.
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The Psychodynamic Diagnostic Manual, 3rd edition (PDM-3)

The DSM-III and its successors have been intended to increase 
diagnostic reliability and validity without embedded assump-
tions about the meanings and etiologies of symptoms, thereby 
providing researchers and clinicians, irrespective of their theo-
retical orientation, with present-versus-absent criteria for diag-
nosing psychiatric disorders. However, this primary focus on the 
symptomatic manifestations of disorders left out critical aspects 
of the patients’ presentation that are essential for good clinical 
care. The Psychodynamic Diagnostic Manual (PDM) is intended 
to compensate for this weakness in descriptive taxonomies.

The effort to highlight individuals’ full range of functioning (i.e., 
the implicit as well as the observable components of their emo-
tional, behavioral, cognitive, interpersonal and social patterns), 
rather than simply label their disorders, is central to the psycho-
dynamic and humanistic clinical traditions. The PDM outlines 
a diagnostic framework that is symptom-oriented like the DSM 
and ICD approaches, but also considers individuals’ idiographic 
characteristics and psychological functioning across different life 
stages.

The first edition of the PDM1, spearheaded by S. Greenspan and 
co-edited by N. McWilliams and R. Wallerstein, was published in 
2006. Given its positive reception, and in response to feedback a-  
bout its strengths and weaknesses, a comprehensively revised sec
ond edition was published in 20172.

Improving the framework of the previous editions, the PDM-33 
reorganizes its sections in accordance with developmental chro-
nology. The first three sections are devoted to the diagnostic pro-
cess in infancy and early childhood, childhood, and adolescence, 
while sections 4 and 5 concern adulthood and later life. Each sec-
tion, over and above the DSM/ICD development-based reorga-
nization of disorders, presents the same diagnostic entities in the 
context of the clinical specificities of each age group. For example, 
depressive disorders are listed in childhood, adolescence, adult-
hood and later life sections, because their clinical manifestations, 
and related subjective experiences, may present crucial variations 
across the lifespan that need to be acknowledged in a diagnostic 
formulation. A final section describes assessment using the Psy-
chodiagnostic Chart (PDC), a PDM-derived tool4, and provides  
several case descriptions to enhance the clinical utility of the man
ual.

In each section/age group, the PDM-3 adopts a “prototypic” 
diagnostic approach, which provides descriptions for each style/
disorder that can be considered an “ideal” to which an individual 
can more or less approximate (rather than distinct categories to 
which a given person belongs or does not belong)5. Within this  
framework, clinicians can describe individuals’ functioning di-
mensionally in each age range along three axes: Personality (P  
Axis), Mental Functioning (M Axis), and Symptoms (S Axis) (with 

https://www.who.int/publications/i/item/9789240106796
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the exception of the “Infancy and Early Childhood” section, which 
follows a specific multiaxial system). Each Axis provides a nuanced 
perspective on individual functioning to assist clinicians in creat-
ing a multifaceted diagnostic profile to determine the best possible 
treatment plan.

The P Axis considers both levels of personality organization 
(i.e., a spectrum of functioning ranging from healthy to psychotic) 
and personality styles/disorders – i.e., clinically familiar personal-
ity configurations (such as narcissistic, obsessive-compulsive, de-
pendent, paranoid) as well as other patterns that have been em-
pirically confirmed (e.g., emotionally dysregulated personalities).

The M Axis considers individual profiles of mental functioning 
across 13 maturational capacities (e.g., affect regulation and ex-
pression, mentalization, bodily experiences and representations, 
impulse regulation, defensive functioning, adaptation and resil-
ience). Clinicians rate each mental capacity on a 5-point scale, in 
which higher scores reflect more adaptive levels of functioning.

The S Axis considers symptom patterns. They are mostly la-
beled according to the DSM-5-TR, but with a specific focus on in
dividual differences in the subjective experience of symptoms and  
disorders (i.e., the affective states, cognitive processes, somatic ex
periences, and relational patterns most often associated with each  
listed condition) and the related emotional experiences of clini-
cians.

Finally, each section concludes with a chapter focusing on the 
subjective experience of non-pathological conditions that might 
warrant specialized intervention – such as individual responses 
to climate change, the recent pandemic, actual or threatened war, 
and the experiences of patients (and therapists) who are racially, 
ethnically, culturally, linguistically, politically, or gender and sexu-
ally minoritized.

Studies that have been conducted to establish the reliability 
and clinical utility of the PDC4, the PDM-derived tool, have shown 
not only adequate to good interrater reliability in samples of a-  
dults6, but also good sensitivity in placing children into common 
diagnoses of developmental vs. behavioral disorders with respect 
to specific mental functioning patterns, global mental function-
ing, and levels of personality organization7.

Recent studies involving different clinical populations have sup-
ported the relevance of PDM-related dimensions for planning of  
personalized clinical interventions and for prediction of thera-
peutic outcomes. For example, a naturalistic study on a sample of  
patients with feeding and eating disorders (EDs), evaluated with  
both the Structured Clinical Interview for DSM-5 - Clinical Ver
sion (SCID-5-CV) and the PDC, showed that higher levels of per
sonality organization and lower personality pathology severity  
predicted lower ED-specific psychopathology at treatment termi
nation, even when controlling for baseline ED symptoms. More-
over, higher levels of overall mental functioning, identity inte
gration, mentalizing capacity, and self-coherence were related to 
better therapeutic outcomes, whereas DSM-5 categories did not  
have an impact on symptom change8. Further on, single case stud
ies have exemplified the clinical utility of in-depth assessment of 
individual characteristics (i.e., personality style and level of orga-
nization, mental functions, subjective experience of symptoms) in 

children, adolescents and adults with diverse mental health con-
ditions9.

Unlike the DSM and ICD frameworks, the PDM diagnostic ap
proach provides information for developing a case formulation 
that is sufficiently psychologically rich to guide effective treatment 
planning, especially when psychotherapy is the recommended 
intervention. Even though it is based mainly on psychodynamic 
research and clinical experience, the PDM-3 case formulation can 
be also useful in non-psychodynamically oriented practice set-
tings, given that it provides a careful and jargon-free description 
of the patient, informed by neuroscience and always in dialogue 
with cognitive-behavioral perspectives.

The PDM reconciles the diagnostic process with its clinical im-
plications, clearly supporting what practitioners have long real-
ized – that every treatment should be tailored to the individuality 
of the patient and the patient’s unique context. The PDM-3 pro-
vides updated clinical implications for treatment focus that may 
be familiar to clinicians trained in psychodynamic approaches, 
but are also applicable to those with other therapeutic back-
grounds. For each condition, clinical guidelines are offered to 
enhance relevant dimensions of the therapeutic relationship, in-
cluding the therapist’s emotional responses and the therapeutic 
alliance, both of which have been shown to relate to treatment 
outcomes.

In summary, the PDM aims at representing a “taxonomy of 
people”, rather than a “taxonomy of disorders”, highlighting the 
clinical value of considering who one is, rather than what one 
has. Although the approach may appear more complex and time-
consuming than that of the DSM/ICD, and despite the fact that 
PDM-based empirical research is still in its infancy, we strongly 
believe that the diagnostic process has no simple, easily applied 
formula. The PDM aspires to constructively bridge the gaps be-
tween descriptive psychiatry, psychodynamic research, clinical 
experience, and the psychometric/empirical traditions that shape 
diagnostic reasoning. It adds a much-needed perspective on exist-
ing taxonomies, enabling clinicians to describe and evaluate per-
sonality patterns, related social and emotional capacities, unique 
mental profiles, and patients’ subjective experiences of symptoms.
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Trauma under psychedelics: how psychoactive substances impact 
trauma processing

The Hamas-led attack in southern Israel on October 7, 2023 was 
one of the deadliest terror attacks in history, resulting in 1,182 fatal
ities, over 4,000 wounded, and 251 taken hostage1. The Nova festi-
val, an 18-hour rave held in the Gaza Envelope region, suffered the 
highest casualties in the attack, with over 370 killed.

For the Nova attendees, the highlight of the all-night party was 
sunrise, and many of them reported taking psychoactive substanc-
es timed to take effect at dawn. Less than half an hour after sunrise, 
the first rockets came in sight. As a result, survivors endured pro-
longed exposure to acute, life-threatening traumatic events, many 
while under the influence of psychoactive substances. These tragic 
circumstances created an unprecedented opportunity to examine 
the effect of peritraumatic exposure to psychoactive substances  
on short- and long-term impact of severe, life-threatening trauma.

From an estimated population of 3,710 Nova survivors (66% 
male; 76% 18-24 years old), we identified 1,239 eligible individu-
als. Of these, 923 (74.5%) completed the study questionnaire by 
February 21, 2024, of whom a total of 107 (11.6%) did not meet 
the DSM-5 Criterion A for post-traumatic stress disorder (PTSD), 
as they were not directly exposed, and 44 (4.8%) did not complete 
all questions, leading to their exclusion. This resulted in an ana-
lytic cohort of 772 survivors (487 males; mean age: 26.96±6.55 
years). The study was approved by the University of Haifa Ethics 
Committee, and all participants provided informed consent. We 
systematically collected data on exposure to psychoactive sub-
stances and peritraumatic experiences.

Primary outcome measures included the PTSD Checklist for 
DSM-5 (PCL-5) with cutoff score set at 33, and the Kessler Psycho-
logical Distress Scale (K6) with cutoff score set at 13. Secondary 
outcomes included a 0-100 metric of perceived substance help-
fulness, sense of control, and feelings of isolation during trauma 
exposure. Post-traumatic processing measures included self-per
ceived social interactions, social support, feelings of guilt, and sleep  
quality.

Seventy-two percent (N=556) of survivors reported being un-
der the influence of psychoactive substances during the attack, 
with most (79.1%) consuming them within the three hours prior 
to the attack. Due to the prevalence of polysubstance use and in 
order to isolate the effects of individual substances, analyses fo-
cused on participants that were under the influence of a single 
substance: hallucinogens (psilocybin or lysergic acid, LSD; N=84); 
3,4-methylenedioxymethamphetamine (MDMA) (N=99); or can-
nabis and/or alcohol (N=68). No substance was used by 216 par-
ticipants. Group differences were analyzed using a linear regres-
sion model with substance groups as independent variables, and 
a multivariate model with age, sex and time from event as covari-
ates. Only models with the lowest Bayesian information criterion 
(BIC) are presented. Additional results and polysubstance analy-
ses are presented in the supplementary information.

Significant between-groups differences were found on the met-
ric of perceived substance helpfulness during the traumatic event 

(F2,247​=6.14, p=0.003, R2=0.05). Specifically, individuals in the MDMA  
(62.6±21.7, β=12.4, p=0.001) and hallucinogens (61.5±28.3, β=​11.3, 
p=​0.004) groups perceived more substance helpfulness during the 
traumatic event, as compared to the cannabis/alcohol group (50.2±​
20.6). This finding is unlikely to be explained by differential scope 
and impact of the traumatic event, as we found those to be similar 
across groups (all p values >0.15). Anecdotal reports suggest that 
survivors who were under the influence of MDMA during the trau-
ma experienced reduced sensations of fear and threat as the event 
unfolded.

PTSD symptom severity scores differed significantly between 
groups (F3,229=4.8, p=0.003, R2=0.06), with significantly higher PCL-
5 scores in the cannabis/alcohol group (48.3±12.8) compared to 
the no-use group (39.8±14.9, β=8.5, p=0.006). Notably, mean PCL-5 
scores across groups were high (41.3±15.3), with all four groups ex-
ceeding the clinical cutoff score of 33 (all p values <0.05).

Mental distress scores also differed significantly between groups  
(F3,250=4.3, p=0.006, R2=0.05), due to lower K6 scores in the MDMA 
group (10.5±5.1) compared to the no-use group (12.2±5.1, β=​–1.6, 
p=0.049), and higher scores in the cannabis/alcohol group (14.4±​
4.1) compared to the no-use group (β=2.3, p=0.031). Mean K6 
scores in the cannabis/alcohol group were significantly higher 
than the clinical cutoff of 13, whereas scores in the MDMA and no-​
use groups were significantly below this threshold (all p values 
<0.05).

During the peritraumatic period, substance groups differed sig
nificantly in the extent of social interactions (F3,463=4.5, p=0.004, 
R2=​0.03), with the MDMA group reporting significantly higher 
levels (76.5±26.2) compared to the no-use group (66.5±27.1, β=​
10.0, p=0.003). Sleep quality also varied significantly across groups 
(F3,463=​4.6, p=0.004, R2=0.03). Compared to the no-use group 
(37.5±​30.0), the MDMA group reported better sleep quality (45.4±​
30.9, β=7.9, p=0.025), while the cannabis/alcohol group reported 
worse quality (29.4±25.0, β=–8.1, p=0.046).

No significant group differences were found in perceived control 
(F3,463=0.59, p=0.62) or feelings of social isolation (F3,463=1.53, p=​
0.21) during trauma exposure. In the peritraumatic period, feelings 
of guilt (F3,463=0.97, p=0.41) and perceived support from friends and 
family (F3,463=2.5, p=0.056, R2=0.016) did not differ between groups.

These findings suggest that trauma exposure under the influ-
ence of MDMA is associated with reduced psychological distress, 
higher sociality and improved sleep quality in the post-traumatic 
period, possibly mediated through MDMA’s known effects of re-
ducing negative emotions and elevating prosociality2,3.

This beneficial effect of MDMA aligns with evidence from MDMA-​
assisted psychotherapy studies highlighting reduction of nega
tive affect as key to its therapeutic efficacy4-6. Clinical protocols for 
MDMA-assisted psychotherapy suggest that re-experiencing trau-
matic events in a safe setting, while exposed to MDMA’s prosocial 
and fear-reducing effects, may enhance the benefits of psychother-
apy for PTSD2-4. The present study extends this idea by demonstrat
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Prevalence of clinically significant radiological abnormalities in 
people with first episode psychosis

Magnetic resonance imaging (MRI) can be used to identify 
secondary psychoses caused by structural brain abnormalities, 
which may require different treatment from primary psychoses1. 
However, there is no international consensus as to whether MRI 
should be routinely offered in first episode psychosis2-5. We exam-
ined MRI radiology reports in a large sample of people with first 
episode psychosis, drawn from the South London and Maudsley 
NHS Foundation Trust Biomedical Research Centre Case Regis-
ter. We determined the clinical significance of MRI scans by as-
sessing the proportion of patients with a scan that was abnormal, 
and the proportion of scans that led to a change in the clinical 
management.

The study population comprised all patients who received a 
first diagnosis of a psychotic disorder within a 14-year period (from 
January 1, 2007 to June 30, 2021). In those who underwent MRI in 
an 18-month window around the index diagnosis, we determined 
the indication for the scan, the results of the scan, and any subse-
quent change to clinical management. The project was approved 
by the Oxfordshire Research Ethics Committee (23/SC/​0257).

We categorized indication for MRI as: cognitive impairment 

(including suspected dementia), head injury, neurological fea-
tures (for example, focal neurological signs or seizures), head-
aches, suspected encephalitis, suspected space-occupying lesion 
(including suspected brain metastases), hyperprolactinaemia, 
other atypical presentation (such as unusual age of onset or rapid 
onset), routine screening, and not specified. An MRI was coded as 
“normal” if this was specified in the radiology report, or if the find-
ings were described as “within normal limits”, a “normal variant”, 
“no abnormality detected”, “normal for age” or words to this effect. 
When abnormalities were reported, we specified the finding and  
grouped them following the classification used in the meta-anal
ysis by Blackman et al6. The broad categories comprised atrophy, 
cyst, pituitary abnormality, tumour, vascular abnormality (ex-
cluding white matter), ventricular abnormality, white matter ab-
normality, or other.

We used logistic regression to examine the association of indi
cation for the scan with having an abnormal result. The same ap
proach was used to examine the relationship between indication 
and a subsequent change in clinical management. Covariates in-
cluded in these models were age, ethnicity, gender, and primary 

ing that, even outside a structured therapy setting, MDMA may faci
litate adaptive post-trauma social behaviors that could support psy
chological recovery.

Survivors who were under the influence of cannabis and/or al-
cohol during the attack exhibited worse sleep quality and poorer 
clinical outcomes, including higher mental distress and post-trau
matic symptoms. These findings align with previous research dem
onstrating the detrimental effects of alcohol on trauma processing, 
including increased risk of peritraumatic dissociation, anxiety, de-
pression, and acute stress disorder symptoms7.

Limitations of this study include lack of control over substance 
choice, dosage, and intake time, as well as potential personality-
based selection biases. Exposure to substances was self-reported 
and is prone to information biases. While the study captures real-
world trauma survivors’ behavior, its generalizability might be lim-
ited. Findings reflect only the initial post-traumatic period, which, 
though predictive, may not capture long-term clinical outcomes. Ad
ditionally, cannabis and alcohol were grouped, due to sample size 
constraints, limiting substance-specific analyses.

Survivor bias is inherent, and survivors with more severe symp
toms may be under-represented in our cohort. However, the mean 
PCL-5 score in our sample across groups is well above the clini
cal cutoff, suggesting substantial post-traumatic symptoms. Un
measured confounders are unavoidable, and causal assumptions 
should be made with much caution, if at all. Further research should  
explore the mechanisms linking psychoactive substances to trau-
ma recovery and explain the putative protective role of MDMA and 
detrimental effect of cannabis and alcohol.

This unprecedented natural experiment offers novel insights 
into how psychoactive substances influence trauma processing 
during acute trauma and in the initial post-traumatic period. As 
part of an ongoing longitudinal study, these findings have impor-
tant clinical implications for both survivors of this attack and trau-
ma survivors more broadly.

Ophir Netzer1, Noa Magal1, Yonatan Stern1, Tzuk Polinsky1, 
Raz Gross2,3, Roee Admon1,4, Roy Salomon1,4-6

1School of Psychological Sciences, University of Haifa, Haifa, Israel; 2Division of Psychiatry, 
Sheba Medical Center, Ramat Gan, Israel; 3Department of Epidemiology and Preventive 
Medicine, and Department of Psychiatry, School of Public Health and School of Medi-
cine, Faculty of Medical and Health Sciences, Tel Aviv University, Tel Aviv, Israel; 4Inte-
grated Brain and Behavior Research Center, University of Haifa, Haifa, Israel; 5Depart-
ment of Cognitive Science, University of Haifa, Haifa, Israel; 6SafeHeart, Israel

The authors wish to thank SafeHeart management and early volunteers (R. Plons
ker, G. Simon, K. Dessau, T. Zagursky, Y. Grynbaum, N. Tadmor, I. Tartakovsky, I. Hac
mun, S. Cohen, S. Maor, D. Halperin and E. Atun) who worked tirelessly to ensure 
treatment for the survivors. They extend their deepest gratitude to the survivors of 
the festival who made a tremendous effort to help others in such difficult times. R. 
Admon and R. Salomon contributed equally to this paper. Supplementary informa-
tion on this study is available at https://osf.io/qwks7/​.

1.	 All Party Parliamentary Group for UK-Israel. 7 October parliamentary commis-
sion report. www.7octparliamentarycommission.co.uk.

2.	 Mitchell JM, Ot’alora GM, van der Kolk B et al. Nat Med 2023;29:2473-80.
3.	 Kamilar-Britt P, Bedi G. Neurosci Biobehav Rev 2015;57:433-46.
4.	 Vermetten E, Yehuda R. Neuropsychopharmacology 2020;45:231-2.
5.	 Mithoefer MC, Mithoefer AT, Feduccia AA et al. Lancet Psychiatry 2018;5:486-

97.
6.	 Schmid Y, Bershad AK. Biol Psychiatry Cogn Neurosci Neuroimaging 2024;9:​

490-9.
7.	 Nacasch N, Malka T, Zohar J et al. World Psychiatry 2024;23:452-4.

DOI:10.1002/wps.21363

https://osf.io/qwks7/
www.7octparliamentarycommission.co.uk


446� World Psychiatry 24:3 - October 2025

diagnosis. All statistical analyses were carried out using R statisti-
cal software version 4.3.0, and the glm function was used for the 
logistic regression models.

We identified 23,953 patients with a first diagnosis of psycho
sis, of whom 1,693 (7.1%) were referred for an MRI within the 18-  
month window around the index diagnosis. Radiological re
ports were available for 1,486 patients. Among these patients, the  
most common indication for the scan was routine screening (n=  
615, 41.4%), followed by other atypical presentation (n=184, 12.4%) 
and cognitive impairment (n=162, 10.9%). The indication was  
“not specified” in 279 cases (18.8%) (see also supplementary infor-  
mation).

Patients with an abnormal MRI were 380 (25.6%). Any white 
matter abnormality was found in 206 patients (13.9% of all scans), 
any atrophy in 101 (6.8%), any vascular abnormality in 71 (4.8%), 
any cyst in 31 (2.1%), any ventricular abnormality in 18 (1.2%), any 
pituitary abnormality in 17 (1.1%), any tumour in 10 (0.7%), and 
any other abnormality in 28 (1.9%). Among patients whose indica-
tion for MRI was routine screening, 91 (14.8%) had an abnormal 
scan (see also supplementary information).

Compared to routine screening, clinical indications of suspect-
ed space-occupying lesion (odds ratio, OR=5.3, 95% CI: 2.2-12.9), 
suspected encephalitis (OR=3.2, 95% CI: 1.3-7.2), neurological 
features (OR=2.6, 95% CI: 1.5-4.4), cognitive impairment (OR=2.1, 
95% CI: 1.3-3.3) and other atypical presentation (OR=1.9, 95% CI: 
1.2-2.9) were associated with an abnormal scan in the adjusted 
model (see also supplementary information). Of the covari-
ates modelled, only age was associated with an abnormal MRI 
(OR=1.06, 95% CI: 1.05-1.07).

In total, 137 (9.2%) scans were followed by a change in clini-
cal management, including referral to another specialty (n=60), 
change in diagnosis (n=36), and further investigations (n=34). In 
the subgroup of patients who had a change in management fol-
lowing a routine screening MRI (n=28), 13 were referred for fur-
ther investigation and 13 were referred to another specialty. How-
ever, none of these routine screening cases were associated with 
a change of diagnosis or identification of a secondary cause for 
psychosis.

In the adjusted model, indications of suspected encephalitis 
(OR=4.1, 95% CI: 1.3-11.3), neurological features (OR=3.5, 95% CI: 
1.7-6.9), suspected space-occupying lesion (OR=3.2, 95% CI: 1.0-
8.8), head injury (OR=2.8, 95% CI: 1.0-6.8) and cognitive impair-
ment (OR=2.6, 95% CI: 1.4-5.0) were associated with a change in 
clinical management (see also supplementary information). Of 
the covariates modelled, only age had a statistically significant 
effect, with each increasing year of age being associated with a 
change in management (OR=1.04, 95% CI: 1.03-1.06).

The proportion of patients with radiological abnormalities was 
remarkably similar to that found in a meta-analysis of MRI data 
based on patients with first episode psychosis (26.4%)6. How-
ever, in the present study, the proportion of scans that led to a 
change in clinical management was higher (9.2%) than in that 
meta-analysis (5.9%). This may reflect differences in the patient 
populations; notably, around half of the studies included in the 
meta-analysis were based on research cohorts, and all excluded 
patients with clinical features suggestive of a secondary cause of 

psychosis7. Although previous studies of radiological findings in 
psychosis have examined whether these led to a change in man-
agement, they did not report the changes in detail. By accessing 
clinical records in a large sample, the present study was able to 
determine why each scan had been ordered and what actions, if 
any, were taken in response to the radiology report.

Scanning in the absence of a specific indication (“routine screen-  
ing”) was not associated with any diagnostic changes and did not 
identify any secondary psychoses. The latter finding is consistent 
with data from a study of routine MRI screening in first episode 
psychosis (n=349), which also failed to identify any cases of sec-
ondary psychosis8. These data suggest that the likelihood of detect
ing secondary causes of psychosis in the absence of a clinical indi-
cation for MRI is small9. However, this may depend on the quality 
of the clinical evaluation: a detailed history and examination may 
not be feasible in busy services with limited resources, or if the pa-
tient is difficult to assess.

Uncertainty about the prevalence of clinically relevant radio-
logical abnormalities in people with first episode psychosis un-
derlies a lack of consensus on the clinical utility of MRI in the clin-
ical assessment of this population. The present study, the largest 
to investigate this issue to date, indicates that around 9% of scans 
in these people are followed by a change in clinical management, 
supporting the use of MRI as part of the initial assessment of peo-
ple with first episode psychosis.
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Incidence of gynecological cancers following prolactin-increasing 
antipsychotic use: a population cohort study

Long-term use of prolactin-increasing antipsychotics has been 
found to be associated with breast cancer1. A recent meta-analysis 
of observational studies has also reported an increased risk of 
gynecological cancers by nearly 70% in relation to antipsychotic 
use2. Nevertheless, that meta-analysis was limited by small sam-
ple size, heterogeneity across studies, narrow inclusion of specif
ic cancer types, as well as by the case-control design adopted by 
most included studies. There was also no direct comparison be-
tween users of prolactin-increasing and prolactin-sparing anti-
psychotics on a comparable timeframe3-6.

We took advantage of the longitudinal anonymized territory-
wide electronic health records maintained by the Hospital Au-
thority of Hong Kong to build a large retrospective cohort and es-
timate the weighted incidence rate ratio (IRR) and rate difference 
(RD) of gynecological cancers between users of prolactin-in
creasing and prolactin-sparing antipsychotics. This study was ap
proved by the Institutional Review Board of the University of Hong 
Kong/Hospital Authority Hong Kong West Cluster and the Hospi-
tal Authority Central Institutional Review Board (no. UW 20-113, 
CIRB-2022-015-5).

Women aged 18 to 85 years who initiated antipsychotic treat
ment between January 2006 and December 2018 in Hong Kong 
were identified. Patients with previous antipsychotic use, hyster-
ectomy or mastectomy, or cancers (except non-melanoma skin 
cancer) before the index date were excluded. Patients were fol-
lowed from antipsychotic initiation until the diagnosis of gyneco-
logical cancer, or 365 days after change of antipsychotic (a switch 
to antipsychotic other than the one initiated on the index date), or 
365 days after the discontinuation of antipsychotics, or death, or 
December 31, 2023, whichever occurred the earliest. To avoid re-
versed causality, patients developing cancer within 30 days of the 
index date were censored upon cancer diagnosis.

Study exposure was defined as use of prolactin-increasing an-
tipsychotics (i.e., those associated with moderately to highly ele-
vated prolactin levels), with use of prolactin-sparing antipsychot-
ics (i.e., those associated with low or non-elevated prolactin)5 as 
the comparator (see supplementary information for the classifi-
cation of antipsychotics). The main outcome was gynecological 
cancer (ICD-9: 179-180.9, 182.0-184.9) and its subtypes, includ-
ing cervical (180), endometrial (179, 182), ovarian (183) and vag-
inal cancers (184)5,7.

Covariates included age, reproductive history (with or with-
out childbearing experience), year of cohort enrollment, baseline 
comorbidities, and number of days on other medications over 
the past two years. Comorbidities included diagnoses of schizo-
phrenia, bipolar disorder, paranoid disorder, other non-organic 
psychoses, depression, anxiety disorder, dementia, substance use 
disorders, diabetes, hypertension, obesity (body mass index ≥30), 
disorder of lipid metabolism, autoimmune diseases, chronic kid-
ney disease, ovarian dysfunction, human papillomavirus infec-

tion, prolactinoma, and human immunodeficiency virus (HIV) in-
fection, recorded since the inception of the database in 1993. Prior 
use of other medications included aspirin, beta-blockers, calcium 
channel blockers, contraceptives, diuretics, female hormones, 
hypnotics and anxiolytics, non-steroidal anti-inflammatory drugs, 
opioids, paracetamol, renin-angiotensin system inhibitors, statins 
and digoxin.

Poisson regression with inverse probability of treatment weight-  
ing and robust variance estimation was used to estimate the IRR 
with 95% confidence intervals (CIs) of gynecological cancers be-
tween prolactin-increasing and prolactin-sparing antipsychotic 
users. Weighed RD was also estimated. Age-stratified analysis was 
conducted by the threshold of ≥51. In addition, patients with psy-
chotic disorders, bipolar disorder, paranoid disorder, other non-
organic psychoses, and none of these conditions were separately 
analyzed. Head-to-head comparisons were made between users of 
specific agents.

Several sensitivity analyses were further conducted. First, in a 
repeated analysis, only patients who switched to the different pro
lactin-inducing category of antipsychotics were censored. Second, 
we excluded antipsychotics with moderate prolactin-increasing 
effects from the prolactin-increasing group. Third, we reduced the 
period for defining drug discontinuation from 90 to 60 days. Fourth, 
we followed up patients for an additional 180 days (instead of 365 
days) if they discontinued antipsychotics. Fifth, we limited the max-
imum follow-up time to 10 years. Sixth, we extended the initial cen-
soring window for cancer occurrence from 30 to 60 days after the  
index date. Seventh, we conducted the analysis without an initial 
censoring window for cancers after the index date. Eighth, patients  
on aripiprazole were excluded, because this drug may counteract the  
prolactin-increasing effects of other antipsychotics. Ninth, we used 
breast cancer (174) as a positive control outcome, and tuberculous 
meningitis (013) as a negative control outcome, for a repeated main 
analysis. Lastly, we repeated the analysis with weighted Cox regres-
sion. All the analyses were conducted in the R statistical program-
ming environment (version 4.1.2). Statistical tests were two-tailed, 
and a p value ≤0.05 was indicative of statistical significance.

In total, 84,061 female new antipsychotic users were included, 
with a follow-up period up to 15 years (median: 1.18; 25th-95th 
percentile: 1.02-1.99). Of these, 61,771 (73.5%) were prolactin-
increasing antipsychotic users. The three main antipsychotics pre-
scribed were quetiapine, haloperidol and risperidone. During the 
follow-up period, 126 cases of gynecological cancers were iden-
tified, with a crude incidence rate of 77.86 per 100,000 person-
years. Of these, 96 cases occurred in the prolactin-increasing 
group (88.12 per 100,000 person-years), and 30 in the prolactin-
sparing group (56.72 per 100,000 person-years).

Poisson regression showed that prolactin-increasing antipsy-
chotic users had a significantly higher rate of gynecological can-
cers compared to prolactin-sparing antipsychotic users (IRR=​
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1.99, 95% CI: 1.13-3.50). The weighted RD of gynecological can-
cers was 42.58 (95% CI: 11.77-69.32) per 100,000 person-years, 
with the rate notably elevated among patients aged over 51 years 
(IRR=2.09, 95% CI: 1.02-4.26), and those diagnosed with psychot-
ic disorders (IRR=9.69, 95% CI: 1.32-71.10).

In head-to-head drug comparisons, the increased rate remained 
statistically significant for the quetiapine-haloperidol and que
tiapine-risperidone comparisons (IRR=2.27, 95% CI: 1.21-4.26; and  
IRR=2.20, 95% CI: 1.10-4.37). Regarding gynecological cancer sub-
categories, elevated risks of endometrial cancer (IRR=1.94, 95% CI:  
1.02-3.69) and ovarian cancer (IRR=3.68, 95% CI: 1.17-11.56) were 
observed. The increased risk of cervical or vaginal cancer did not 
reach statistical significance (IRR=1.33, 95% CI: 0.44-4.04 and IRR=​
2.14, 95% CI: 0.43-10.73, respectively). Similar results were seen 
in the sensitivity analyses, including the positive control outcome 
analysis on breast cancer (IRR=1.63, 95% CI: 1.10-2.43), with the 
negative control outcome analysis showing a non-significant IRR 
close to 1 (IRR=0.96, 95% CI: 0.37-2.55).

To the best of our knowledge, this is the first cohort study, and 
the largest real-world study, to compare prolactin-increasing with 
prolactin-sparing antipsychotic use in terms of incidence of gy-
necological cancers. Findings suggest a two-fold increased rate of 
this incidence among users of prolactin-increasing antipsychot-
ics compared with those using prolactin-sparing antipsychotics, 
particularly evident for ovarian and endometrial cancers, but with 
small RDs, i.e., approximately one case per 2,300 person-years. 
Preclinical studies suggesting biological links8 and observational 
studies supporting an empirical association9 are far from scarce, 
with preliminary evidence suggesting that prolactin may promote 
the growth of ovarian and endometrial surface epithelial cells, en
hance ovarian cancer cell survival and migration, and inhibit apo
ptosis8. Key limitations of the study include the lack of random-
ization and potentially limited generalizability beyond Chinese 
populations.

In conclusion, our study showed that prolactin-increasing an-
tipsychotics are associated with an increased rate of gynecologi-
cal cancers compared with prolactin-sparing antipsychotics, al-
though the RD is small, entailing little clinical significance.
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Predicting epigenetic aging by the transdiagnostic internalizing 
spectrum vs. depressive and anxiety syndromes

Depression and anxiety are linked with higher risk for multi-
morbidity1 and all-cause mortality2. In health research, they are of-  
ten indexed as binary syndromes or symptom counts, reflective of  
traditional diagnostic models. However, there has long been evi-
dence supporting dimensional and hierarchical conceptualiza-
tions of psychopathology3, wherein the widespread comorbidity  
among mood and anxiety disorders is modeled in terms of a broad
er, transdiagnostic internalizing spectrum4.

Evidence has accumulated that the broader internalizing fac
tor has superior reliability and predictive validity relative to tra-
ditional diagnoses, and that its components have shared genetic 
diatheses, environmental risk factors, childhood antecedents, 

and treatment responses5. Kim et al6 found that the internaliz-
ing spectrum significantly predicted mortality risk over a 20-year 
period (hazard ratio, HR=1.12, p<0.01), while disorder-specific 
variability (i.e., residuals net of their common variance) did not 
have predictive power (HRs=0.94-1.02). These results suggest that 
psychopathology-related mortality risk is captured at the level of 
the broader spectrum.

Less is known about relations between psychopathology and 
the biological aging processes underlying morbidity and mortal
ity. Epigenetic alteration is considered one of the “hallmarks of 
aging”, as changes in gene expression can result in the develop-
ment of many age-related pathologies7. One such epigenetic pro
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cess is DNA methylation, or the binding of methyl group molecules 
to genes in a manner that inhibits or promotes their transcription. 
Strong associations have been observed between age and methyl
ation in some regions of the genome, leading to the development 
of epigenetic clocks designed to index biological age as distinct  
from chronological age. Individuals are said to experience epige
netic age acceleration when their biological (or epigenetic) age ex
ceeds their chronological age. Epigenetic age acceleration as in
dexed by recent measures (e.g., GrimAge, DunedinPACE) has been 
validated in novel samples as a replicable predictor of aging-relat
ed morbidity and mortality8.

Epigenetic aging also correlates with a variety of psychosocial 
and environmental variables, including depression9. However, to 
our knowledge, it has not been studied in relation to the broader 
internalizing spectrum in adulthood. Given the robust evidence 
on the structure of psychopathology, modeling a latent internal-
izing liability might increase predictive power for epigenetic aging 
and help explain inconsistencies in prior research, as it has with  
mortality6. Consistent with the notion that health-relevant varia
bility within traditional disorders is captured by an overarching  
liability, we hypothesized that a transdiagnostic internalizing fac
tor would predict future epigenetic age acceleration, and that the  
variance specific to symptoms of major depressive disorder (MDD),  
generalized anxiety disorder (GAD), and panic disorder (net of in-
ternalizing) would not.

DNA methylation profiling was conducted on 1,309 participants 
from the National Survey of Midlife Development in the United 
States (MIDUS). Sociodemographic, psychopathology, and other 
health factors were assessed during MIDUS survey visits (mean  
age 51.3; Time 1), and blood was collected for the later Biomarker 
project (mean age 54.0; Time 2). Whole blood samples were subject 
to DNA extraction and underwent genome-wide methylation profil-
ing using Illumina EPIC microarrays. Methylation data were scored 
with existing algorithms to compute four measures of epigenetic 
age (the Hannum, Horvath, PhenoAge, and GrimAge2 clocks) and 
the DunedinPACE measure of epigenetic age acceleration.

Exploratory structural equation modeling was then used to ex
amine the covariation among DunedinPACE and the residuals 
of the four clocks after they were regressed on chronological age. 
A two-factor model fit the data well. The first factor reflected the 
earlier Hannum and Horvath measures designed to predict cross-
sectional state (age, health state) and the second reflected the 
later ones developed to predict change in health (GrimAge2 and 
DunedinPACE). Thomson’s factor scores were carried forward 
and labeled “state-predictive” and “decline-predictive” epigenetic 
aging. Confirmatory factor analysis was used to model a transdiag-
nostic internalizing factor with three indicators: continuous symp-
tom counts for MDD, GAD and panic disorder as assessed by the 
Composite International Diagnostic Interview - Short Form. All 
three indicators had meaningful and statistically significant factor 
loadings (λ>0.40, p<0.001).

Structural equation models were then fit that tested the pre-
diction of epigenetic aging (both state and decline factors) by the 
internalizing factor (Model 1), each of the symptom count vari-

ables (Models 2-4), and the residuals for each of the symptom 
count variables net of the internalizing factor (Models 5-7). In all 
models, the focal psychopathology variable (Time 1 internalizing 
or a symptom count) predicted later (Time 2) epigenetic aging. 
The focal psychopathology variable was regressed on the follow-
ing six covariates: age, sex, education level, race, body mass index, 
and smoke pack years. Then the epigenetic aging variable was re-
gressed on the psychopathology variable and the same covariates. 
All models were fit in Mplus using maximum likelihood estima-
tion with cluster robust (Huber-White) standard errors to account 
for the nested, within-family structure of the data from siblings in 
the MIDUS study.

The latent internalizing factor was significantly associated with 
decline-predictive epigenetic age acceleration (Model 1: β=0.11, 
p=​0.001). Decline-predictive epigenetic age acceleration was also 
significantly associated with symptoms of MDD (Model 2: β=0.07, 
p=​0.001), but not those of GAD (Model 3: β=0.05, p=0.017) or panic 
disorder (Model 4: β=0.03, p=0.216). None of the symptom count 
residuals (net of internalizing) were significantly associated with 
decline-predictive epigenetic aging (Models 5-7: β=–0.03 to 0.02, p 
values >0.350). Across models, none of the psychopathology vari-
ables were significantly associated with state-predictive epigenetic 
aging (β=–0.01 to 0.04, p values >0.250). Models accounted for 32-
35% of variance in decline-predictive epigenetic aging and 3-4% in 
state-predictive epigenetic aging (inclusive of covariates) (see also 
supplementary information).

These analyses evaluated the utility of the internalizing spec-
trum and symptoms of specific depressive and anxiety syndromes 
in predicting later epigenetic aging. Accelerated epigenetic aging 
in decline-predictive measures was significantly associated with 
greater internalizing and more depressive symptoms. GAD and 
panic disorder symptoms were nominally positive, but not signif
icant predictors of epigenetic aging. As with mortality6, the symp
tom-specific variability, net of internalizing, was not significantly  
associated with epigenetic aging. These findings suggest that dif-
ferential methylation of CpG sites (i.e., regions in the DNA se-
quence where cytosine is followed by guanine in a specific direc-
tion) associated with blood biomarkers of morbidity and mortality 
(e.g., GrimAge) is linked with internalizing and related variables, 
suggesting a possible mechanism by which psychosocial experi-
ences become biologically embedded.

Since analyses were observational (with a single time-sequenced 
measurement of focal constructs), little can be concluded about di-
rectionality or the role of unmeasured confounders. Additionally, 
methylation was measured from circulating blood samples, and it 
is unclear how effects may vary across tissues. Nonetheless, these 
results suggest that the variability within traditional depressive and 
anxiety disorders relevant to aging-related health is captured by the 
overarching internalizing spectrum. Each of the symptom counts 
had less predictive power than the internalizing spectrum and, criti-
cally, little to no predictive power net of internalizing.

Many possible mechanisms may underlie associations between 
psychopathology and biological aging (e.g., behavioral and genetic 
factors). However, the relationship may be directly causal, wherein 
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Promoting collaboration, harmonization and dissemination in 
depression research: the ECNP Depression Meta-Network

The European College of Neuropsychopharmacology (ECNP) 
is a pan-European scientific association in the fields of translation-
al neuroscience and applied brain research. Its core mission is to 
help ensure that advances in the understanding of brain function 
and human behavior are translated into better treatments and en-
hanced public health.

To this purpose, the College makes use of a variety of tools. The 
best known is its annual congress, attracting over 6,000 partici-
pants every year. However, equally vital to ECNP’s mission are its 
networks, established roughly 20 years ago. The ECNP networks 
are multi-disciplinary collaborative platforms that bring togeth
er researchers from across Europe to share ideas, discoveries and 
best practices in translational neuroscience. Designed to facilitate 
the collection of essential biological, clinical and therapeutic data 
in a robust and replicable way, the current 25 existing ECNP net-
works cover a range of disease-oriented as well as transnosologi-
cal (e.g., digital health, experimental medicine, nutrition, suicide, 
resilience) research focus areas.

Until recently, there has been a notable omission from the list 
of ECNP networks: depression was not included. The reasons are 
manifold and partially hard to unearth from history. In the begin-
ning, it might have been a simple miss, as the formation of new 
networks did not follow a structured process. Later on, there was 
the feeling that a network on depression might be so broad to 
make almost impossible to select its members, given the enormous 
breadth of the field, with many ECNP members working on depres-
sion from different perspectives.

On the other hand, it was increasingly clear that a network on 
depression was mandatory, and its lack became noticeable. De-
pressive disorder is the mental health condition with the largest 
impact on disease burden, about 6% of the worldwide population 
being affected in the past year1. Its economic and societal im-
pact is huge, not only due to its direct health care costs, but espe-
cially to its indirect costs through work absenteeism and impact 
on caregivers. Unfortunately, existing first-line medication and 

psychotherapy treatments do not work for all persons, and both 
treatment gap and treatment inertia for depression are large, leav-
ing many patients inadequately treated, resulting in a sizeable pro-
portion of them suffering from what is called treatment-resistant 
depression2,3. Consequently, within ECNP there is already a strong 
focus on developing and implementing more appropriate detec-
tion, prevention and treatment strategies for depression.

Depression is also a large focus of attention for other ECNP 
stakeholders, such as patient and family organizations and regu-
lators. Also within industry, there has been recent progress in the 
drug development field that is relevant for depression (e.g., treat-
ments targeting the glutamate system4, psychedelic medications). 
Novel neuromodulation strategies – such as transcranial magnetic 
stimulation, transcranial direct-current stimulation, and vagus 
nerve stimulation – are getting more and more attention. Add-
ing to this, depression is a vastly heterogeneous condition, much 
more syndromal than any other mental disorder. Therefore, “de-
pression” might even be considered a transdiagnostic construct.

To tackle these challenges, we built up the Depression Meta-
Network5, which explicitly connects the various already existing 
ECNP network activities, by selecting experts working on depres-
sion from every relevant network, to build a “network of networks”. 
This Meta-Network was formed at the end of 2023.

The overarching goal of ECNP’s Depression Meta-Network is to 
bring together leading (pre)clinical researchers, industry, regula-
tors and patient representatives from Europe to accelerate, across 
various disciplines, the understanding of the aetiologies of the de-
pressive syndrome and improve its primary prevention, screening, 
diagnosis, early intervention, treatment, and thereby outcomes.

Specific aims are the following: a) to serve as a “hub” for con
necting different partners (clinicians, researchers, industry, regula-
tors, other stakeholders) in the field of depression, to share exper-
tise and results, discuss clinical/industry/research developments, 
obtain European grants, and advise on better conduct of clinical 
trials and selection of appropriate outcome measures; b) to collect 

difficulties with internalizing signal inflammatory and immune-
related pathways, potentially involving or leading to epigenetic al
teration.

Colin D. Freilich1, Frank D. Mann2, Kristian E. Markon1,  
Steve W. Cole3, Robert F. Krueger1

1Department of Psychology, University of Minnesota, Minneapolis, MN, USA; 2Depart-
ment of Medicine, Renaissance School of Medicine at Stony Brook University, Stony 
Brook, NY, USA; 3Department of Psychiatry & Biobehavioral Sciences and Medicine, 
University of California, Los Angeles, CA, USA

The MIDUS study has been funded by the MacArthur Foundation Research Net
work, and the US National Institute on Aging (grants nos. P01AG020166 and 
U19AG051426). The investigators were also partly supported by the US National 
Institute on Aging (grant nos. R01AG053217, R01AG077742, R21AG074705-01, and 
U19AG51426). Supplementary information on this study is available at https://​osf.​
io/​5qa4k​.

1.	 Castro-de-Araujo LFS, Cortes F, de Siqueira Filha NT et al. Front Psychol 2022;​
13:940978.

2.	 van Dijk MR, Utens EMWJ, Dulfer K et al. Eur J Prev Cardiol 2016;23:552-8.
3.	 Ringwald WR, Forbes MK, Wright AGC. Psychol Med 2023;53:533-46.
4.	 Kotov R, Krueger RF, Watson D et al. J Abnorm Psychol 2017;126:454-77.
5.	 Watson D, Levin-Aspenson HF, Waszczuk MA et al. World Psychiatry 2022;​21:​

26-54.
6.	 Kim H, Turiano NA, Forbes MK et al. World Psychiatry 2021;20:276-82.
7.	 López-Otín C, Blasco MA, Partridge L et al. Cell 2023;186:243-78.
8.	 McCrory C, Fiorito G, Hernandez B et al. J Gerontol A Biol Sci Med Sci 2021;​76:​

741-9.
9.	 Oblak L, van der Zaag J, Higgins-Chen AT et al. Ageing Res Rev 2021;69:101348.

DOI:10.1002/wps.21364

https://osf.io/5qa4k
https://osf.io/5qa4k


World Psychiatry 24:3 - October 2025� 451

and share information on ongoing, large-scale research projects 
and infrastructures focusing on depression, in order to stimulate 
collaboration, integration and replication of research findings, 
with an emphasis on addressing the heterogeneity within depres-
sion and identifying its relevant underlying symptom/behavioral/
neurobiological dimensions; c) to showcase the many depression 
research lines present in ECNP by cross-network presentations, 
communication and discussions (e.g., at ECNP and other scientific 
meetings), and training activities.

To ensure a smooth workflow, the Meta-Network is divided into 
four working groups with a variety of activities:

a) Dissemination
•	 Providing a platform facilitating collaboration between re

searchers to perform international, multidisciplinary and 
multi-​method research on depression. Cross-network activi-
ties that bridge various research methods/lines in the field of 
depression, e.g. through online meetings, ECNP symposia, 
symposia at other scientific meetings, and training activities 
are instrumental in this respect.

•	 Influencing policy makers, especially at the European level, 
to increase funding and resources for mental health research 
in depression, e.g. by providing information on depres-
sion prevalence trends as well as prevention and treatment 
developments and opportunities.

•	 Educating scientists, clinicians and the general public in 
innovative research methods and questions in the field of 
depression, as well as distributing, integrating and/or pro-
ducing clinical guidance on how to prevent, screen for, and 
treat depression. As one example, we have set up an Educa-
tional Online Course.

b) �Fostering the European Union (EU) landscape in depression re-
search
•	 Providing an overview of EU depression studies and large 

national trials/cohorts, analyzing registry and electronic 
health record data on depression, pinpointing needs, and 
describing data collection.

•	 Maximizing generalizability of findings and study power 
through sample sharing, and homogenization of research 
protocols and (depression) concepts across different coun-
tries, in line with Findability, Accessibility, Interoperability, 
and Reuse of digital assets (FAIR) regulations.

•	 Submitting collaborative international multi-centre study 
proposals to the EU Commission and/or other national and 
international funding agencies.

c) Conceptualization of depression
•	 Describing the heterogeneity of depression and relevant per-

sonalized medicine approaches, depression’s cross-disorder 
nature and preclinical translation. A Delphi process on some  
of these questions has recently been initiated. Also, a consen-  
sus paper on depression phenotyping has been drafted6, that  
follows up recent guidance for clinical characterization of 

patients with depression7.
d) Clinical trial harmonization and stimulation

•	 Stimulating platform trials and related interaction with indus-
try and regulators. As one example, Meta-Network members 
are involved in the Wellcome-funded PEARL consortium, 
that has been granted to start a platform trial in depression8.

•	 Proposing relevant trial outcome measures beyond “tradi
tional” rating scales, to enable EU approval and market access 
of new antidepressants, also incorporating the voice of peo-
ple with lived experience.

•	 Collaborating with the industry involved in pharmacologi-
cal and non-pharmacological (i.e. wearables, lifestyle/psy-
chotherapy solutions, neurostimulation techniques) inter-
ventions for depression.

To achieve these goals, the Meta-Network members meet regu-
larly online as well as face-to-face. While core members are selected 
from the other ECNP networks and committees, and hence seats 
are not openly available, we strongly encourage and foster interac-
tion with all relevant stakeholders. Whoever likes to contribute to 
one of the working groups is invited to reach out to the current net-
work chairs (i.e., the authors of this paper). We especially appreciate 
concrete activities feeding into one of the working groups.

While the Meta-Network is now active since only one year, it 
already sparkled many interactions among a large number of re-
searchers, as well as tangible output. This, however, can only be 
the first step for a long-term endeavour to facilitate and stimulate 
collaborative depression research in order to improve the lives of 
millions of affected people.
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WPA NEWS

Integral Brain Health: a collaborative approach for psychiatry and 
neurology

For centuries, philosophers and scientists have debated on the 
mind-brain dichotomy, generating a division between “function-
al” and “organic” disorders, and between psychiatry and neurol-
ogy. However, advancements in genetics and neurobiology con-
tinually erode these distinctions, and research findings increas-
ingly support the influence of psychosocial and environmental 
factors on brain function and development.

The World Health Organization (WHO) defines brain health as 
the optimal functioning of sensory, motor, cognitive and emotion-
al systems, while mental health is framed in relation to external 
factors, such as the ability to cope with stress, learn, work, thrive, 
and contribute to society. However, despite their distinct defini-
tions, brain and mental health share the goal of enabling indivi
duals to fully realize their abilities and potential.

Brain and mental health play a central role in overall health, 
well-being and productivity. Nevertheless, the excessive special-
ization and fragmentation of neurology and psychiatry have led 
to gaps and overlaps, with missed opportunities for collaboration 
and integration. In the digital era, where a knowledge-driven soci-
ety and an aging population demand enhanced cognitive abilities 
and strong mental and social resilience, a comprehensive defini-
tion of Integral Brain Health is essential. This definition should en-
compass cerebral, mental and social components, all supported 
by a safe and healthy environment1. Additionally, there is a need 
for an index that can measure Integral Brain Health independent
ly of language, literacy, and cultural differences.

According to the Brain Health Atlas, brain-related disorders 
– including mental disorders, neurological diseases, and cerebro-
vascular conditions – are among the leading causes of disability 
worldwide2. In 2021, these conditions contributed to over 18% of 
global health loss, amounting to 522 million disability-adjusted 
life years (DALYs). This is twice the burden of cancer (260 million 
DALYs) and exceeds that of cardiovascular disease (402 million 
DALYs). The economic impact is enormous, with an estimated 
$1.2 trillion in lost income, primarily driven by migraine, depres-
sion and anxiety. Additionally, global health care expenditures on 
brain conditions reach $1.1 trillion, with dementia, stroke, depres-
sion and anxiety accounting for a significant portion of these costs.

The prevalence of brain-related conditions is rising at an alarm-
ing rate. Since 1990, depression cases have increased by 89%, 
strokes by 102%, Alzheimer’s disease and other dementias by 
161%, and Parkinson’s disease by 274%. This trend is primarily 
driven by rising life expectancy and declining fertility rates, leading 
to a growing aging population. The WHO estimates that global 
life expectancy increased by more than six years from 2000 (66.8 
years) to 2019 (73.1 years). In contrast, healthy life expectancy rose 
by only 5.3 years3.

There is a high comorbidity between psychiatric disorders and 
neurological conditions. For instance, the prevalence of major 
depressive disorder is around 20% or above among patients with 

epilepsy, multiple sclerosis, and Parkinson’s disease, and during 
the acute post-stroke period4. The association between psychi-
atric and neurological disorders appears to be bidirectional; in-
deed, clinically significant depression and anxiety were shown to 
increase the risk of developing all-cause dementia at a later time5.

The comorbidity between psychiatric and neurological disor-
ders is partially due to shared genetic and neurobiological mecha-
nisms, including dysfunctions in the serotonergic system and hy
pothalamic-pituitary-adrenal axis, and inflammatory processes6. 
Common psychosocial risk factors, such as lifestyle choices, social  
isolation, poverty and discrimination, also contribute to their over-
lap.

The diagnosis of psychiatric disorders in neurological patients 
is challenging. For instance, depressive symptoms can be misin
terpreted as cognitive or motor impairments associated with neu-  
rological conditions or other age-related issues. Comorbidity com
plicates disease progression, exacerbating disability, reducing qual-  
ity of life, limiting treatment response, and increasing the risk for 
overall mortality and suicide6. Antidepressants are the primary 
treatment for depression in neurological patients, but their efficacy 
remains uncertain, due to a lack of clinical trials in this population, 
safety concerns related to drug interactions, and tolerability issues. 
Cognitive and behavioral interventions have demonstrated small-
to-moderate improvements in depression and anxiety symptoms 
among adults with neurological disorders7. Other psychological 
approaches, such as mindfulness-based and expressive-based in-
terventions, have been shown to enhance well-being and alleviate 
depressive symptoms8.

However, several barriers hinder the implementation of psy-
chological interventions in patients with neurological disorders. 
A lack of training and resources can limit accessibility. The lack of 
flexibility of some interventions, as well as the time and effort re-
quired for participation, may not fit patients with severe physical 
and cognitive disabilities, advanced disease progression, or indi-
vidual needs and preferences9.

Considering shared neurobiological mechanisms and comor-
bidity between disorders, psychiatric and neurologic disciplines 
should increase collaboration by focusing on six major common 
goals10:

•	 Adopting a life-course approach and strengthening prevention. A 
life-course approach to Integral Brain Health (cerebral, mental 
and social health) is essential for improving outcomes, reducing 
disease burden, and fostering resilience in affected individuals. 
This entails the promotion of healthy lifestyles and the imple-
mentation of early preventive interventions at key life stages, 
such as pregnancy, childhood/adolescence, career initiation 
and retirement, where individuals may be more receptive to 
adopting brain-healthy habits11,12.

•	 Promoting Integral Brain Health in the workplace and the com­
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munity. The growing aging population, coupled with a declin-
ing birth rate, is leading to a shrinking workforce and increas-
ing pressure on employers to improve workplace mental health 
conditions. Fostering Integral Brain Health among employees 
becomes vital to equip them for the high demands of modern 
economy, characterized by automatic production processes, 
the use of artificial intelligence, and the need to be efficient with-  
in limited work time. Workplace and community-based healthy 
lifestyle interventions promoting Integral Brain Health should 
go hand in hand.

•	 Defying stigma and discrimination, and increasing awareness. 
People with psychiatric and neurological disorders often expe-
rience stigma and discrimination due to persistent misconcep-
tions and negative societal attitudes. Addressing this stigma is 
fundamental to success of preventive interventions and to grant 
universal access to treatment and care. This requires increasing  
knowledge and awareness at all levels of society. It is crucial to  
understand that our future depends on healthy brains, and that 
everyone has a role in developing, maintaining and enhancing 
Integral Brain Health for all.

•	 Fostering interdisciplinary research and joint education curric­
ula. Timely diagnosis and care for psychiatric and neurologi-
cal disorders and their comorbidities require improved epide-
miological studies and evidence-based treatments, as well as 
a more comprehensive and personalized approach to patient 
care. There is a pressing need to deepen our understanding of 
the neurobiological mechanisms of these conditions, study bio-  
markers for early diagnosis and targeted treatments, and de-  
velop evidence-based and practical guidelines for managing 
comorbidities. While specialized research and care will always 
be necessary, strengthening interdisciplinary collaborations 
and integrating neurological, mental and social health pro
grams will reduce redundancy and enhance impact.

•	 Closing the treatment gap. A significant proportion of individ
uals with psychiatric and neurological disorders lack access 
to timely and effective treatment. Integrating research in real-
world implementation can enhance treatment accessibility and 
adherence. In low-resource settings, building capacity within 

non-specialized health care services and training general health  
care workers to provide essential neurological and psychiatric 
services is critical. Additionally, digital health solutions may ex
pand access to care, particularly in underserved regions.

•	 Advocating for Integral Brain Health policies. Collaboration 
between institutions and organizations, such as the WPA and 
the World Federation of Neurology, is crucial to secure funding 
for research and public health initiatives and influence health 
care policies that support integrated care models.

The integration of psychiatry and neurology is dictated by the 
advancement of neuroscience and is necessary to ensure that In-
tegral Brain Health is accessible, equitable, and universally sup-
ported13. Through joint efforts in education, research and policy-
making, we can build a future where mental and neurological 
well-​being are prioritized across all stages of life, ensuring lifelong 
brain health for all.
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Advancing global mental health through education

In 2024, the WPA launched Education and Psychiatry, an official 
e-journal representing the organization’s efforts to strengthen psy-
chiatric education and promote global knowledge exchange. This 
initiative aligns with the strategic priorities outlined in the WPA 
Action Plan 2023-20261-3, and is further supported by the WPA’s 
Blueprint for Advancing Psychiatric Education and Scientific Pub-
lications4. The launch of Education and Psychiatry responds to 
pressing international needs: rising global mental health demands, 
critical shortages in the psychiatric workforce, and the call for ac-
cessible, culturally relevant, educational platforms.

Led by the WPA Committee on Education and Scientific Publi
cations, Education and Psychiatry is a peer-reviewed e-journal 

dedicated to innovations in psychiatric education and internation
al collaboration. Since the publication of its first issue in June 2024, 
the journal has attracted submissions from all continents, show-
casing the diversity of psychiatric training systems, pedagogical 
and adult learning approaches, and professional challenges across 
the globe.

The journal is grounded in the belief that educational transfor-
mation is essential to addressing the global mental health work-
force crisis – a priority highlighted in the WPA’s strategic planning  
documents1,4, and the WPA Global Study on Psychiatric Training5.  
It promotes scalable and equitable models of psychiatric educa-
tion, especially encouraging contributions from under-represented  

https://brainhealthatlas.org
https://brainhealthatlas.org
http://www.who.int
http://www.who.int


454� World Psychiatry 24:3 - October 2025

colleagues, including those in low- and middle-income countries,  
where publishing remains more challenging4.

The scope of Education and Psychiatry encompasses diverse 
content types, including country reports, special issue interviews 
with global leaders, research updates, digital education innova-
tions, and policy-oriented perspectives. The journal highlights con
tributions across psychiatry subspecialties and educational meth
odologies, with thematic foci, such as artificial intelligence in psy
chiatric training and postgraduate curriculum reform.

Thematic issues have honoured prominent figures, such as 
Profs. N. Sartorius and A. Okasha, both of whom offered important  
historical reflections, insights into present-day events, and visions 
for the future of psychiatry and mental health. These interviews 
were published in celebration of their 90th birthdays. The articles, 
released ahead of print, have already generated thousands of 
reactions and feedbacks on social media, reflecting strong global 
engagement with the journal’s content.

Looking ahead, the editorial team is actively collaborating with 
the WPA Education Portal to enhance the journal’s multimedia 
capacity and expand access to educational content globally4. The 
WPA Education Portal, a well-established online platform, offers 
a wide range of freely accessible learning resources – including 
modular courses, webinars, clinical toolkits, and e-handbooks – de-  
signed to support psychiatric education and professional develop-
ment across diverse settings. It is currently undergoing compre-
hensive content and information technology upgrades to improve 
functionality, expand multilingual access, and deliver a more user-
friendly and efficient learning experience.

Education and Psychiatry is more than an e-journal; it is a col
laborative project that embodies the WPA’s commitment to equity, 
innovation, and educational excellence in global mental health. As  
a collective platform for sharing expertise and fostering systemic 
change, it plays a vital role in shaping the future of psychiatric edu-
cation worldwide.

We invite all WPA Member Societies, Scientific Sections, and 
professionals to contribute to and engage with this evolving com-
munity of learning.
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Recent activities of the WPA Scientific Sections

The first WPA Scientific Sections were established in 1961. They 
are now 66, encompassing virtually all the various sub-specialties 
of psychiatry. Their activities are regulated by the WPA Statutes, By-
Laws and Manual of Procedures, according to which their mandate 
includes: organization of scientific meetings, including symposia 
at WPA congresses and co-sponsored meetings, on topics within 
their expertise; development of educational programs, guidelines 
and related scientific publications; development of proposals for 
adoption as WPA consensus and position statements; promotion, 
conduct and facilitation of international collaborative research ac-
tivities; development of programs in consultation with other Scien-
tific Sections and promotion of intersectional activities.

On the WPA website, there is a separate page for WPA Scientific 
Sections, where all interested people can follow their activities, con
sidering to join one of them. Previous WPA Secretaries for Sections 
have done a great work in this direction1, but further effort is need-
ed in order to have the multiple activities of the Sections regularly 
described in that page.

In addition, WPA Scientific Sections are welcome to publish 
their own journals or have links with international ones. Currently, 
journals which to various extent are linked to WPA Scientific Sec-
tions include Journal of Affective Disorders, Psychopathology, Aca-

demic Psychiatry, History of Psychiatry, Personality and Mental 
Health, Journal of Mental Health Policy and Economics, Interna-
tional Journal of Mental Health, Journal of Intellectual Disability 
Research, Activitas Nervosa Superior, Psychiatry in General Prac-
tice, Transcultural Psychiatry, and Archives of Women’s Mental 
Health.

The activities of Sections are regularly discussed in meetings of 
the WPA Standing Committee on Scientific Sections. Below a non-
exhaustive summary of some recent activities is provided.

Two European Union Horizon research projects are featuring 
the participation of several WPA Scientific Sections2: the PSY-PGx 
Consortium, focusing on the implementation of pharmacogenet-
ics in psychiatry, and the Psych-STRATA network, aimed at the 
identification of biological and clinical markers predicting resis-
tance to pharmacological treatment.

Guided by the WPA Action Plan 2023-20263-5, several education-
al initiatives are being implemented in the areas of perinatal psy-
chiatry and infant mental health6, exercise and sports psychiatry7, 
mental health care for migrants and refugees8, personalized psy-
chiatry9, addictive disorders10, anxiety and obsessive-compulsive 
disorders11, the relationship between physical and mental health12, 
intellectual disabilities13, early intervention in psychosis14, climate 
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change and mental health, advocacy and public engagement, psy-
chiatric epidemiology, quality assurance in psychiatry, psychiatry 
in primary care, urban mental health, military psychiatry, human 
rights of older persons, evolutionary psychiatry, genomics in clini-
cal practice, digital mental health, and childhood attention-deficit/
hyperactivity disorder (ADHD).

Partnerships are being fostered by WPA Scientific Sections with 
a range of international organizations, including the World Health 
Organization, the European Psychiatric Association, the European 
Union of Medical Specialists (UEMS), and the European College of 
Neuropsychopharmacology (ECNP)11,15.

WPA Scientific Sections are actively involved in World Congress
es of Psychiatry. In the 24th World Congress of Psychiatry, held  
in Mexico City in November 2024, fourteen State-of-the-Art Sym
posia and 29 Regular Symposia originating from the Sections were 
included in the scientific programme.

Several Scientific Sections are involved in the activities of the 
WPA Advisory Committee on Responses to Emergencies (ACRE), 
which was funded in May 2020 to provide help in coping with men-
tal health consequences of natural and human-made disasters16.

The WPA aims to contribute to the achievement of the third 
United Nations (UN) Sustainable Development Goal (“Ensure 
healthy lives and promote well-being for all at all ages”), and the 
work of the Scientific Sections is being crucial in this respect. This 
requires a cooperation with a variety of partners, also beyond the 
field of public health, targeting areas such as climate action, labour, 
housing and education.

Promotion of healthy lifestyles and suicide prevention at the 
population level, and enhancement of the mental and physical well-​
being in psychiatric patients and staff, are among the main priori
ties highlighted in the WPA Action Plan 2023-20263-5, and are being  
a main component of the activities of many WPA Scientific Sec-
tions.

Finally, some Sections still need to be revitalized, and we are try
ing to create the conditions for this, under the guidance of the WPA 
Executive Committee and the leaders and members of all the Sec-
tions.

Armen Soghoyan
WPA Secretary for Scientific Sections
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The WPA Section on Genetics in Psychiatry: scientific progress and 
clinical translation

The WPA Section on Genetics in Psychiatry focuses primarily 
on the role of genetics in the etiology and treatment of psychiatric 
disorders, with a particular interest in translating these findings to 
the clinic. The members of the Section are a mixture of active clini-
cians and researchers, many of whom are also regular members of 
the International Society of Psychiatric Genetics. Compared to that 
larger Society, the WPA Section is more focused on potential uses 
of genetics in clinical settings and on cultivating a global diverse 
community consistent with the goals of the broader WPA parent 
organization1.

The Section meets every month to discuss clinically relevant 
topics and provide a global link between scientists, people with 
lived experience, and other mental health practitioners. As part 
of its mandate to promote the growth of a community of clinically 
oriented scientists and clinicians, the Section has organized sev-
eral symposia and courses at WPA congresses across three con-
tinents (in Thailand, Malta, India, United Arab Emirates, Poland, 
Austria and Mexico) to inform local scientists and clinicians about 
recent advances in psychiatric genetics, with an emphasis on how 
these can be translated into their clinical practice. In preparation 
for the 2023 World Congress of Psychiatry in Vienna, the Section 

published an educational booklet to inform clinicians about psy-
chiatric genetics and the potential value of pharmacogenetic test-
ing2.

Over the past decade, scientific progress has greatly advanced 
our understanding of how both common and rare genetic varia-
tions contribute to the etiology of major psychiatric disorders, in
cluding schizophrenia, bipolar disorder and major depression. 
Strong evidence now indicates that disease risk is influenced by  
hundreds, potentially thousands, of common alleles with small 
effect sizes that likely make up the bulk of the genetic risk. Al-
though these small effect sizes pose challenges for study, they can 
be aggregated into polygenic risk scores, which are increasingly 
explored in clinical research as potential predictors of psychopa
thology and treatment response. Genome-wide association studies  
(GWAS) of almost all major psychiatric disorders have now identi-
fied tens to hundreds of significant loci3. The main challenge facing 
the field is how to progress from statistical associations to a biolog
ical understanding of how risk gives rise to the pathophysiology 
experienced by our patients.

With the advent of high-throughput and increasingly cost-ef
fective means of performing whole exome and whole genome se-  
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Evolutionary psychiatry and the activities of the relevant WPA 
Section

Evolutionary psychiatry has made unique contributions to key 
areas of psychiatry at the conceptual level, with the aim to foster 
understanding not only of what happens, but also of why prob­
lems arise. For example, Wakefield’s concept of harmful dysfunc­
tion1, the application of Tinbergen’s four causal domains (also 
known as Tinbergen’s four questions) and Nesse’s “pathways” for 
the persistence of disease and disorder2 highlight novel ways of 
thinking about psychiatric conditions. Without evolutionary sci­
ence, such “why” questions are not conceivable. Mental disorders 
can just be carefully described. The evolutionary approach enables 
psychiatry to move from the descriptive to an explanatory phase, 
an important step in the development of any scientific discipline.

Evolutionary psychiatry has been concisely defined as the sub­
field of evolutionary medicine that uses the basic science of evolu­
tionary biology to better understand and treat mental disorder​3.  
However, it is a fundamentally cross-disciplinary field with vital 
contributions from evolutionary anthropology, evolutionary psy­
chology, and behavioral genetics, as well as many other disciplines.

The evolutionary approach teaches us that selection shapes 
vulnerability to disease and disorder and not disorders them­
selves. It also helps us recognize that selection (on average) shapes 
functional systems and not dysfunctional ones. But functional sys­
tems, whether biologically evolved or man-made, can malfunc­
tion under certain conditions. Also, biological systems frequently 

quencing, large-scale sequencing studies are now increasingly 
being performed, with a main focus on novel variant discovery4,5. 
Rare variants offer a distinct advantage by potentially pinpointing 
specific genes (rather than broader loci identified by GWAS) and 
revealing the direction of effect. While these studies are just begin­
ning to uncover these variants, efforts are underway worldwide to 
increase sample size and diversity in order to enhance efforts for 
equitable discovery.

One specific type of rare variants already used in clinical prac­
tice includes rare duplications or deletions known as copy-number 
variants (CNVs). These variants are often pleiotropic (i.e., associat­
ed with a range of phenotypes), but are particularly relevant in the 
study of intellectual disability and severe autism spectrum disor­
ders. The clinical relevance of CNV testing for neurodevelopmen­
tal disorders in children has been recently reviewed6, and surveys 
are being conducted to evaluate the knowledge of best practices 
among professionals.

Another major focus of the Section is the potential of pharma­
cogenetics to improve clinical care. There is now robust evidence 
that variations in drug-metabolizing enzymes (in particular 
CYP2C19 and CYP2D6) are associated with levels of several an­
tidepressant and antipsychotic medications. However, the role of 
such variation in clinical response and overall tolerability needs  
to be explored in larger, more diverse studies across the world.  
Our Section is therefore proud to be participating in the PSY-PGx 
project7, a global non-industry-sponsored study funded by the  
European Union Horizon 2020 initiative that will test the effective­
ness of pharmacogenetic testing in a broad range of psychiatric dis­
orders.

A key priority of the Section is advancing diversity and inclusion 
in genetic research by fostering the inclusion of a broader range of 
populations. Ethically, it is essential to address health disparities 
by ensuring that the various populations are adequately repre­
sented. Scientifically, incorporating more diverse populations in 
GWAS can lead to a more comprehensive understanding of the 
genetic architecture of psychiatric disorders, and can improve the 

accuracy of polygenic risk scores. In pharmacogenomics, research 
has shown that actionable alleles vary significantly across popula­
tions, highlighting the need for more trans-ancestry studies. So, 
this approach is crucial not only for ethical reasons of equality, in­
clusion and representation, but also for advancing scientific dis­
covery and enhancing clinical applications.

Finally, we aim to ensure that research and implementation in 
psychiatric genetics also address critical topics such as social jus­
tice, stigma reduction, autonomous decision-making, the right to 
know or not know, and data protection. The WPA provides an ide­
al platform to evaluate, discuss and monitor these issues globally, 
bringing together diverse perspectives that matter to those living 
with psychiatric disorders. We enthusiastically invite scientists, 
clinicians and patients who share these goals to join us in this en­
deavor.
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have multiple, overlapping functions, and this applies particularly 
to neurobiological systems, whose functions often remain poorly 
understood. Several pathways may be implicated concurrently or 
sequentially in the causation of a given mental disorder.

Selection is unable to eliminate all harmful mutations and can 
be too slow to respond to rapidly changing environments, which  
generates states of evolutionary mismatch. The concept of “mis­
match” is arguably one of the most important insights in evolu­
tionary medicine, and is crucial for understanding and explaining 
the existence of “diseases of civilization”, such as obesity, meta­
bolic syndrome, type 2 diabetes, eating disorders4, attention-def­
icit/hyperactivity disorder (ADHD), postpartum depression, and 
many others. Evolutionary mismatch occurs when the environ­
ment changes too rapidly for selection to be able to track it, result­
ing in residual traits that are no longer suited to the new environ­
mental conditions. The insights gained through recognition of 
evolutionary mismatch often point to the need for a public health 
response, rather than blaming the individual.

It is important to recognize that selection inevitably involves 
trade-offs. Thus, increasing the potency of one trait is often at the 
expense of worsening performance of another. For example, re­
ducing the threshold for environmental risk avoidance can result 
in a greater risk of anxiety disorders, whereas raising the threshold 
can lead to hypophobia and dangerous risk-taking. Additionally, 
over-activation of useful emotional defences (e.g., mood states 
and anxiety) can result in harmful outcomes, leading to what 
have been termed defence activation disorders (e.g., anxiety and 
depressive disorders).

Evolutionary psychiatry can also help make sense of the ge­
netics of mental disorder. Taking an evolutionary perspective, one 
comes to recognize that viewing the human genome as a static 
“blueprint” for the human phenotype is both erroneous and mis­
leading. At the population level and over multiple generations, the 
frequency of genes is in a state of continuous change, with some 
genes increasing in frequency while others decreasing or being 
eliminated completely as a result of positive and negative selec­
tion pressures (natural, sexual, social) as well as drift (random, 
chance events).

This raises the question of why apparently harmful or disease-
causing genes exist and persist in the human gene pool. We sug­
gest that this question can only be addressed by taking an evolu­
tionary perspective. Non-evolutionary approaches simply note 
the existence of such genes and study their effects. Evolutionists 
recognize that the human genome is a historical record of past se­
lection pressures. Variation is the rule rather than the exception  
and, most importantly, there is no such thing as a single norma­
tive human genome. Variation truly is the spice of life and sup­
ports the current patient-led movements to recognize that, for in-  
stance, high-functioning autism spectrum disorder and ADHD  
may be conceptualized as normative variations and therefore view­
ed as manifestations of neurodiversity rather than pathological con­
ditions.

With the exception of de novo harmful genes which arise from 
mutations in the parental germ-line, all other disease-causing 
genes have been subject to selection pressures of some form. 

Some harmful genes that are compatible with survival and repro­
duction are subject to purifying selection over many generations, 
while others may be eliminated more quickly. However, those that 
persist within the population over numerous generations may be 
subject to a process known as balancing selection. This takes place 
where there is a trade-off between the positive and the negative 
effects of a given genetic variant, thus maintaining that variant at 
a more or less steady level in the population. Examples include 
genes that are advantageous in the heterozygous state but harm­
ful in the homozygous state (e.g., sickle cell anaemia); genes that 
are subject to frequency dependent selection (i.e., potentially ad­
vantageous when low in frequency in the population, but disad­
vantageous at higher frequencies – e.g. psychopathy); and genes 
with pleiotropic effects (i.e., multiple effects, some advantageous 
and others not at different life stages).

Many have considered the biopsychosocial model originally 
proposed by Engel5 to be in need of review and updating. One way 
of achieving this could be the incorporation of an evolutionary 
dimension through subjecting Engel’s three levels (the bio, psy­
cho and social) to Tinbergen’s four causal domains (mechanism, 
development, phylogeny and function). We argue that this “evo-
biopsychosocial model” may provide a more coherent, scientifi­
cally complete and philosophically sound model of mental disor­
der (and of disease and disorder generally)6.

The WPA Section on Evolutionary Psychiatry is being active in 
a number of different ways. Over the last five years, we have set 
up a series of webinars which are recorded with a live audience 
and then placed on our YouTube channel. We have participated 
with three symposia in the Malta WPA Conference in 2022 (one 
jointly with the Section on Public Policy and Psychiatry) and with 
two symposia in the Vienna World Congress of Psychiatry in 2023 
(jointly with the Sections on Perinatal Psychiatry and Infant Men­
tal Health, and on Public Policy and Psychiatry). Our Section also 
collaborates closely with the two extant special interest groups on 
evolutionary psychiatry in the UK and Ireland. In addition, our 
members have published a number of books that serve as stan­
dard texts in the field. These include Good Reasons for Bad Feel-
ings2, Evolutionary Psychiatry: Current Perspectives on Evolution 
and Mental Health7, and The Evolutionary Roots of Human Brain 
Diseases8.
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Report from the WPA Section on Military Psychiatry

Ongoing armed conflicts highlight the profound psychological 
and behavioral effects of war and mass violence on military per-
sonnel, impacting their well-being and long-term mental health. 
With tens of millions active service members and veterans world-
wide, addressing military mental health is a global priority.

Military personnel not only experience combat stressors, but 
also civilian atrocities, military sexual trauma, family separation, re-  
integration difficulties; and heightened risks of post-traumatic 
stress disorder (PTSD), depression, substance abuse, and suicide. 
The evolving nature of warfare – e.g., autonomous weapons, cyber 
threats, and remote operations – further compounds mental health 
challenges, often leaving remote operators and cyber personnel 
with unacknowledged psychological burdens. Understanding 
these risks across cultures and over time is essential for developing 
effective policies, programs and interventions to safeguard military 
and veteran mental health, ultimately strengthening global health 
security.

Besides military-related risk factors for negative mental health 
consequences of exposure to trauma, there are unique protective 
factors related to military service that can mitigate the effects of ex
posure to war stressors. Loyalty and unit cohesion among mem-
bers may provide emotional support and a sense of belonging. An 
immediate access to support services, including counselling and 
peer support groups, also helps in preventing worsening of mental 
health. Proper training in stress management, resilience and cop-
ing skills, and leadership support may lessen the risk for negative 
mental health problems in military personnel1.

Combat and operational stress reactions, the military equivalent  
of acute stress reaction, often viewed as “normal” reactions to an  
“abnormal” experience in high-threat situations, can impair well-​  
being and functioning. Promising practices to address these reac-  
tions, such as buddy systems (i.e., arrangements in which two in
dividuals are paired for mutual safety in a hazardous situation), 
have been adapted globally. The armed forces implement combat 
and operational stress control programs to help service members 
manage stress, emphasizing proximity, immediacy, expectancy and  
simplicity to provide support and normalize reactions2. Teleconfer-
encing has emerged as a promising solution for managing combat 
and operational stress reactions, offering accessible and continu-
ous mental health support.

PTSD is a major mental health issue among military personnel 
and veterans. Its prevalence varies based on deployment experi-
ences and the specific population studied. First-line interventions 
for PTSD in military personnel have had limited success in pre-
venting the disorder. Trauma-focused psychotherapy, particularly 
exposure therapy, is the recommended initial treatment, and tele-
conferencing is suggested when in-person therapy is not feasible3. 
Regardless of treatment setting, the approach should be evidence-
based, patient-centered, and culturally appropriate. Leaders must 
foster an environment that supports help-seeking behaviors and 
maintains trauma-informed care. A significant subset of individu-
als with PTSD may develop complex PTSD4, which requires long

er treatment and more diverse interventions to address chronic 
trauma and disturbances in self-organization5.

Depression is a significant issue among military personnel and 
veterans, often co-occurring with PTSD. Among veterans with de-
pression, 36 to 51% also have PTSD6. Depression is linked to physi-
cal health problems, substance use, and increased suicide risk. 
Treating depression in military personnel requires a multi-faceted 
approach, including evidence-based therapies such as cognitive-
behavioral and interpersonal psychotherapy, and antidepressants. 
Teletherapy, peer support, and wellness programs also offer effec-
tive, accessible solutions6.

Alcohol use has been a prominent part of military culture, often 
used to manage stress during active duty and post-conflict peri-
ods. Substance use disorders are common among military per-
sonnel, especially veterans dealing with chronic pain, trauma or 
homelessness, and are linked to increased suicide risk7. Despite 
efforts to address this issue, substance use disorders continue to 
rise. Treatment should be tailored to military life’s unique chal-
lenges, including leadership involvement, peer support, and in-
tegration with military health care systems for effective recovery.

Military personnel are at high risk for suicide. A meta-analysis 
shows a prevalence of suicidal ideation and attempts of 11%. Vet-
erans experience higher rates (14%) compared to active-duty per-
sonnel (10%), and women are more likely to experience suicidal 
thoughts8. Firearms are commonly used for suicide in the military. 
Educational programs on mental health and suicide prevention 
are vital in raising awareness and fostering positive attitudes. A 
comprehensive suicide prevention approach should address pre-
event, event and post-event factors, including risk management 
and interventions. Policies such as the Brandon Act, which allows 
service members to request a mental health evaluation, and tai-
lored interventions can help reduce suicide rates.

Mental health stigma is a major barrier to treatment for mili-
tary personnel and veterans, with 60% not seeking help despite 
needing it9. This stigma can lead to isolation, worsening of men-
tal health, and increased suicide risk. The military’s ethos of “ser-
vice before self” often views mental health struggles as weakness, 
deterring service members from seeking help. Addressing stigma 
requires education, training, peer support, and leadership that fos-
ters a help-seeking culture, ultimately improving care utilization 
and readiness.

After a successful contribution in 2019 to the book Advances 
in Psychiatry, where a group of the WPA Section on Military Psy-
chiatry experts participated with the chapter “Mental health con-
sequences of war conflicts”2, the Section gave new momentum 
to professional and scientific work last year by bringing together 
a working group of experts from around the world to draft the 
Position Statement on Military Personnel and Veterans’ Mental 
Health10. After several months of work, the group submitted the fi-
nal document for review to the WPA Executive Committee, which 
approved it in February 2025. This statement provides key updates 
on global conflicts, unique mental health risks in military roles, 
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common mental disorders among service members and veterans, 
and challenges related to stigma and suicide.

The Position Statement on Military Personnel and Veterans’ Men­
tal Health offers recommendations across multiple levels to en­
hance awareness, improve access to mental health care, strengthen 
leadership and clinical governance, and develop evidence-based 
policies for prevention, treatment and reintegration. Considering 
ongoing global conflicts that make the prospect of lasting peace 
seem remote, the WPA Section on Military Psychiatry remains stead­
fast in promoting the critical importance of early detection, ensuring 
access to evidence-based treatments, and fostering a supportive cul­
ture that mitigates stigma related to mental health problems within 
military and veteran communities.
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Patient involvement in undergraduate psychiatric education: an 
international survey

The concept of patient involvement refers to the active partici­
pation of individuals with lived experience in roles such as teach­
ing, assessment, or curriculum development. These individuals 
bring a unique perspective enriching education with their experi­
ential knowledge1,2. Patient involvement can vary widely, ranging 
from being entirely absent, to existing in a limited or partially oper­
ational capacity, to being fully active, integrated and sustainable1. 
Previous research has emphasized its potential to enrich students’ 
learning by adding realism and fostering stronger connections be­
tween students and patients3. It also empowers patients, making 
them feel valued through their contribution to teaching4. Despite 
these benefits, the implementation of patient involvement strate­
gies remains inconsistent across medical schools worldwide.

The existing literature highlights the positive impact of patient 
involvement, demonstrating improvements in students’ communi­
cation skills, empathy, and understanding of patient-centred care​
5-8. However, much of the available research is outdated, country-​  
specific or focused on general medical education rather than ad­
dressing the unique needs within psychiatry9,10. The lack of inter­
national and standardized approaches further underscores the 
need to assess and improve patient involvement in psychiatry cur­
ricula.

To address these gaps, and in line with the WPA Action Plan 
2023-202611-13, the WPA Section of Early Career Psychiatrists con­
ducted an international online survey of medical schools, in col­
laboration with the International Federation of Medical Students’ 
Associations (IFMSA). This study aimed to assess the current state 

of patient involvement in undergraduate psychiatry education 
globally. Responses were gathered from medical students in 47 
countries across six continents. The sample distribution included 
23 medical schools from 13 countries in Europe (25.8%); 21 medi­
cal schools from 11 countries in Africa (23.6%); 17 medical schools 
from 10 countries in Asia (19.1%); 18 medical schools from 9 coun­
tries in the Americas (20.2%); one medical school from Oceania 
(1.1%); and 9 medical schools from three countries in transcon­
tinental regions (10.1%). This diverse sample provided a broad 
perspective on patient involvement in psychiatry education across 
different regions and economic contexts.

Our findings revealed that patient involvement in undergradu­
ate psychiatry education remains limited in many medical schools. 
Over half (53.3%) reported no active participation of patients in 
developing or revising the psychiatry undergraduate curriculum. 
Furthermore, 62.2% did not involve patients in curriculum quality 
assurance or as patient-educators, and 63.3% indicated that pa­
tients do not play an active role in curriculum assessment. More 
than half (52.3%) of the institutions lack independent bodies with­
in the medical school or teaching hospital for patients with lived 
experience of a mental health condition, and 52.2% do not provide 
financial support for patient-educators.

This study also identified widespread knowledge gaps. Over a 
quarter (27.7%) were unaware of whether academic staff engaged 
with patients involved in the undergraduate psychiatry course. 
Nearly a quarter (23.4%) did not know if patient-educators re­
ceived educational support, and over a third (35.6%) were uncer­
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tain about the availability of counselling and well-being support 
services for patients involved in the psychiatry undergraduate 
course. There was also uncertainty about the provision of financial 
(32.2%) and non-financial (32%) support, the existence of inde­
pendent bodies (26.7%), and the presence of dedicated adminis­
trative personnel to support patient-educators (41.1%).

Interestingly, some of the highest levels of patient involvement 
were reported in low-income countries. Notable exceptions in­
cluded Sweden, where patients played a significant role in curricu­
lum design and assessment, and Austria, which reported the exis­
tence of full-time administrative personnel dedicated to support­
ing patient involvement as well as active staff engagement with 
patients in the undergraduate psychiatry course. Oman adapted 
facilities and covered all costs associated with patient-educators, 
while Slovenia provided ongoing well-being support. Bulgaria also 
offered ongoing training for patient-educators. The highest levels 
of patient involvement in psychiatry undergraduate education 
were reported in Peru and Argentina.

Differences in patient involvement were also found. All Ethi-  
opian medical schools in this study reported conducting regular 
emotional safety and well-being checks during and after the teach­
ing period. Bulgarian medical schools consistently paid salaries to 
those involved in the educational process. In Hungary, independent  
bodies within medical schools or teaching hospitals were generally 
present, albeit with varying levels of involvement. In Romania, there 
were stark contrasts between institutions: some medical schools 
reported lack of patient involvement, while others offered contin­
uous well-being support throughout the course, with high levels of 
patient involvement in curriculum assessment and design, active 
staff engagement with patients, and financial support for patient-
educators.

These findings highlight the urgent need to standardize patient 
involvement in psychiatry education globally. Standardization 
would help establish benchmarks, promote best practices, and en­

sure that patient involvement is not only present but effectively in­
tegrated into educational strategies. Addressing challenges, such as 
the lack of financial and administrative support, is essential for en­
suring sustainability and equity. Collaborative efforts from medical 
schools, health care institutions, and policy makers are needed to 
ensure that patient involvement becomes a more integral and effec­
tive component of psychiatry undergraduate education worldwide.

This study, which benefited from patients’ advice in both its de­
sign and the interpretation of findings, provides a foundation for  
further research. Patient involvement holds immense poten­
tial to transform psychiatry education by fostering empathy, com­
munication skills, and patient-centred care among future doc-  
tors. However, inconsistent implementation and inadequate sup­
port hinder its widespread adoption.
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