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EDITORIALS

Generative artificial intelligence in mental health care: potential

benefits and current challenges

The potential of artificial intelligence (AI) in health care is being
intensively discussed, given the easy accessibility of programs
such as ChatGPT. While it is usually acknowledged that this tech-
nology will never replace clinicians, we should be aware of immi-
nent changes around Al supporting: a) routine office work such
as billing, b) clinical documentation, ¢) medical education, and
d) routine monitoring of symptoms. These changes will likely
happen rapidly. In summer 2023, the largest electronic medical
records provider in the US, Epic Systems, announced that it is
partnering with OpenAl to integrate ChatGPT technology'. The
profound impact that these changes will have on the context and
delivery of mental health care warrants attention, but often over-
looked is the more fundamental question of changes to the nature
of mental health care in terms of improving prevention, diagnosis
and treatments.

Research on non-clinical samples suggests that Al may aug-
ment text-based support programs, but assessments have focus-
ed on perceived empathy rather than clinical outcomes. While
the former is an important development, it is only the first step
towards progressing from feasibility to acceptability and from
efficacy to effectiveness. A century of accessible self-help books,
more than 60 years of mental health chatbots (Eliza was created
in 1959), nearly 30 years of home Internet with access to free on-
line cognitive behavioral therapy and chatrooms, over a decade of
smartphone-based mental health apps and text message support
programs, and the recent expansion of video-based telehealth, to-
gether highlight that access to resources is not a panacea for pre-
vention. The true target for Al preventive programs should not be
replicating previous work but rather developing new models able
to provide personalized, environmentally and culturally respon-
sive, and scalable support that works effectively for users across all
countries and regions.

Computer-based diagnosis programs have existed for decades
and have not transformed care. Many studies to date suggest that
new Al models can diagnose mental health conditions in the con-
text of standardized exam questions or simple case examples®.
This is important research, and there is evidence of improvement
with new models, but the approach belies the clinical reality of
how diagnosis is made or utilized in clinical care. The future of di-
agnosis in the 21st century can be more inclusive, draw from di-
verse sources of information, and be outcomes-driven. The true
target for Al programs will be to integrate information from clinical
exam, patient self-report, digital phenotyping, genetics, neuroim-
aging, and clinical judgement into novel diagnostic categories that
may better reflect the underlying nature of mental illness and offer
practical value in guiding effective treatments and cures.

Currently, there is a lack of evidence about how Al programs
can guide mental health treatment. Impressive studies show that
Al can help select psychiatric medications®, but these studies often
rely on complete and labelled data sets, which is not the clinical
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reality, and lack prospective validation. A recent study in oncology
points to an emerging challenge: when ChatGPT 3.5 was asked
to provide cancer treatment recommendations, the chatbot was
most likely to mix incorrect recommendations with correct ones,
making errors difficult to detect even for experts”. The true target
for Al programs will be in realizing the potential of personalized
psychiatry and guiding treatment that will improve outcomes for
patients.

For Al to support prevention, diagnosis and treatment there
are clear next steps. Utilizing a well-established framework for
technology evaluation in mental health, these include advances
in equity, privacy, evidence, clinical engagement, and interoper-
ability”.

Since current datasets used in Al models are trained on non-
psychiatric sources, today all major Al chatbots clearly state that
their products must not be used for clinical purposes. Even with
proper training, risks of Al bias must be carefully explored, given
numerous recent examples of clear harm in other medical fields®.
Arapid glance atimages generated by an Al program when asked
to draw “schizophrenia”” visualized the extent to which extreme
stigma and harmful bias have informed what current AT models
conceptualize as mental illness.

A second area of focus is privacy, with current Al chatbots una-
ble to protect personal health information. Large language mod-
els are trained on data scraped from the Internet which may en-
compass sensitive personal health information. The European
Union is exploring whether OpenAI’'s ChatGPT complies with the
General Data Protection Regulation’s requirement that informed
consent or strong public health justifications are met to process
sensitive information. In the US, privacy issues emerge with the
risk that clinicians may input sensitive patient data into chatbots.
This problem caused the American Psychiatric Association to re-
lease an advisory in summer 2023 noting that clinicians should
not enter any patient information into any Al chatbot®. In order to
allow integration into health care, authorities will need to deter-
mine whether chatbots meet privacy regulations.

A third focus is the next generation of evidence, as current
studies that suggest the ability of chatbots to perform binary clas-
sification of diagnosis (e.g., presence of any depression or none)
offer limited practical clinical value. The potential to offer differ-
ential diagnosis based on multimodal data sources (e.g., medical
records, genetic results, neuroimaging data) remains appealing
but as yet untested. Evidence of the true potential for supporting
care remains elusive, and the harm caused to the eating disorder
community by the public release (and rapid repudiation within
one week) of the Tessa chatbot highlights that more robust evi-
dence is necessary than that currently collected”. Like other med-
ical devices, evidence of clinical claims should be supported by
high-quality randomized controlled trials that employ digital pla-
cebo groups (e.g., a non-therapeutic chatbot).



Fourth, a focus on engagement is critical. We already know
that engagement with mental health apps has been minimal, and
can learn from those experiences. We are aware that engagement
is not only a patient challenge, as clinician uptake of this technol-
ogy is also a widely cited barrier and will require careful attention
to implementation frameworks. These consistently highlight that,
while innovation is important, there must be a concomitant focus
on the recipients (i.e., education and training for both patients and
clinicians) as well as on the context of care (e.g., regulation, reim-
bursement, clinical workflow). The principles of the non-adoption,
abandonment, scale-up, spread and sustainability (NASSS) frame-
work remain relevant in Al and offer tangible targets for avoiding
failure.

Fifth and related, AI models need to be well integrated into
the health care system. The era of standalone or self-help pro-
grams is rapidly ending, with the realization that such tools may
often fragment care, cannot scale, and are rarely sustainable.
This requires, in addition to data interoperability, careful design-
ing of how Al interacts with all aspects of the health care system.
There is a need for collaboration not only with clinicians but also
with patients, family members, administrators, regulators, and of
course Al developers.

While generative Al technologies continue to evolve, the clinical

community today has the opportunity to evolve as well. Clinicians
do not need to become experts in generative Al, but a new focus
on education about current capabilities, risks and benefits can be a
tangible first step towards more informed decision-making around
what role these technologies can and should play in care.

John Torous, Charlotte Blease

Digital Psychiatry, Department of Psychiatry, Beth Israel Deaconess Medical Center,
Harvard Medical School, Boston, MA, USA; Department of Women’s and Children’s
Health, Uppsala University, Uppsala, Sweden
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The public mental health revolution must privilege lived experience
voices and create alliances with affected communities

The paper by Kirkbride et al in this issue of the journal® pres-
ents a masterful and comprehensive overview of the existing evi-
dence demonstrating associations between an array of adverse
social experiences and circumstances and the development and
persistence of mental ill-health. It proceeds by providing a rallying
cry for a revolution to topple the dominant focus of psychiatrists
and resource-allocation models by service commissioners on
treating existing mental disorders. Although the authors are care-
ful to acknowledge how fundamental the current approach is, they
claim that it has little more to offer in terms of moving the needle
on alleviation of mental distress in the population. They call for
this prevailing approach to concede substantial ground to make
way for primary prevention strategies that tackle the key social de-
terminants of mental ill-health. They convincingly argue that this
transformational shift is essential if we are to make any significant
progress in reducing the onset and burden of mental disorders
across the globe. They particularly highlight the modifiable prop-
erties of social determinants as promising targets for preventive
interventions to rejuvenate the largely stagnant field of treatment
innovation in psychiatry.

However, there seems to be an absence of the voices of those
with lived experience of social adversity and mental health issues
within this review and the roadmap it presents for improving men-
tal health across the population and reducing inequities in mental
ill-health. For far too long, the very people we are trying to help

have been excluded from the spaces in which decisions are made
about how to study and treat them. This simply cannot continue.
Not only is it morally wrong, but it can lead to wasting precious
funding resources on attempting to answer research questions
that have no relevance to wider society, and to the delivery of ser-
vices that are inaccessible, unacceptable or do not meet the needs
of people within local communities®. In 2021, the World Health
Organization published a report entitled “Nothing for us, without
us”®, which specifically advocated for the inclusion of individu-
als and communities with first-hand experience of mental health
issues and social determinants in designing policies, interven-
tions, and research programs to enhance effectiveness and equity
by ensuring that these have relevance and buy-in from the popula-
tions they are targeting, and that nobody is left behind.

Therefore, the design, delivery and evaluation of primary men-
tal health prevention and promotion strategies and interventions
should at the very least be informed by those most affected by the
social and mental ill-health inequalities emphasized by Kirkbride
et al, and preferably involve those with lived experience in equal
partnership>*. Ideally, we would reach a point in the near future
where those with lived experience will lead research and interven-
tions to improve population mental health. Additional social and
financial support plus a high degree of flexibility are likely to be re-
quired to ensure that people from the most marginalized sections
of our society can be included in these conversations, as they often
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face multiple barriers to involvement. This will be crucial to avoid
reproducing the systemic inequities that plague our society.

There are an increasing number of examples of successful in-
volvement of people with lived experience in both research and
clinical practice, with some even involving them throughout the
whole process from design to implementation and dissemina-
tion®. This reaps benefits not only in terms of increased robust-
ness of research and enhancing its translation into practice?, but
also provides opportunities for those with lived experience to de-
velop new skills, increase their self-esteem, and be empowered3’4.
This in turn is likely to result in positive benefits for their mental
well-being and future prosperity. Moreover, funding bodies in
the UK (e.g., the Wellcome Trust, UK Research and Innovation,
MQ mental health charity) and around the world are realizing the
importance and value of including those with lived experience of
mental ill-health in developing the content of funding calls, rating
applications, and sharing decision-making, by providing them
with seats at the table for funding panels. These practices could
easily be extended to those with lived experience of social adver-
sity, and indeed the Violence, Abuse and Mental Health Network
(www.vamhn.co.uk), one of the national mental health networks
funded by UK Research and Innovation, involved trauma survi-
vors in the design of its grant funding calls and criteria for rating
applications, as well as in the selection of which applications to
fund.

It is also important to engage and partner with marginalized
and minoritized people from local communities and community-
based organizations to create preventive interventions that are
accessible, acceptable, inclusive and engaging, which will ulti-
mately underpin their effectiveness®. As Kirkbride et al flag in
their review, there is often entrenched mistrust of mental health
care providers among minoritized groups (especially those from
ethno-racial and LGBTQ+ communities), due to historical and
recent experiences of discrimination, which together with stigma
can present a major hurdle to ensuring that the services provided
are actually used by those who may require them the most™®.

Moreover, interventions may need to be adapted to meet the
specific needs of marginalized and minoritized communities -
for instance located in places that can be easily reached by pub-
lic transport or are familiar and non-stigmatizing (e.g., shopping
centres, barber shops, primary care health centres, cafés) - and
provide support with intersecting issues such as poor living con-
ditions, debt, physical health problems, discrimination and other
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forms of trauma. Indeed, mental health interventions that have
been adapted for people from minoritized groups have shown
some benefits over more universal treatments’, and health care
co-located with welfare advice services has demonstrated im-
proved mental health and financial outcomes®.

Therefore, it will be crucial to ensure that prevention efforts are
co-designed with minoritized communities and ideally delivered
in collaboration with grassroots and community-based organiza-
tions, so that whatever is developed is acceptable, accessible, in-
clusive, and subsequently effective. Centring the voices of those
with lived experience of mental health issues and social adversi-
ties, such as sexual violence, will also be essential to minimize the
likelihood that the policies and interventions developed cause fur-
ther harm®. Without the involvement of the people and communi-
ties affected, many of the proposed public mental health interven-
tions are doomed to fail.

I'would therefore urge academics, clinicians and policy makers
to privilege the voices of those with lived experience of social ad-
versity, mental health issues, and marginalization as they march
forward into this public mental health revolution. It will be crucial
for them to strive to share power equally with the communities af-
fected when designing, implementing and evaluating these pre-
ventive strategies, if they are to develop acceptable and effective
interventions, and succeed in overthrowing the current state of
affairs.

Helen L. Fisher

Social, Genetic & Developmental Psychiatry Centre, Institute of Psychiatry, Psychology &
Neuroscience, and Economic and Social Research Council (ESRC) Centre for Society and
Mental Health, King's College London, London, UK
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SPECIAL ARTICLE

Borderline personality disorder: a comprehensive review of
diagnosis and clinical presentation, etiology, treatment, and
current controversies

Falk Leichsenring'?, Peter Fonagy®, Nikolas Heim*, Otto F. Kernberg®, Frank Leweke', Patrick Luyten®®, Simone Salzer*, Carsten Spitzer?,
Christiane Steinert'*

'Department of Psychosomatics and Psychotherapy, University of Giessen, Giessen, Germany; “Department of Psychosomatics and Psychotherapy, University of Rostock, Ros-
tock, Germany; *Research Department of Clinical, Educational and Health Psychology, University College London, London, UK; ‘International Psychoanalytic University, Berlin,
Germany; *Personality Disorders Institute, Weill Cornell Medical College, New York, N, USA; ®Faculty of Psychology and Educational Sciences, University of Leuven, Leuven,
Belgium

Borderline personality disorder (BPD) was introduced in the DSM-III in 1980. From the DSM-III to the DSM-5, no major changes have occurred in its defin-
ing criteria. The disorder is characterized by instability of self-image, interpersonal relationships and affects. Further symptoms include impulsivity, intense
anger, feelings of emptiness, strong abandonment fears, suicidal or self-mutilation behavior, and transient stress-related paranoid ideation or severe dis-
sociative symptoms. There is evidence that BPD can be reliably diagnosed and differentiated from other mental disorders by semi-structured interviews.
The disorder is associated with considerable functional impairment, intensive treatment utilization, and high societal costs. The risk of self-mutilation and
suicide is high. In the general adult population, the lifetime prevalence of BPD has been reported to be from 0.7 to 2.7%, while its prevalence is about 12% in
outpatient and 22% in inpatient psychiatric services. BPD is significantly associated with other mental disorders, including depressive disorders, substance
use disorders, post-traumatic stress disorder, attention-deficit/hyperactivity disorder, bipolar disorder, bulimia nervosa, and other personality disorders. There
is convincing evidence to suggest that the interaction between genetic factors and adverse childhood experiences plays a central role in the etiology of BPD.
In spite of considerable research, the neurobiological underpinnings of the disorder remain to be clarified. Psychotherapy is the treatment of choice for BPD.
Various approaches have been empirically supported in randomized controlled trials, including dialectical behavior therapy, mentalization-based therapy,
transference-focused therapy, and schema therapy. No approach has proved to be superior to others. Compared to treatment as usual, psychotherapy
has proved to be more efficacious, with effect sizes between 0.50 and 0.65 with regard to core BPD symptom severity. However, almost half of the patients
do not respond sufficiently to psychotherapy, and further research in this area is warranted. It is not clear whether some patients may benefit more from
one psychotherapeutic approach than from others. No evidence is available consistently showing that any psychoactive medication is efficacious for the
core features of BPD. For discrete and severe comorbid anxiety or depressive symptoms or psychotic-like features, pharmacotherapy may be useful. Early
diagnosis and treatment of BPD can reduce individual suffering and societal costs. However, more high-quality studies are required, in both adolescents
and adults. This review provides a comprehensive update of the BPD diagnosis and clinical characterization, risk factors, neurobiology, cognition, and
management. It also discusses the current controversies concerning the disorder, and highlights the areas in which further research is needed.

Key words: Borderline personality disorder, psychotherapy, dialectical behavior therapy, mentalization-based therapy, transference-focused
therapy, schema therapy, suicidal behavior, adverse childhood experiences, neurobiology, social cognition

(World Psychiatry 2024;23:4-25)

The term “borderline” was introduced in the psychiatric liter-
ature by Stern' and Knight’, to identify a patient group showing a
level of functioning situated between neuroses and schizophrenic
disorders. This patient group was not well defined. An important
progress occurred with Kernberg’s introduction of the concept of
borderline personality organization®*, marked by the use of prim-
itive defense mechanisms such as splitting or projective identifi-
cation, identity diffusion (shifting between all-good and all-bad),
and severely disturbed object relationships®. Reality testing was
largely intact, differentiating individuals with borderline person-
ality organization from psychotic patients’. Another early contri-
bution was provided by Grinker et al’, who empirically identified
four features of the “borderline syndrome”: anger, impaired close
relationships, identity problems, and depressive loneliness.

In 1980, borderline personality disorder (BPD) was introduced
in the DSM-III®, based on a study by Spitzer et al’, who drew both
on research by Gunderson and colleagues®” and on Kernberg'’s
concept of borderline personality organization®, by including
specific problems of identity and interpersonal relationships
characterized by sudden shifts from one extreme to another (e.g.,
from all-good to all-bad or vice versa). This early research showed

that BPD could be discriminated with sufficient accuracy from
both schizophrenia and (neurotic) depression, as well as from oth-
er personality disorders'”"".

In the following more than four decades, a plethora of research
has been carried out on BPD, much more than on any other per-
sonality disorder. This research has focused on the diagnosis of
BPD, its etiology (including genetics, neurobiology, and interac-
tions between genetics/neurobiology and adverse childhood ex-
periences), epidemiology, course and prognosis, cognition, and
the effectiveness of pharmacotherapies and psychotherapies'* %,

BPD remains a challenging disorder, from both research and
clinical perspectives. At present, for example, there is still contro-
versy concerning its conceptualization as either a specific person-
ality disorder or a level of general impairment in personality func-
tioning'*?'. The treatment of BPD remains challenging as well. As
to pharmacotherapy, there is no consistent evidence showing that
any psychoactive medication is efficacious for the core features
of the disorder'®. Indeed, no medications have been approved by
regulatory agencies for treating BPD'®*, According to the UK Na-
tional Institute for Health and Care Excellence (NICE), pharmaco-
therapy should only be used to treat discrete and severe comorbid
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anxiety or depressive symptoms or psychotic-like features, or to
manage acute crises, and should be administered for the short-
est time possible®”. Psychotherapy is the treatment of choice for
BPD, with various approaches having proved to be efficacious in
randomized controlled trials (RCTs)'**"?2. However, almost 50%
of BPD patients do not respond sufficiently to psychotherapy®, so
that further research in this area is clearly warranted. Whether spe-
cialized methods of psychotherapy or more generalist approaches
are required for the treatment of BPD is a debated issue®**°.

This paper provides a comprehensive review of BPD diagno-
sis and clinical characterization, course, epidemiology, risk factors,
neurobiology, social cognition and neurocognition, and manage-
ment. Current controversies (e.g., categorical vs. dimensional ap-
proaches to diagnosis; specific vs. generalist psychotherapy inter-
ventions) are also discussed, and major areas in which further re-
search is warranted are highlighted.

DIAGNOSIS AND CLINICAL CHARACTERIZATION

The DSM-5 characterizes BPD as a pervasive pattern of insta-
bility of interpersonal relationships, self-image and affects, and
marked impulsivity, emerging by early adulthood and present in
a variety of contexts, as indicated by five or more of a set of nine
criteria® (see Table 1).

The DSM-5 alternative dimensional model requires for BPD
the presence of moderate or greater impairment in personality
functioning, manifested by difficulties in at least two of the fol-
lowing areas: an unstable self-image (identity); unstable goals
and values (self-direction); compromised ability to recognize the
feelings and needs of others (empathy); and intense, unstable
and conflicted close relationships (intimacy). In addition, four
or more of the seven following personality traits are required (at
least one of which must be impulsivity, risk taking or hostility):
emotional lability, anxiousness, separation insecurity, depressiv-
ity, impulsivity, risk taking, and hostility. Impairments in person-
ality functioning and pathological personality traits are required
to be relatively pervasive and stable*’ (see Table 2).

An important aspect omitted in the DSM-5 criteria for BPD is
regression proneness (i.e., showing emotions or behaviors not
adequate to age) in unstructured situations, one of the reasons
for many of the treatment problems occurring with the disor-
der”®. Regression proneness has been empirically demonstrated
by use of unstructured psychological tests such as the Rorschach
or the Thematic Apperception Test (TAT)***2 In these tests, pa-
tients with BPD tend to show bizarre-idiosyncratic primary pro-
cess thinking, usually associated with the activation of low-level
defense mechanisms and object relations® .

In the ICD-11, the categorical system of personality disor-
ders has been replaced by a dimensional approach similar to the
DSM-5 alternative model®*, Of the DSM-5 personality disorders,
only BPD remains distinct and unique, by use of the “borderline
pattern specifier” In the ICD-11, a diagnostician’s task is to rate
the severity level of personality dysfunction as “mild’, “moder-
ate” or “severe”. In addition, the patient may be described on five
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Table 1 DSM-5 criteria for borderline personality disorder?’

A pervasive pattern of instability of interpersonal relationships, self-image and
affects, and marked impulsivity, beginning by early adulthood and present
in a variety of contexts, as indicated by five (or more) of the following:

1. Frantic efforts to avoid real or imagined abandonment.

2. A pattern of unstable and intense interpersonal relationships characterized
by alternating between extremes of idealization and devaluation.

3. Identity disturbance: markedly and persistently unstable self-image or
sense of self.

4. Impulsivity in at least two areas that are potentially self-damaging (e.g.,
spending, sex, substance abuse, reckless driving, binge eating).

5. Recurrent suicidal behavior, gestures or threats, or self-mutilating behavior.

6. Affective instability due to a marked reactivity of mood (e.g., intense
episodic dysphoria, irritability or anxiety usually lasting a few hours and
only rarely more than a few days).

7. Chronic feelings of emptiness.

8. Inappropriate, intense anger or difficulty in controlling anger (e.g.,
frequent displays of temper, constant anger, recurrent physical fights).

9. Transient, stress-related paranoid ideation or severe dissociative symptoms.

domains (negative affectivity, detachment, dissociality, disinhibi-
tion, and anankastia). While in the clinical setting most patients
with BPD can be expected to be classified as having a severe per-
sonality disorder, the ICD-11 allows to rate BPD patients in whom
some areas of personality functioning are relatively less affected
as suffering from a moderate personality disorder™.

The ICD-11 borderline pattern specifier may be applied in the
presence of at least five of the following requirements: a) frantic
efforts to avoid real or imagined abandonment; b) unstable and
intense interpersonal relationships, which may be characterized
by vacillations between idealization and devaluation; ¢) identity
disturbance, manifested in unstable self-image; d) a tendency to
act rashly in states of high negative affect, leading to potentially
self-damaging behaviors; €) recurrent episodes of self-harm; f)
emotional instability due to marked reactivity of mood; g) chronic
feelings of emptiness; h) inappropriate intense anger or diffi-
culty controlling anger; and i) transient dissociative symptoms
or psychotic-like features. Further manifestations which may be
present include a view of the self as inadequate; an experience of
the self as profoundly different and isolated from other people;
and proneness to rejection hypersensitivity (see Table 3).

Proposals to describe BPD by the five-factor model of person-
ality®® characterize it by high levels of both neuroticism (anxious-
ness, angry hostility, depressiveness, impulsiveness, vulnerabil-
ity) and openness (high openness to feelings and actions), and
by low levels of both agreeableness (low compliance) and con-
scientiousness (low deliberation)*”*®. Another approach to define
and conceptualize BPD focuses on major dimensions of psycho-
pathology: most researchers agree that the dimensions which
capture the essence of the disorder are emotional dysregulation,
impulsivity and behavioural dysregulation, and interpersonal hy-
persensitivitySS.

With nine DSM-5 criteria and a threshold for diagnosis of five
positive criteria, there are 256 theoretically possible ways to meet



Table 2 Proposed criteria for borderline personality disorder in the alter-
native DSM-5 model for personality disorders®’

A. Moderate or greater impairment in personality functioning, manifested
by characteristic difficulties in two or more of the following four areas:

1. Identity: Markedly impoverished, poorly developed, or unstable self-
image, often associated with excessive self-criticism, chronic feelings of
emptiness; dissociative states under stress.

2. Self-direction: Instability in goals, aspirations, values or career plans.

3. Empathy: Compromised ability to recognize the feelings and needs of
others associated with interpersonal hypersensitivity (i.e., prone to feel
slighted or insulted); perceptions of others selectively biased toward
negative attributes or vulnerabilities.

4. Intimacy: Intense, unstable and conflicted close relationships, marked
by mistrust, neediness and anxious preoccupation with real or
imagined abandonment; close relationships often viewed in extremes of
idealization and devaluation, and alternating between overinvolvement
and withdrawal.

B. Four or more of the following seven pathological personality traits, at
least one of which must be 5, 6 or 7:

1. Emotional lability: Unstable emotional experiences and frequent
mood changes; emotions that are easily aroused, intense and/or out of
proportion to events and circumstances.

2. Anxiousness: Intense feelings of nervousness, tenseness or panic, often
in reaction to interpersonal stresses; worry about the negative effects
of past unpleasant experiences and future negative possibilities; feeling
fearful, apprehensive or threatened by uncertainty; fears of falling apart
or losing control.

3. Separation insecurity: Fears of rejection by — and/or separation from
— significant others, associated with fears of excessive dependency and
complete loss of autonomy.

4. Depressivity: Frequent feelings of being down, miserable and/or
hopeless; difficulty recovering from such moods; pessimism about the
future; pervasive shame; feelings of inferior self-worth; thoughts of
suicide and suicidal behavior.

5. Impulsivity: Acting on the spur of the moment in response to
immediate stimuli; acting on a momentary basis without a plan or
consideration of outcomes; difficulty establishing or following plans; a
sense of urgency and self-harming behavior under emotional distress.

6. Risk taking: Engagement in dangerous, risky, and potentially self-
damaging activities, unnecessarily and without regard to consequences;
lack of concern for one’s limitations and denial of the reality of
personal danger.

7. Hostility: Persistent or frequent angry feelings; anger or irritability in
response to minor slights and insults.

the criteria for BPD*. Thus, despite conceptual coherence, BPD
appears to be a heterogeneous diagnostic category which may
include patient subtypes®. A cluster analysis, for example, found
three clusters: a large one with “core” BPD symptoms; an extra-
vert/externalizing one characterized by high levels of histrionic,
narcissistic and antisocial features; and a small one of patients
with marked schizotypal and paranoid features™.

Although still utilized with caution, the diagnosis of BPD in
adolescents is no longer controversial. Early detection of BPD
(or subthreshold features of the disorder) facilitates a timely
treatment of these young patients, reducing individual suffering
and societal costs™. In the past, several arguments were used

Table 3 Requirements for the borderline pattern specifier in the ICD-11%*

The borderline pattern specifier may be applied to individuals whose pattern
of personality disturbance is characterized by a pervasive pattern of
instability of interpersonal relationships, self-image and affects, and
marked impulsivity, as indicated by five (or more) of the following:

» Frantic efforts to avoid real or imagined abandonment.

» A pattern of unstable and intense interpersonal relationships, which may be
characterized by vacillations between idealization and devaluation, typically
associated with both strong desire for and fear of closeness and intimacy.

» Identity disturbance, manifested in markedly and persistently unstable
self-image or sense of self.

» A tendency to act rashly in states of high negative affect, leading to
potentially self-damaging behaviors (e.g., risky sexual behavior, reckless
driving, excessive alcohol or substance use, binge eating).

» Recurrent episodes of self-harm (e.g., suicide attempts or gestures, self-
mutilation).

» Emotional instability due to marked reactivity of mood. Fluctuations of
mood may be triggered either internally (e.g., by one’s own thoughts) or
by external events. As a consequence, the individual experiences intense
dysphoric mood states, which typically last for a few hours but may last
for up to several days.

* Chronic feelings of emptiness.

» Inappropriate intense anger or difficulty controlling anger manifested
in frequent displays of temper (e.g., yelling or screaming, throwing or
breaking things, getting into physical fights).

» Transient dissociative symptoms or psychotic-like features (e.g., brief
hallucinations, paranoia) in situations of high affective arousal.

Other manifestations, not all of which may be present in a given individual
at a given time, include the following:

» A view of the self as inadequate, bad, guilty, disgusting and contemptible.

» An experience of the self as profoundly different and isolated from other
people; a painful sense of alienation and pervasive loneliness.

» Proneness to rejection hypersensitivity; problems in establishing and
maintaining consistent and appropriate levels of trust in interpersonal
relationships; frequent misinterpretation of social signals.

against BPD diagnosis prior to the age of 18, including the not un-
common occurrence of affective instability and irritation regard-
ing self-image in adolescents, and the potential harm due to stig-
matization. Today, there is a consensus regarding the potential
appropriateness and usefulness of BPD diagnosis in the youth.
This is also reflected by the latest developments in the ICD-11 and
DSM-5°"*, where the age threshold for the diagnosis has been
omitted. The diagnosis of BPD can be regarded as being as reli-
able and valid in adolescence as in adulthood****. A community-
based study conducted in the US found a point prevalence for
adolescents at around 1% and a cumulative prevalence of 3% up
to the age of 22*°. As in adults, prevalence rates in outpatient and
inpatient psychiatric settings are considerably higher*”*®,

In older patients with BPD, symptoms shift to more depres-
sion, emptiness and somatic complaints***’. Emotional dysregu-
lation, unstable interpersonal relationships, anger and attach-
ment insecurity persist, whereas impulsivity and identity distur-
bances decrease**. Self-harm may take other forms, such as
non-adherence to medical regimes or misuse of medication™.
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Individuals with BPD are likely to have co-occurring lifetime
mood disorders (83%), anxiety disorders (85%), substance use
disorders (78%), and other personality disorders (53%)>" . BPD
and bipolar I or II disorder co-occur in about 10-20% of patients
with either disorder’**. Although BPD is often comorbid with
major depressive disorder or bipolar disorder, the additional di-
agnosis of BPD should not be made in an episode of those disor-
ders if there is no evidence that the typical BPD symptomatologi-
cal pattern persists over time.

Among people with attention-deficit/hyperactivity disorder,
the lifetime rate of BPD was found to be 37.7%. Eating disorders
are also common among individuals with BPD, with median rates
of 6% for anorexia nervosa, 10% for bulimia nervosa and 22% for
eating disorders not otherwise specified®®. Of individuals with
BPD, 30% were diagnosed with post-traumatic stress disorder
(PTSD), and 24% of individuals with this latter disorder were di-
agnosed with BPD*".

Although there is a considerable overlap between BPD and the
construct of complex PTSD (CPTSD) introduced in the ICD-11 -
both disorders include problems in affect regulation, self-concept
and interpersonal relationships - there is evidence that they can
be empirically differentiated®®, In particular, difficulties in affect
regulation in CPTSD are ego-dystonic, stressor-specific and vari-
able over time, whereas in BPD they tend to be ego-syntonic and
persistent. Moreover, in contrast with the unstable self-concept in
BPD, individuals with CPTSD have a consistently negative sense
of self. Finally, the high rates of impulsivity and suicidal and self-
injurious behaviors of BPD are not observed in CPTSD™.

The above high levels of comorbidity may be an artefact of the
categorical approach to psychiatric disorders, as also evidenced
by the considerable overlap between BPD and the general psy-
chopathology or p factor®®, It has been argued that this overlap
may represent a more parsimonious way not only to explain the
high “comorbidity” associated with BPD, but also its large nega-
tive impact on functioning®.

BPD can be reliably diagnosed by semi-structured interviews.
Several reliable and validated interview methods exist®®®. In ad-
dition, self-report questionnaires and projective techniques such
as the Rorschach or the TAT have proved to be helpful, especial-
ly with regard to assessing the level of personality functioning
2829313254 (see Table 4). Sensitive diagnostic instruments for BPD
in the elderly, however, need to be developedso.

COURSE

BPD seems to be less stable over time than traditionally be-
lieved™. Considerable rates of recovery and relatively low rates of
relapse have been reported in both short-term and long-term nat-
uralistic follow-up studies®*®. In a 10-year prospective follow-up
study, 50% of patients with BPD achieved recovery (i.e., symptomat-
ic remission and good social and vocational functioning during the
past two years), while 93% of them showed symptomatic remission
lasting two years, and 86% remission lasting four years®. Thirty-
four percent of patients lost their recovery and 30% their remission
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status after a two-year long remission®. Of note, most individuals
received pharmacotherapy or psychotherapy, so that the above re-
mission rates may not reflect the natural history of untreated BPD®.

A meta-analysis of studies on the long-term course (=5 years)
of BPD reported a mean remission rate of 60%, associated with
high heterogeneity between studies (1°=80.9%). Excellent recov-
ery (i.e., remission of symptoms and good social and full-time vo-
cational functioning) was achieved in 39% of BPD patients com-
pared with 73% in other personality disorders®.

Patients with BPD show poorer social functioning than those
with other mental disorders, including major depressive disor-
der and other personality disorders®*®’. Only approximately 16%
of people with BPD were reported to be married or living with a
partner®. Social functioning was found to be unstable and highly
associated with the symptomatic status®****°, Those patients who
experienced change in personality pathology showed some im-
provements in functioning®™®®", There is evidence that changes
in personality traits (defined by the five-factor model) are follow-
ed by changes in BPD psychopathology, but not vice versa®. Traits
were found to be more unstable in BPD than in patients with
other personality disorders, indicating a “stable instability”*.

BPD features tend to decline over time, and this process seems
to be in part influenced by temperament®. However, diagnostic
instruments may not be sensitive enough to tap the shift in symp-
toms in older populations to more depression, emptiness and so-
matic complaints***°.

EPIDEMIOLOGY

The age of onset of BPD varies, but symptoms are usually man-
ifest in early adulthood”. In the adult general population, rates
for BPD range between 0.7 and 2.7%°>. In primary care, psychi-
atric outpatients and psychiatric inpatients, prevalence rates of
6%, 11-12% and 22%, respectively, have been found®®*’. In a US
community sample, 2.7% of individuals had been diagnosed with
BPD in their lifetime, with only slightly higher rates for women
compared to men (3% vs. 2.4%)*. Ina psychiatric outpatient set-
ting, however, considerably higher rates of BPD were found in
women compared to men (72% vs. 28%)”". There are gender dif-
ferences in comorbidity: men with BPD display more frequently
substance abuse and antisocial personality disorder, while wom-
en more frequently present with mood, anxiety and eating disor-
ders, and PTSD%,

The rate of death by suicide is higher among individuals with
BPD than in patients with other personality disorders (5.9% vs.
1.4%)%. These results are consistent with those of a recent meta-
analysis which reported suicide rates of 2 to 5% (mean 4%) over
follow-up periods of 5 to 14 years among people with BPD®, Sui-
cide attempts occurred in more than 75% of BPD individuals'®.

In addition, BPD patients have a higher prevalence of somatic
comorbidities - such as endocrine, metabolic, respiratory, cardio-
vascular and infectious (e.g., human immunodeficiency virus in-
fection, HIV; hepatitis) diseases - than persons without BPD'0V102,
Mortality by non-suicide causes is clearly increased, with 14% of



Table 4 Major diagnostic interviews, self-report questionnaires, and projective techniques available for borderline personality disorder (BPD)

Tool

Scope

Description

Structured Clinical Interview for
DSM-5 Personality Disorders
(SCID-5-PD)®*

Structured Clinical Interview for
the DSM-5 Alternative Model for
Personality Disorders (SCID-5-
AMPD)%

Diagnostic Interview for Personality
Disorders (DIPD-1V), BPD
module®’

Zanarini Rating Scale for Borderline
Personality Disorder
(ZAN-BPD)®

Structured Interview of Personality
Organization — Revised (STIPO-R)®

Borderline Personality Inventory
(BPD™

Borderline Symptom List (BSL)"!

Level of Personality Functioning
Scale Self-Report (LPFS-SR)”

McLean Screening Instrument for
BPD (MSI-PD)”

Personality Assessment Inventory
(PAD)™

Personality Diagnostic
Questionnaire-4 (PDQ-4)"

Zanarini Rating Scale for Borderline
Personality Disorder (ZAN-BPD)
— Self-Report®

Dimensional Assessment of
Personality Pathology — Basic
Questionnaire (DAPP-BQ)”’

Personality Inventory for DSM-5
(PID-5)"

Rorschach/Holtzman Inkblot
Technique”>%

Thematic Apperception Test (TAT)®!

BPD diagnosis according to DSM-5

BPD diagnosis according to DSM-5
Alternative Model for Personality
Disorders (AMPD)

BPD diagnosis according to DSM-IV

BPD symptom change

Personality organization

BPD diagnosis, screening and
personality functioning

Borderline-typical symptomatology
based on DSM-IV-TR criteria

Personality functioning

Screening measure for BPD along
the DSM-IV criteria

BPD features

Screening tool for DSM-IV
personality disorders

BPD symptom change

Personality pathology

Maladaptive personality traits

Personality functioning (e.g.,
primary process thinking, defense
mechanisms, object relations)

Personality functioning (e.g.,
primary process thinking, defense
mechanisms, object relations,
affect regulation)

Semi-structured interview including an optional screening questionnaire (SCID-
5-SPQ); assessment of all personality disorders along DSM-5 criteria

Semi-structured interview consisting of three modules:

Module I: Dimensional assessment of the four domains of functioning (identity,
self-direction, empathy and intimacy)

Module II: Dimensional assessment of the five pathological personality trait
domains (negative affectivity, detachment, antagonism, disinhibition and
psychoticism)

Module IIT: Assessment of each of the six specific personality disorders of
DSM-5 AMPD

Diagnostic interview for DSM-IV personality disorders

Clinician-administered scale for assessment of change in DSM-IV borderline
psychopathology

Semi-structured clinical interview assessing personality organization in five
domains (identity, object relations, defenses, aggression, moral values)

Self-report tool assessing BPD symptoms and diagnosis, and borderline
personality organization according to Kernberg

Self-report tool assessing subjective impairments of BPD patients along the
subscales of self-perception, affect regulation, self-destruction, dysphoria,
loneliness, intrusions and hostility

Self-report tool assessing impairment in personality functioning according to the
DSM-5 AMPD

Self-report true/false screening questionnaire, including one item for each DSM-
IV BPD criterion, with the exception of two items for paranoia/dissociation

Self-report inventory of adult personality, including clinical scales assessing
borderline features (affective instability, identity problems, negative
relationships, self-harm)

Self-report tool with true/false questions intended to provide an indication
of key features of each personality disorder, followed up with additional
questions

Self-report scale for the assessment of change in DSM-IV borderline
psychopathology

Self-report measure of personality pathology, based on a dimensional model;
subscales include affective lability, identity problems and self-harm

Self-report measure of five broad domains of maladaptive personality variation:
negative affect, detachment, antagonism, disinhibition and psychoticism

Projective techniques based on 10 (Rorschach) or 45 (Holtzman) unstructured
cards. Subjects are asked: “What might this be?”

Projective technique based on 20-30 cards with a specific thematic valence.
Subjects are asked to make up as dramatic a story as possible for each card.

BPD patients and 5.5% of those with non-BPD personality disor-
ders dying over a 24-year follow-up®. Compared with patients
without BPD who had other mental disorders or medical condi-
tions, BPD was associated with a 2.3-fold increase in mortality rate

during a 2-year follow-up'”'.

Patients with BPD die on average 14-32 years earlier than sub-
jects in the general population®, while some studies report lower
lifetime loss (6-7 years)'®". Loss of lifetime years is more pro-
nounced in men'”. Compared to individuals without BPD, men
with BPD had a poorer lifetime expectancy than women with
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BPD, with an odds ratio (OR) of 2.40 (95% CI: 1.93-2.54) vs. 2.21
(95% CI: 2.08-2.77)'°".

These data suggest recommending BPD patients to engage
in regular medical check-ups'®. Increased health problems and
associated higher mortality may reflect both unhealthy lifestyle
and more direct neurobiological dysregulation of the stress and
immune system associated with high levels of early adversity in
BPD. Indeed, chronic physical diseases are strongly associated
with “immature” personality'®, for which BPD may serve as a
prominent example.

BPD is associated with intensive treatment utilization, and
with societal costs exceeding those of anxiety and depressive dis-
orders, diabetes, epilepsy and Parkinson’s disease®®" 10119 Thys,
BPD constitutes a significant public health concern.

RISK FACTORS

It is currently hypothesized that, in BPD, genetic factors and
adverse childhood experiences interact to influence brain devel-
opment via hormones and neuropeptides®*'*. Adverse childhood
experiences are thought to modulate gene expression and lead to
stable personality traits that may predispose to BPD**.

There is familial aggregation of BPD**'", with recent data from a
Swedish population-based study estimating heritability at 46%"*.
The risk of receiving a BPD diagnosis was increased 4.7-fold for
full siblings'®®. The hazard ratio in identical twins was 11.5 (95%
CI: 1.6-83.3). However, no single nucleotide polymorphisms asso-
ciated with BPD have been identified*®*'*, and some evidence of
a genetic overlap of BPD with bipolar disorder, major depression
and schizophrenia has emerged'®. Results of epigenetic studies
yielded inconsistent results and are often limited by small sample
size®®''°, Further large scale studies that are sufficiently powered
to detect effects of genes on BPD phenotype are required™. In ad-
dition, more reliable measures of this phenotype are needed.

Adverse childhood experiences - including physical, sexual and
emotional abuse, and neglect - are significantly associated with
BPD""'2, Consistent with these findings, BPD has been associ-
ated with high levels of disorganized and unresolved patterns of
attachment'". Borderline personality traits were associated with
prior significant negative experiences in 12-year-old children'"".
This effect was more pronounced when families had psychiatric
histories. While multiple psychosocial factors, including maltreat-
ment, are associated with an increased risk for BPD, these find-
ings do not seem to be disorder-specific''".

Inherited and environmental risk factors are thought to con-
tribute independently and interactively to the etiology of BPD.
Recent findings on familial clustering and heritability of clini-
cally diagnosed BPD, which revealed a 54% contribution from
unshared, individually unique environmental factors, point in this
direction'®,

There is increasing evidence that BPD is associated with both
early and later adversity, leading to vicious interpersonal cycles.
This is, for instance, evidenced by high levels of revictimization in
romantic relationships and bully-victim relationship with peers,
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leading to increasing levels of distrust in others and social isola-
tion'"*''8, Moreover, there is growing evidence that social depri-
vation and societal inequality may increase the risk for BPD, which
may be related to high levels of distrust and sensitivity to social re-
jection and injustice in individuals with BPD"'*'?', These results
point to the need of considering vulnerability to BPD from a broad,
socio-ecological and transactional perspective' >,

NEUROBIOLOGY

A large number of studies have been conducted on the neu-
robiological underpinnings of BPD. Although several brain areas
and neurotransmitters have been identified as potentially in-
volved, only few findings have been confirmed by meta-analyses.

At the neuroendocrinological level, dysfunctions of the hypo-
thalamic-pituitary-adrenal (HPA) axis, with altered levels of corti-
sol, have been suggested to undetlie the impaired stress responses
characteristic of BPD. One meta-analysis found significantly low-
er mean basal cortisol levels in individuals with BPD compared to
non-psychiatric controls, with a small effect size of g=-0.32 (95%
CI: -0.56 to -0.06, N=546, n=12, 12:53%)122. Yet, a more compre-
hensive meta-analysis found no significant differences in singular
cortisol assessments between individuals with BPD and healthy
controls or individuals with other mental disorders, although het-
erogeneity between studies was high and moderate, respective-
ly'%. In a sub-analysis of five studies investigating continuous
cortisol output, BPD patients’ cortisol response to psychosocial
challenges was blunted relative to healthy controls as well as to
individuals with other personality disorders'®, It is unclear wheth-
er disturbed HPA axis functioning is specifically associated with
BPD or may rather be understood as a consequence of trauma
exposure common in many psychiatric disorders'**. However,
research evidence is consistent with the allostatic load hypothesis,
suggesting that the blunted cortisol response in BPD reflects a
compensatory down-regulation consequent to adversity and
stress.

Oxytocin has been also implicated in BPD, with particular rel-
evance for interpersonal functioning, given its purported role in
attachment behavior and social cognition'®>. A recent meta-
analysis found decreased oxytocin levels among women with
BPD (standardized mean difference, SMD=-0.46, 95% CI: -0.90
to -0.02; N=131, n=4, 12:64%)126. However, the number of studies
included was small, heterogeneity was moderate, and there were
no significant differences with other personality disorders'?®. Fur-
thermore, the administration of exogenous oxytocin in BPD pa-
tients has yielded inconsistent and paradoxical effects'?’. Further
research is required to determine the role of oxytocin in BPD, in
particular whether the observed impairments in the oxytociner-
gic system reflect a transdiagnostic vulnerability factor associated
with early adversity and disturbed parent-infant attachment'**, or
psychopathology in general'®.

In terms of neural systems, the most widely held hypothesis
suggests a fronto-limbic imbalance in BPD, in which emotion
dysregulation is mediated by hyperactivity of limbic structures



(e.g., amygdala, hippocampus and anterior cingulate cortex) and
abnormal functioning of prefrontal structures'®. However, only
tentative conclusions can be drawn on the neurobiology of BPD,
as most neuroimaging studies are severely underpowered'*.

The most robust meta-analytic result of neuroimaging studies
in BPD is hyperactivity of the amygdala and hippocampal area
during emotional processing experiments'**'*?, which seems
to be accompanied by impairments in habituation of the amyg-
dala to repeated negative stimuli'****, While earlier meta-analyses
found a reduction in hippocampal and amygdala volume in BPD
1391403 more recent and comprehensive meta-analysis reported
no gray matter alterations'*'. Although the amygdala is assumed
to be involved in emotional evaluation and recognition of sub-
jectively dangerous situations, its exclusive role in processing neg-
ative emotions has recently been challenged, as studies have shown
that amygdala activation is only marginally involved in the predic-
tion of subjective fear ratings'*, correlates with the experiencing
of positive emotions'**, and might rather indicate saliency for fac-
es than threats'*!. Furthermore, despite the common conceptu-
alization of the amygdala as the brain’s “fear center’, inconsistent
meta-analytic evidence has been found for its involvement in pro-
cessing threats'*>'*, Hence, negative emotional experiencing can-
not be confidently inferred from amygdala hyperactivity in BPD
147

Research on abnormal prefrontal functioning lacks spatial spec-
ificity in BPD'*"**® and meta-analyses have yielded conflicting
results, with an earlier one finding abnormal functioning in pre-
frontal areas™!, while the most recent and comprehensive one re-
ported no significant differences to healthy controls'®, although
again the marked heterogeneity of BPD may be an important fac-
tor explaining inconsistent findings.

Connectivity analyses could test assumptions of reduced pre-
frontal top-down regulation on limbic areas such as the amygda-
la. However, only very few studies have investigated connectivity
during emotion regulation tasks in BPD'*°. A considerable num-
ber of studies have investigated resting-state connectivity in BPD,
yielding conflicting results with respect to the fronto-limbic im-
balance hypothesis'® %%,

Taken together, to date there is only weak evidence that a fronto-
limbic imbalance underlies emotion dysregulation in BPD'*’. More-
over, most neuroimaging findings lack specificity to BPD and might
rather relate to transdiagnostic factors of psychopathology'*"'>®
or to childhood maltreatment'**'*"'5*15 Recent research efforts
point to the possible role in BPD of impairments in the temporo-
parietal junction'*®, which is thought to play a crucial role in dis-
tinguishing self from other, so that its impairments might underlie
the typical self-other distinction problems (i.e., identity diffusion)
observed in BPD patients. However, meta-analyses are not yet
available and the small number of studies preclude drawing strong
conclusions.

In summary, although brain areas and neurotransmitters have
been identified as potentially involved in BPD, an integrated and
empirically supported neurobiological model of the disorder does
presently not exist. Research on the neurobiology of BPD is com-
plicated by several factors, including the high prevalence of co-

morbidities, the heterogeneity of the condition, the use of medi-
cation, as well as substantial differences in experimental designs.

SOCIAL COGNITION AND NEUROCOGNITION

Over the past decade, empirical studies on social cognition
have advanced our understanding of interpersonal and emo-
tional dysfunction in BPD. The disorder appears to be charac-
terized by relatively severe impairments in mentalizing, i.e., the
capacity to understand the self and others in terms of intentional
mental states, as a result of largely affect-driven, externally-cued
processing of social information. Results are not always consist-
ent, which may be due to the type of tasks used (e.g., some social
cognition tasks show ceiling effects or primarily rely on “cold”
social cognition, whilst mentalizing impairments mainly tend to
emerge in high-arousal contexts in BPD patients) and the influ-
ence of factors involved in the etiology of the condition (e.g., se-
verity of trauma or attachment style).

A recent systematic review' of experimental studies on so-
cial cognition in BPD based on the Systems for Social Processes
approach of the Research Domain Criteria included four meta-
analyses, concerning more basic (i.e., emotion recognition accu-
racy and reaction time) and more complex (i.e., understanding
of mental states and ostracism) features of mentalizing with re-
gard to others. Individuals with BPD showed reduced accuracy
for recognizing facial emotional expression in others compared
to healthy controls, with a significant moderate effect size of g=
-0.41 (95% CI: -0.57 to -0.25; n=18, 1>=21%). There was no evi-
dence for differences with respect to reaction time in detecting
facial emotions (g=0.27, 95% CI: -0.04 to 0.59, n=8, ’=27%). As to
the widely held hypothesis of an anger bias in BPD, the evidence
of the systematic review was inconsistent, although the number
of included studies was very small (n=4). Another meta-analysis
found evidence for an attentional bias to negative and personally
relevant negative words rather than an attentional bias towards
facial stimuli'®.

Strong rejection sensitivity (ostracism) was found in BPD. Fol-
lowing perceived social exclusion, individuals with BPD experi-
enced substantially more negative emotions and reported a great-
er threat to needs relative to healthy controls, with a large effect
size (g=1.13,95% CI: 0.67-1.59, n=10)"*°. Although there was signif-
icant heterogeneity and evidence for publication bias, people with
BPD showed greater levels of ostracism compared to individuals
with other mental disorders (e.g., social anxiety disorder, major
depressive disorder), with a medium effect size (g=0.67, 95% CI:
0.16-1.18). These findings from experimental studies are consist-
ent with those of other meta-analyses, reporting strong expectan-
cy of social rejection assessed by self-report in BPD compared to
normal controls'?*'*"'%2, However, heterogeneity between studies
was again large, and there was evidence for publication bias.

Notably, one meta-analysis found a larger difference in neg-
ative affectivity following social inclusion (d=1.00, 95% CI: 0.76-
1.25, 12=78%) than social rejection (d=0.68, 95% CI: 0.57-0.80,

1=68%) in individuals with BPD compared to non-BPD groups'’.
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However, heterogeneity was high and significant. Although these
findings await confirmation, disturbed perceptions of both social
exclusion and inclusion might be one explanation for the marked
instability in close relationships in BPD. Further evidence for this
comes from a meta-analysis of 26 studies on romantic attach-
ment in BPD patients'®. The disorder was significantly correlated
with attachment anxiety (r=0.48, ’=77%), but also with attach-
ment avoidance (r=0.30, ’=74%)'®. Heterogeneity was signifi-
cant. Hence, a combination of both forms of attachment difficul-
ties might underlie BPD, which is consistent with the assumption
that the disorder, and its severe cases in particular, is related to a
disorganization of the attachment system characterized by strong
push-pull cycles in close interpersonal relationships'®*'®.

The above-mentioned meta-analysis of experimental studies'*
also found, in BPD patients compared to healthy controls, a sig-
nificantly poorer understanding of mental states in others, as as-
sessed with Theory of Mind (ToM) tasks'®, with a medium effect
size (g=-0.45, 95% CI: -0.75 to -0.16, n=24). However, there was
high heterogeneity between studies (I>=85%). Individuals with
BPD also showed greater deficits in inferring others’ mental states
in comparison to people with other mental disorders, with a me-
dium effect size (g=-0.53, 95% CI: -1.03 to -0.03). Heterogeneity
was high (I’=64%). These findings are largely consistent with those
of other meta-analyses of studies using ToM tasks'®"'%,

Moreover, in a meta-analytic evaluation'®, significant impair-
ments were found in studies of mentalizing involving ToM tasks
in BPD compared to healthy controls (d=0.36, 95% CI: 0.24-0.48,
n=31, N=2,737, 12:50%). Deficits in mentalizing assessed by self-
report were more pronounced (d=1.84, 95% CI: 1.64-2.04, n=4,
N=595, [’=0%). These findings are consistent with a meta-analysis
finding a strong correlation between deficits in mentalizing with
regard to the self, assessed in terms of emotional awareness or
alexithymia, in BPD compared to healthy controls (r=0.52, 95%
CL: 0.41-0.61, n=15)"".

Yet, one recent meta-analysis found evidence for a role of ex-
cessive mentalizing or hypermentalizing in BPD (r=0.26, 95% CI:
0.12-0.39, n=10), which was, however, comparable to other mental
disorders'”'. Although hypermentalizing may be related to psycho-
pathology in general rather than BPD in particular, these findings
suggest that BPD is not simply associated with general deficits
in mentalizing, but with a specific imbalance which can be ex-
pressed in hypomentalizing as well as hypermentalizing. This in-
terpretation is consistent with research findings suggesting that
BPD is associated with a predominance of automatic, affect-driv-
en and largely externally-based mentalizing, with little possibility
for more controlled, cognitive and internally-based mentalizing,
specifically in high-arousal contexts' 2. However, more longitu-
dinal research is needed, as there is evidence that mentalizing pro-
blems and BPD features reciprocally interact over time, and meta-
analytic evidence for a specific mentalizing profile in BPD patients
is currently lacking.

A meta-analysis of 3,543 participants'” found that BPD symp-
tomatology was associated with less frequent use of adaptive emo-
tion regulation strategies (i.e., cognitive reappraisal, problem solv-
ing, and acceptance) and more frequent use of maladaptive ones
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(i.e., suppression, rumination, and avoidance). The role of rumi-
nation as a dysfunctional emotion regulation strategy in BPD was
also confirmed by two recent meta-analyses'*'”, Furthermore, a
meta-analysis found stronger self-report of experienced shame in
comparison to healthy controls, with a large effect size of d=1.44
(n=10, N:3,543)176. However, there was significant heterogeneity
and evidence for publication bias.

Lastly, there is preliminary evidence of negative self-evalua-
tion"**'"" lack of cooperation/ trust' 1%, impairments in self-oth-
er distinction'®, disturbed interoceptionlgl, and spli’tting179 in BPD
patients, but meta-analytic evaluations have yet to confirm these
hypothesized deficits.

Deficits in neurocognition in BPD were demonstrated in a meta-
analysis of 207 effect sizes across cognitive domains, reporting
a medium overall effect size for impaired neuropsychological
functions in BPD compared to healthy controls (d=-0.48, 95% CI:
-0.58 to -0.43, N:9,332)182. However, heterogeneity was signifi-
cant. The strongest impairments were found for decision making
(d=-1.41, 95% CI: -0.91 to -1.91), memory (d=-0.57, 95% CI: -0.64
to -0.58), and executive functioning (d=-0.54, 95% CI: -0.64 to
-0.43)'%. These results are in line with other meta-analyses'®*'®,

In summary, meta-analyses support a complex pattern of alter-
ations in social cognition and neurocognition in BPD. The most
robust findings are impairments in emotion recognition accura-
cy, an attentional bias towards negative stimuli, marked rejection
sensitivity following social exclusion as well as inclusion, imbal-
ances in mentalizing, dysfunctional emotion regulation, and defi-
cits in neurocognition. Limitations are that most meta-analyses
showed substantial heterogeneity, and results are often not spe-
cific to BPD. Further research is required to develop a more com-
prehensive understanding of the role of social cognition and neu-
rocognition in BPD.

MANAGEMENT

As afirst step of management, BPD patients need to be inform-
ed about the diagnosis, expected course, putative risk factors, and
treatment options*. Psychotherapy should be recommended as
the first-line treatment, with pharmacotherapy as a possible ad-
junctive treatment in specific situations. Clear boundaries should
be set, response to provocative behavior should be avoided, and a
consistent approach should be agreed upon with all involved cli-
nicians, in order to prevent a situation in which some of them are
regarded as “bad” and others as “good”. If present, life-threaten-
ing behaviors need to be addressed first.

Managing life-threatening behaviors

Life-threatening behaviors (e.g, suicidal, self-mutilating or high-
risk behaviors, attacks against others) must be given priority. Ver-
bal interventions entail a calm attitude, understanding the crisis
from the person’s point of view, empathic open questions, and
stimulating reflections about solutions. Sedative or antipsychotic



medications may be used for the treatment of crises, but for no
longer than one week'®.

For understanding and managing suicidality, the following
recommendations can be given'®®'®’. The therapist needs to clar-
ify the acute danger of committing suicide (e.g., has the patient al-
ready developed a plan on how to commit suicide; has the patient
previously made a suicide attempt; is impulse control severely im-
paired, e.g. by substance misuse; is there a lack of social support
system; is the patient trustful with regard to agreements?). It
should then be explored whether there is a major depressive dis-
order requiring pharmacotherapy or inpatient treatment. If this
is not the case, clarifying the trigger of the present suicidality is
required (e.g., interpersonal loss, shift from all-good to all-bad).
Suicide may be experienced by the patient as a solution of a prob-
lem (e.g., stopping anxiety, despair, loneliness, emptiness, or an-
ger). Discussing what makes life intolerable may help to move the
focus from suicide to life’s wounds. Other solutions may emerge.
Focusing on black-and-white images of the self or of others relat-
ed to the triggering situation may be helpful.

Suicidal threats may be used by the patient to force the clini-
cian not to abandon him/her (as others may have done). As a re-
sult, the clinician may feel as helpless or angry as the patient, or
being tortured. The clinician is recommended not to counteract
aggressively - e.g., by trying to get rid of the patient (thus confirm-
ing the patient’s experiences and expectations). Instead, the clini-
cian may convey that he/she is concerned and trying to help the
patient to reduce his/her suicidal pressure, but that ultimately it
will be up to the patient to decide what to do. It is recommended to
make a contract that commits the patient not to act on suicidal im-
pulses, but to discuss them in the sessions or to go to emergency
psychiatric services if he/she feels that suicidal impulses cannot be
controlled. Evidence-based psychotherapies for BPD include de-
tailed recommendations about how to treat suicidality'®"'* (see
below).

Pharmacotherapy

Up to 96% of patients with BPD seeking treatment receive at
least one psychotropic drug'®’. Polypharmacy is common'**%%;
almost 19% of patients with BPD report taking four or more psy-
chotropic drugs'®. However, no class of psychoactive medica-
tions has consistently proven to be efficacious, and no medica-
tion has been approved by the US Food and Drug Administration
(FDA) for BPD'*,

Pharmacotherapy is notrecommended for the treatment of any
core symptom of BPD, but only for addressing discrete and se-
vere comorbid disorders such as severe depression or anxiety or
transient psychotic symptoms, and only for the shortest possible
time and as a treatment in crises®?. It should be noticed, howev-
er, that there are only a few RCTs focusing on BPD with distinct
comorbidities'®, as most trials excluded patients with comorbid
major depressive disorder, bipolar disorder, psychotic disorders
or substance-related disorders. Short-term symptoms of depres-
sion or anxiety that are part of the BPD emotional instability and

can be related to specific triggering situations must not be misin-
terpreted as reflecting comorbid disorders. For insomnia in BPD,
general advice about sleep hygiene without medication prescrip-
tion is recommended?. For severe insomnia, Z-drugs (e.g., zolpi-
dem or eszopiclone) may be prescribed®. Due to concerns over
dependence, the use of Z-drugs is recommended only for severe
insomnia, with the lowest possible dose and for no longer than
four weeks'*.

Acute suicidality or psychotic crises may necessitate psycho-
tropic medication, as well as severe agitation or dissociative states,
or pronounced difficulties in controlling aggression. At present,
no RCTs exist on the use of psychotropic drugs in manifest crises
of patients with BPD'**. Due to the high comorbidity of BPD with
addictive disorders'*®'Y, the use of substances with dependence
potential should be avoided as far as possible. Sedative antihis-
tamines (such as promethazine) or low-potency antipsychotics
(such as quetiapine) may be preferred. After the acute crisis has
subsided, the medication should be discontinued.

Psychotherapy

Psychotherapy is regarded as the first-line treatment for BPD
225419 Guidelines do not recommend brief forms of psycho-
therapy lasting less than three months®. However, although a
number of specialist treatments - i.e., dialectical behavioral ther-
apy (DBT), mentalization-based therapy (MBT), transference-fo-
cused psychotherapy (TFP), and schema therapy (ST) - for BPD
have been developed and empirically supported, their implemen-
tation in routine clinical practice remains patchy. If evidence-
based methods of psychotherapy are not available, experienced
mental health professionals may apply psychoeducation or crisis
management™.

Evidence has emerged for generalist models of treating pa-
tients with BPD, that incorporate features of specialized evidence-
based treatments, and can be carried out by experienced clini-
cians without a training in those treatments'®. Of note, however,
these treatment models, which typically served as comparison
conditions in trials of specialized methods of psychotherapy, fol-
lowed manuals or manual-like guidelines, and therapists re-
ceived supervision by experts as well****?, Thus, as discussed in
more detail below, further research is required to establish wheth-
er generalist models are as efficacious as the specialized treat-
ments with respect to all outcomes.

Further efforts are needed to decrease the stigma associated
with BPD among both the general public and health care workers.
It often takes many years before individuals with BPD seek help
and, when they do, they are unfortunately often still met with stig-
ma with regard to the nature and treatability of their problems in
many health care settings**>***,

In the following sections, we discuss the various methods of psy-
chotherapy that have proven to be efficacious for BPD in RCTs
17205 Eor family members of BPD patients who suffer from con-
siderable burden, helpful psychoeducational methods have been
developed®®.
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Dialectical behavior therapy (DBT)

DBT'#2072%8 jg a structured outpatient psychotherapy based
on cognitive-behavioral principles. This therapy is “dialectical” in
the sense that both acceptance and change are regarded as nec-
essary for improvement. It consists of four components: individ-
ual therapy, group skills training, telephone coaching, and team
consultations of therapists.

Individual therapy is conducted by the patient’s primary thera-
pist. It focuses on six main areas. Parasuicidal behavior is explored
in detail, and problem-solving behaviors - including short-term
distress management techniques - are emphasized. Therapy-
interfering behaviors are addressed (e.g., non-adherence, breaking
agreements), as well as behaviors with impact on the quality of
life (e.g., substance abuse, high-risk sexual, interpersonal, legal,
financial or health-related behavior). Acquired behavioral skills
are discussed and applied to patient’s daily life. Trauma history
is addressed when the patient is ready, including remembering
the abuse, validation of memories, acknowledging emotions re-
lated to abuse, reducing self-blame and stigmatization, addressing
denial and intrusive thoughts regarding abuse (e.g., by exposure
techniques), and reducing polarization or supporting a dialectical
view of the self and the abuser’”®. The therapist consistently rein-
forces the patient’s self-respect behaviors.

Group skills training focuses on deficits in behavioral skills, in-
cluding the unstable sense of self, unstable interpersonal relation-
ships, fear of abandonment, impulsivity and emotional lability.
Training includes four modules: core mindfulness, interpersonal
effectiveness, emotion regulation, and distress tolerance. Group
meetings take place weekly for two hours. The four modules are
worked through in about six months. Modules may be repeated,
and the skills training group is recommended for at least one year.
Patients are assigned homework to reinforce skills. Diary cards
are used to document the use of skills and are discussed with the
individual therapist.

Core mindfulness skills have been adopted from Eastern med-
itation practice. To target BPD patients’ impulsivity and emotion-
driven behavior, they are taught to observe and participate fully
in the present moment. To target their tendency to idealize and
devaluate both themselves and others, they are taught to focus on
one thing at a time with a non-judgmental mindset. Doing so also
prevents patients from ruminating about past and worrying about
future events.

Interpersonal effectiveness skills training teaches patients to
ask for what they need, to say “no’; and to deal with interpersonal
conflicts. Emotion regulation skills include identifying and la-
belling emotions; identifying obstacles to change of emotions,
including parasuicidal behaviors; learning to avoid vulnerable
situations; increasing events which lead to positive emotions;
learning to tolerate painful emotions. Distress tolerance skills in-
clude techniques for self-soothing or distracting, as well as for trans-
forming intolerable pain into tolerable suffering.

Telephone coaching can be used in times of crises between reg-
ular sessions. Patients can learn how to ask for help in an adequate,
non-abusive manner. Reinforcement for parasuicidal behaviors is
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minimized by making an agreement that the patient is expected
to call the therapist before enacting a parasuicidal behavior, and
is not allowed to call the therapist for 24 hours after a parasuicidal
behavior act, unless there are life-threatening injuries.

Weekly team consultations of therapists form an integral part
of treatment, aiming to monitor treatment fidelity, enhance thera-
peutic skills, and maintain therapists’ motivation in working with
this particular group of patients. Team consultation may promote
empathy and acceptance of the patient.

Mentalization-based therapy (MBT)

MBT>* s a structured treatment that combines individual and
group psychotherapy. It focuses on addressing suicidality and
self-harm, emotional processing, and relational instability in BPD
patients, through a consistent focus on improving their capacity
for mentalizing and social learning.

BPD is characterized by imbalances in mentalizing, as ex-
pressed in high levels of automatic, affect-driven and externally-
based mentalizing, and frequent loss of the capacity for balanced
mentalizing, particularly within close interpersonal relationships.
This is associated with a dominance of experiencing the self and
others in non-mentalizing modes, such as: a) the psychic equiva-
lence mode (equating thoughts and feelings with reality), b) the
teleological mode (only recognizing observable reality as a deter-
minant of mental states), and c) the pretend mode (characterized
by excessive mentalizing severed from reality).

These unmentalized or “alien-self” experiences are assumed
to give rise to very intense and often unbearable feelings (e.g.,
high levels of anger, sadness or rejection), and as a result there is
a tendency to externalize these unmentalized feelings through
acting-out behaviors (e.g., self-harm, substance abuse), in an at-
tempt to regulate them.

MBT also focuses on improving the capacity for epistemic trust,
i.e., the capacity to trust knowledge conveyed by others and to use
this knowledge for salutogenetic purposes (i.e., to be able to ben-
efit from positive resources in the social environment).

The therapeutic stance of the MBT therapist is guided by the
following basic principles: a) management of anxiety and arousal
is central in MBT, as high levels of arousal easily lead to a loss of
mentalizing, whereas low levels typically result in pretend mode
functioning (excessive mentalizing severed from reality); b) inter-
ventions are aimed at restoring more balanced mentalizing, as pa-
tients with BPD easily resort to automatic, highly affect-driven and
externally-based mentalizing, with little ability for more balanced,
controlled mentalizing that integrates cognition and affect, and
externally-based and internally-based social information; c) the pa-
tient and the therapist are equal, conversational partners attempt-
ing to reconstruct and better understand what is happening in the
patient’s interpersonal relationships, and how interpersonal issues
are associated with the patient’s presenting problems; d) a focus
on the recovery of mentalizing implies that the therapist is primar-
ily concerned with the “how” of mental processes, rather than the
“what” and “why”; e) contingent and marked responses of empath-



ic emotional validation are another key feature of MBT, aiming to
restore a sense of agency and understanding in the patient.

MBT uses a spectrum of interventions, which include: sup-
portive interventions (empathic and normalizing interventions
that primarily serve to regulate anxiety and arousal, and foster
epistemic trust by restoring a sense of agency through experi-
ences of marked mirroring); interventions aimed at clarification
and elaboration of subjective experiences; interventions aimed
at restoring basic mentalizing (e.g., stop-and-rewind, stop-stand-
and-explore, stop-stand-and-challenge); interventions aimed at
mentalizing the therapeutic relationship; interventions aimed
at translating and generalizing knowledge acquired within the
therapeutic process to interpersonal relationships outside of the
therapeutic context. Two types of MBT for BPD have been devel-
oped and empirically supported: intensive outpatient MBT and
day-hospitalization-based MBT for adults*'°.

MBT includes an initial phase, a treatment phase, and a final
or ending phase, each with their specific goals and strategies that
are directly rooted in the evolving understanding of the condition.

The initial phase involves: psychoeducation provided through
an MBT introductory group course; case formulation developed
collaboratively with the patient; a focus on developing a treatment
alliance based on an understanding of the patient’s attachment
history; safety planning; formulation of a mentalizing profile, i.e.,
the identification of specific imbalances in mentalizing, including
triggers of mentalizing problems.

The treatment phase comprises general and specific strategies.
General strategies include: stabilization of risky behaviors; sup-
portive, empathic validation to regulate anxiety/arousal and to
enable the (re)activation of mentalizing; the use of elaboration
and clarification to foster basic mentalizing, particularly of highly
affective states; a strong focus on interpersonal relationships and
events to enable an exploration of alternative perspectives (i.e.,
relational mentalizing); a focus on repairing alliance ruptures.
Specific strategies include: management of impulsivity by men-
talizing events that trigger impulsive behavior; activation of the
attachment system in both group and individual therapy, allow-
ing for the development of basic mentalizing; linking experiences
in therapy to daily life, with a focus on social exclusion/inclu-
sion and rejection; increasing mentalizing capacity when under
stress; recovering mentalizing capacity when aloss of mentalizing
occurs; mentalizing traumatic experiences when indicated.

The final phase focuses primarily on the followingissues: review
of the therapy with a focus on the experience of ending for both
patientand therapist; a focus onissues associated with ending that
trigger BPD-specific concerns (e.g., fears of abandonment or re-
jection); generalization of stable mentalizing and learned social
understanding; considering how to continue the therapeutic pro-
cess after ending.

Transference-focused psychotherapy (TFP)

TFP represents a specific extension of psychoanalytic thera-
py for treatment of individuals with personality disorders'®"*"!,

Within the framework of psychoanalytic object relations theory,
unconscious conflicts activated in the transference are seen as
expressions of conflictual, affectively invested internalized object
relations. Unconscious conflicts are represented as dyadic units
composed of a representation of the self interacting with a repre-
sentation of a significant other, framed by a particular affect state.
These dyadic structures come to be enacted, or lived, by the pa-
tient in his/her interactions with the therapist.

In TFP, the therapist’s focus is on exploration and interpreta-
tion of patient’s behaviors in the treatment that reflect the activa-
tion of specific transferences, associated internalized object re-
lations, and the conflicts they imply. The activation of dominant
internalized object relations is interpreted both in their defensive
function, that is, as a protection against the opposite relationships
that they attempt to avoid, and in their “impulsive” or expressive
function, as a reflection of deeper primitive, affectively motivated
behaviors pushing for actualization.

Within the setting of a borderline structure, unconscious con-
flict takes the form of a fundamental conflict, or split, between
positively charged, idealized sectors of experience and negatively
charged, paranoid sectors. Each internalized object relation can,
at different moments, serve impulsive or defensive functions.
These idealized and persecutory internalized object relations are
activated and then enacted in the transference.

The main psychoanalytic techniques employed in TEP are in-
terpretation, transference analysis, technical neutrality, and coun-
tertransference utilization. Affective dominance refers to material
that, in the perception of the therapist, is most strongly present and
affectively salient in the patient’s verbal and, in particular, nonver-
bal communications at any moment of the session®'’. Affective
dominance signifies the major area of conflict currently active in
the therapy session, and thus, the material that becomes the most
suitable and productive focus of the therapeutic intervention.

Interpretation is the establishment of hypotheses involving
unconscious conflicts. They derive from the combined analysis of
the content of the patient’s communications, his/her nonverbal
behavior, and the dominant countertransference. Interpretations
focus predominantly, but not exclusively, on the transference.
Affect dominance determines the focus of interpretation.

Transference analysis represents the main therapeutic instru-
ment. It refers to the analysis of unconscious conflicts activated in
the dyadic relations between patient and therapist that replicate
the conflictual internalized relation between self and others (“ob-
jects”) from the past, modified by present context.

Technical neutrality is the observing attitude of the therapist,
who keeps a concerned objectivity in his/her interpretive inter-
ventions, and maintains himself/herself outside the patient’s ac-
tivated internal conflicts.

Countertransference utilization refers to the therapist’s ongo-
ing observation of his/her emotional reactions to the patient, uti-
lizing them to more sharply understand the emotional conflicts
activated in the transference, and to interpret the transference in
this light without direct communication to the patient of his/her
own countertransference.

An early stage of TFP involves clarification of self and object
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representation of the activated internalized object relationship,
their predominant affective implication, the distribution of self
and object roles to patient and therapist, and their potential in-
terchange. A more advanced stage involves the patient’s emo-
tional learning that he/she is, at a deeper level of unconscious
experience, identified with both self and other in both idealized
and persecutory internalized relationships, with decrease in the
splitting of idealized and persecutory states of mind. In this ad-
vanced stage of treatment, the patient learns and tolerates the
reasons for his/her splitting of polar opposite love- and hatred-
dominated relationships, and integrates the concepts of his/her
self and the respective concepts of significant other. Normalization
of personal identity is achieved, and a realistic capacity for rela-
tionships with significant others develops. Modulation of affect
states, increased affect control, and increased capacity for non-
conflictual investment in work and profession, love and sex, and
gratifying social relations may evolve.

Schema therapy (ST)

ST*2*3 draws on cognitive-behavioral, psychodynamic, attach-
ment and emotion-focused approaches. It addresses four dys-
functional life schemas characteristic of BPD: the abandoned/
abused child; the angry/impulsive child; the detached protec-
tor; and the punitive parent. In addition, some presence of the
healthy adult is assumed. The development of the healthy adult is
one of the goals of ST, first embodied in the therapist and internal-
ized by the patient during the therapeutic process.

The abandoned/abused child mode is characterized by feeling
isolated, lost, unloved, and frantic, obsessive with finding a pa-
rental figure who will take care of him/her. This mode is regarded
as a core state of being for the BPD patient. ST recommends the
therapist to envision BPD patients as functioning as a young child.

In the angry/impulsive child mode, the patient expresses rage
about mistreatment and unmet emotional needs. This mode is
activated in situations of real or perceived abandonment, depriva-
tion or mistreatment. Tragically, this mode makes it even less like-
ly that the patient’s needs are met. In addition, the punitive par-
ent may be activated and punish the angry child. Outburst of rage
may be followed by cutting or other forms of self-punishment.

In the detached protector mode, the patient avoids investing
emotionally in people or activities; he/she may feel numb or emp-
ty, withdraw socially, excessively fantasize or seek stimulation or
distraction. This mode interferes with therapeutic progress.

The punitive parent mode represents the patient’s identifica-
tion with an abusive parental figure. By internalizing this figure,
the inner abuse continues. In this mode, patients feel “evil” or
“dirty” and may engage in parasuicidal behaviors. The therapist
helps the patient to recognize this part of himself/herself, and
gives it a descriptive name (e.g., “your punishing father”). Thus,
the patient may achieve some distance from this part of himself/
herself and may fight back.

Four processes are regarded as core mechanisms of change
in ST: “limited reparenting’, emotion-focused work, cognitive re-
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structuring and education, and behavioral pattern breaking.

“Limited reparenting” is regarded as the most important change
mechanism*®. Therapists try to compensate for the deficits in
parenting that patients with BPD experienced during their child-
hood, while maintaining professional boundaries. They act in a
warm and sympathetic way, providing safety, stability and accep-
tance. They may disclose themselves if they believe it will be bene-
ficial to patients. They provide the patients with their home phone
number for use in crises, give extra session time, and have phone
sessions and email exchange as needed. Patients who have prob-
lems related to separation and abandonment may be provided
with check-in calls, flashcards or other transitional objects.

ST uses emotion-focused techniques, including imagery work,
dialogues and letter writing. Patients are asked to bring up im-
ages and memories of difficult situations they experienced in the
past. The therapist can enter into the childhood scenes, and pro-
tect and support the abandoned/abused child, functioning as the
healthy adult. After the therapist has done so, the patient takes on
the healthy adult role, by entering into the image and protecting
the child mode. Traumatic memories are worked through more
slowly and only with the patient’s permission. ST uses dialogues
between the therapist and the patient to nurture the abandoned
child, to protect the misused child, and to fight the punitive par-
ent. These dialogues can be done in imagery or through Gestalt
chair work. The latter helps to locate the punitive voices out-
side the patient. By role-playing, the therapist helps the patient
to strengthen his/her healthy adult mode. As a third technique,
therapists encourage the patients to write a letter to those who
have mistreated them in which they express their feelings and
needs. The letters are not intended to be sent.

Cognitive techniques used in ST include education and cog-
nitive restructuring. Patients are taught about normal needs and
emotions. Thus, the therapist validates the patient’s rights to have
these needs met, while also teaching the patient to negotiate the
desires in a reciprocal way, respecting others. This applies to emo-
tions and specifically to anger. However, patients are taught to ad-
equately express their emotions, not using a “black-and-white”
thinking. In addition, patients are taught not to blaming them-
selves for setbacks during therapy.

Finally, the patients are guided to generalize to the life outside
what they have learnt during sessions. For this purpose, traditional
behavioral techniques may be used, such as relaxation training,
assertiveness training, anger management, self-control strategies,
or graduate exposure. Flashcards or dialogues may also be used.
Therapists and patients identify the most serious behaviors as tar-
gets for change. In vivo exercises may be used to disconfirm dis-
torted expectations, for example of others acting as punitive par-
ents. In sessions, role-playing and behavioral rehearsals can be
used.

ST includes three phases: bonding and emotional regulation,
schema mode change, and development of autonomy.

The bonding and emotional regulation phase aims at establish-
ing a relationship with the therapist which is an antidote to the
abusive or punitive one that the patient experienced as a child.
Thus, a “holding environment”?'*, a safe place for the patient, is



developed. After that, childhood and adolescent experiences are
explored. During these explorations, the patient is kept in the aban-
doned/abused child mode, in order to allow him/her to make a
new relational experience. The patient begins to internalize the ex-
perience with the therapist as a healthy parent. Anger may be ex-
pressed, butin a controlled way, in order to avoid that it becomes
counterproductive. All the patient’s needs and longings that have
been unmet are activated, allowing the therapist to engage in a
limited reparenting behavior.

While working on changing schema modes, the therapist main-
tains a relationship with the abandoned/abused child. The thera-
pist praises the patient and calls him/her “generous, loving, intelli-
gent, sensitive, creative, empathic, passionate, or 10yal”215’ P33 re.
parenting the patient. The punitive parent mode may be triggered,
and the patient may reject these affirmations.

If the patient is flooded with anxiety and painful emotions, the
detached protector mode could be triggered. This is a survival mech-
anism developed by the patient, but can interfere with the thera-
peutic process. When it emerges in the therapeutic process, this
mode is identified, and its benefits and costs are discussed. The
situation can be addressed by adjusting the intensity and fre-
quency of affective work carefully. Furthermore, the use of medi-
cation can be considered to reduce the intensity of affects.

In the final stage of treatment, the therapist shifts the attention
from reparenting within the therapeutic relationship to develop-
ing independence outside sessions. The focus is on interpersonal
relationships and on the sense of identity. Relationships are ex-
plored to see how the various modes are interacting. With regard
to developing a sense of identity, the therapist and the patient
work together to explore what resonates with the patient.

Efficacy of psychotherapy in BPD

A meta-analysis aggregating the effect sizes achieved by psy-
chotherapy in comparison to treatment-as-usual (TAU) in BPD

yielded an overall SMD of -0.52 (95% CI: -0.70 to -0.33, n=22,
N=1,244), which corresponds to a clinically relevant reduction in
symptom severity'’ (see Table 5). Thus, psychotherapy of BPD is
among the few treatments for common mental disorders achiev-
ing medium or large effect sizes in comparison to TAU*"". For
self-harm (SMD=-0.32, 95% CI: —0.49 to —-0.14, n=13, N=616),
suicide-related outcomes (SMD=-0.34, 95% CI: —0.57 to —0.11,
n=13, N=666) and psychosocial functioning (SMD=-0.45, 95% CI:
-0.68 to —0.22, n=22, N=1,314), psychotherapy was significantly
superior to TAU as well, but with low-quality evidence and effect
sizes below clinical relevance'”. There is no evidence that psycho-
therapy is associated with a higher rate of serious adverse events
compared with TAU (risk ratio, RR=0.86, 95% CI: 0.14-5.09; n=4,
N=571, p=0.86)"". Generic methods of psychotherapy (e.g., gen-
eral psychiatric management, structured clinical management,
client-centered therapy, supervised team management) were
found to be inferior to specialized psychotherapies such as DBT,
MBT or schema therapy*'°.

For the main types of evidence-based psychotherapy, the effect
sizes achieved in comparison with TAU in BPD patients do not
differ significantly'”. This applies to symptom severity (X?=6.88,
df=4, p=0.14, °=41.8%) and psychosocial functioning (x?=0.67,
df=3, p=0.88, IZ:O%). The most recent network meta-analysis
confirmed the lack of significant differences between specialized
psychotherapies in reducing BPD symptom severity, with only
two exceptions: ST was superior to DBT (SMD=0.72, 95% CI: 0.03-
1.41) and cognitive-behavior therapy (CBT) (SMD=0.90, 95% CI:
0.12-1.69)216. However, these results should be interpreted with
caution, as some of these differences were based on only a few
trials®'®. Between DBT, TFP and MBT, no statistically significant
differences were found in reducing BPD symptom severity, with
small between-group effect sizes®'®, For suicidal behavior, no dif-
ferences in efficacy were found between specialized psychother-
apiesm.

With regard to individual types of psychotherapy, most studies
are available for DBT". DBT achieved a medium clinically signifi-

Table 5 Meta-analytic evidence for efficacy of psychotherapies vs. treatment as usual (TAU) for borderline personality disorder (BPD)

n N Outcome SMD (95% CI)
Major forms of psychotherapy vs. TAUY 22 1,244 Severity of BPD symptoms —0.52 (-=0.70 to —0.33)
13 616 Self-harm -0.32 (-0.49 to -0.14)
13 666 Suicide-related outcomes —0.34 (-0.57 to —-0.11)
22 1,314 Functioning —0.45 (-0.68 to —0.22)
Dialectical behavior therapy vs. TAUY 3 149 Severity of BPD symptoms —0.60 (-1.05 to —-0.14)
7 376 Self-harm -0.28 (-0.48 to -0.07)
6 225 Functioning —0.36 (—0.69 to —0.03)
Psychodynamic therapies vs. TAU?? 4 213 Severity of BPD symptoms —0.65 (-0.99 to -0.32)
5 354 Suicide-related outcomes —0.67 (-1.13 to -0.20)
5 392 Functioning —0.57 (-1.04 to —-0.10)

Major forms of psychotherapy include dialectical behavior therapy, psychodynamic therapies, cognitive-behavior therapy, schema therapy, and acceptance and
commitment therapy. Psychodynamic therapies include mentalization-based therapy, transference-focused therapy, and dynamic deconstructive therapy. SMD

— standardized mean difference.
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cant effect size compared to TAU for BPD severity (SMD= -0.60,
95% CI: —1.05 to —-0.14, n=3, N=149, 12:42%). It achieved small and
clinically not significant effect sizes for self-harm (SMD=-0.28, 95%
CI: -0.48 to —0.07, n=7, N=376, IZ:O%) and psychosocial function-
ing (SMD=-0.36, 95% CI: -0-69 to —0.03, n=6, N=225, ’=31%)"".
In these studies, DBT had a duration of 2.5 to 12 months'”. A re-
cent RCT found DBT of 6-month duration to be non-inferior to
12-month DBT with regard to self-harm (primary outcome), as
well as for general psychopathology and coping skills, at 24-month
follow-up*'®. There were no differences in dropout rates between
treatments. A briefer form of DBT may reduce barriers to treat-
ment access.

For psychodynamic therapies in BPD, ten RCTs presently exist
(five for MBT??19222 three for TFP?**?2*224 and four for other
methods, such as dynamic deconstructive therapy**"***?%*"). In
these RCTs, psychodynamic therapy was compared to TAU or
to other active treatments. It had a duration of 5-24 months, ex-
cept for one study, in which it had a 3-year duration®*, A meta-
analysis comparing psychodynamic therapies with TAU found
medium effect sizes in favor of the former for core BPD symptoms
(g=—0.65, 95% CI: -0.99 to -0.32, n=4, N=213, ’=15.4%), suicide-
related outcomes (g=—0.67, 95% CI: —1.13 to —0.20, n=5, N=354,
1°=40.1%) and psychosocial functioning (g=—0.57, 95% CI: —1.04
to —-0.10, n=5, N=392, 12:60.1%), with low or moderate heteroge-
neity®?®, Effect sizes were clinically significant, except for func-
tioning. This meta-analysis did not find significant differences
in efficacy between psychodynamic therapies and other active
psychotherapies, including DBT and ST (g=0.05, 95% CI: —0.52 to
0.62, n=4, N=394, 12:64%). Excluding one outlier®®* reduced het-
erogeneity (g=—0.08, 95% CI: -0.55 to 0.39, n=3, N=308, ’=19%).

Due to the limited number of RCTs, meta-analyses specifically
focusing on between-group effect sizes with ST are not avail-
able*”. The most recent meta-analysis on psychotherapy for BPD
included only three RCTs of ST*!®. As noted above, in reducing
BPD symptoms, ST was found to be superior to DBT and CBT, but
not MBT or TFP*', However, these results should be interpret-
ed with caution, due to the limited number of RCTs on which
they were based. With regard to individual studies, a large RCT
(N=495) found combined individual and group ST to be superior
to both TAU (d=1.14, 95% CI: 0.57-1.71, p<0.001) and predomi-
nantly group ST (d=0.84, 95% CI: 0.09-1.59, p=0.03) in reducing se-
verity of BPD symptoms, with large effect sizes**". Predominantly
group ST was not superior to TAU (d=0.30, 95% CI: —0.29 to 0.89,
p=0.32)*°. Both treatments were delivered over a period of two
years, with combined individual and group ST encompassing 124
sessions and predominantly group ST 122-135 sessions. Another
RCT found ST to be superior to TFP?**, These results, however,
have been critically discussed with regard to the question wheth-
er TFP was adequately implemented®"**, In a pilot study, brief
ST (20 sessions) was not found to be superior to TAU*®,

Research on psychotherapy for BPD has several limitations.
The number of studies is still relatively limited, and the quality
of evidence is moderate'”. In many studies, risk of bias was high
17205 hossibly inflating effect sizes®”. Dropout rates are high®*
and differ considerably between studies®®®. Furthermore, treat-
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ment effects are found to be unstable at follow-ups'”**. Regard-
ing publication bias affecting outcomes, results are heteroge-
neous'”**®. Moreover, rates of non-response vary considerably
between studies and treatments, which may also in part be due
to different definitions of response used®. For psychotherapy
alone, non-response was on average 48.8%* when the definition
of response required either no longer meeting criteria for BPD or
change of BPD symptomatology below a cut-off (e.g., 50% or 25%
reduction)®. The mean rate of non-response was similar for DBT
(47%), ST (42%) and psychodynamic therapies (42%)>. For TAU,
it was 64%2. Thus, the proportion of non-responders is consider-
able, and psychotherapy needs to be further improved.

There is limited evidence that psychotherapy for BPD is also
effective under real-world conditions. For instance, more than a
dozen of naturalistic studies have found that MBT is associated
with clinically significant improvements in BPD symptoms, gen-
eral psychiatric symptoms, suicidality and self-harm®®. For TFP, a
naturalistic study reported a remission rate of 58% as well as im-
provements in BPD symptom severity and functioning (N=19)**".
Aninpatient treatment which combined TFP with modules of DBT
skills training was reported to achieve significant improvements
in identity diffusion and symptoms (N=32)*%. In another natu-
ralistic study, both DBT (N=25) and dynamic deconstructive psy-
chotherapy (N=27) achieved significant reductions in symptoms
of BPD, depression, and disability by 12 months of treatment®®,
This was not true for a non-randomized TAU condition (N=16).
A naturalistic study found no differences in outcomes between
MBT and DBT after 12 months of treatment**’.

Psychotherapy in adolescents

A recent Cochrane review concluded that adolescent patients
with BPD do benefit from psychotherapy, butto alesser extent than
adult patients'’. Disorder-specific treatments such as DBT, TFP
and MBT have been adapted for adolescents. Studies often in-
clude young patients with subthreshold BPD pathology, and use
naturalistic or even hybrid study designs with randomized assign-
ment in a naturalistic setting. In these studies, high attrition rates
are quite common.

Some reasonably robust studies on psychotherapeutic interven-
tions for adolescents with BPD are, however, available. A quasi-ex-
perimental investigation compared DBT (N=29) with TAU (N=82)
among suicidal outpatient adolescents who also met DSM-1V cri-
teria for BPD**!. The DBT group had significantly fewer hospital
admissions, but no differences were found in suicide attempts.
In a Norwegian randomized control trial of 77 adolescents with
recent and repetitive self-harm, DBT (N=39) was compared to
enhanced usual care (EUC) (N=38)**2. Participants met at least
two DSM-1V criteria for BPD plus the self-destructive criterion,
or at least one DSM-IV BPD criterion plus at least two below-
threshold criteria. The authors found DBT to be superior to EUC.
The former remained superior in reducing self-harm, but not for
other outcomes (including BPD symptoms), over a follow-up
period of 52 weeks®*. For DBT, a recent meta-analysis including



five RCTs and three controlled clinical trials reported a medium
effect size compared to control groups (g=-0.44, 95% CI: -0.81
to -0.07, n=7, 12:80%) in reducing self-harm, and a small effect
size (g=-0.31, 95% CI: -0.52 to -0.09, n=6, ’=44%) in reducing
suicidal ideation®**,

The adolescent identity treatment (AIT)** integrates behav-
ioral elements with TFP. In a naturalistic study, 60 adolescents
diagnosed with BPD or subthreshold BPD pathology received ei-
ther DBT or AIT**°. Both treatments significantly improved BPD
symptoms, depression, and psychosocial and personality func-
tioning. Overall, AIT was found to be not inferior to DBT and even
more effective in reducing BPD symptoms.

TFP was evaluated in a naturalistic day-clinic setting®*’. One
hundred twenty adolescents with personality pathologies (BPD
as a majority) received either TFP or TAU. Contrary to the TAU
group, patients treated with TFP showed a significant reduction
in self-harm.

MBT was compared with TAU in 80 adolescents exhibiting self-
harm behavior and comorbid depression, of whom 73% met the
criteria for BPD. MBT was more effective than TAU in reducing
self-harm and depression*®. A reduction in BPD traits after the
end of MBT was also reported.

The efficacy of the psychoanalytic-interactional method (PiM)
was examined in an inpatient setting?*. This RCT included 66
adolescents with the primary diagnosis of a mixed disorder of so-
cial behavior and emotions (F92 according to the ICD-10) com-
pared with a mixed control group (waiting list and TAU). The ICD-
10 F92 diagnosis was used as an indicator of BPD features. The
sample comprised severely impaired patients with high rates of
comorbidity. Patients in the treatment group had a significantly
higher rate of remission (OR=26.41, p<0.001) and a significantly
greater improvement in behavioral problems and strengths. At
six-month follow-up, treatment effects were stable. A subsequent
analysis assessed 28 adolescents fulfilling DSM-IV diagnostic cri-
teria for BPD who had started inpatient treatment®’. At the end
of treatment, 39.3% of these patients no longer met the diagnostic
criteria and were therefore classified as remitted.

However, a recent systematic review and meta-analysis of psy-
chotherapy for adolescents with BPD or BPD features®’, includ-
ing ten RCTs with a high risk of bias and very low quality, found
that only a few trials demonstrated superiority of the intervention
over the control condition. Thus, the authors stated that it is diffi-
cult to derive conclusions about the efficacy of psychotherapy in
BPD adolescents, and that further high-quality studies with larger
samples are required.

CONTROVERSIES
Diagnostic issues

A first debated issue is whether BPD should be regarded as a
separate disorder (“there has been a notable absence of sound

scientific evidence that it is a unified syndrome”lg’ p'394). In fact, the
BPD criteria were found to show a high loading only on a general

personality pathology factor, whereas other personality disorders
showed loadings either on both the general and a specific factor
or largely only on a specific factor®.

Furthermore, BPD has been critiqued for missing stability in
studies with long-term follow-ups, with some typical symptoms
of BPD being associated with a higher stability than others***,
However, the percentage of BPD patients who retain their person-
ality disorder diagnosis in a 2-year follow-up (44%) is not substan-
tially different from that of patients with obsessive-compulsive
(40%), schizotypal (39%) and avoidant (50%) personality disor-
der®?. Furthermore, the decrease in proportion of criteria met
across time does not differ significantly between the various per-
sonality disorders®”.

Some authors have argued that the high overlap with the gen-
eral factor of personality pathology, and the intrinsic experience
of self and interpersonal dysfunction, suggest that the BPD crite-
ria reflect general impairments in personality functioning rather
than a distinct personality disorder®®. This notion is consistent
with Kernberg’s concept of borderline personality organization
325 and is compatible with the DSM-5 and ICD-11 dimensional
model of personality disorders®*.

Another critical issue is the number of criteria that have to be
fulfilled in order to be able to assign a diagnosis of BPD. A patient
with intense feelings of emptiness, highly unstable interpersonal
relationships, severe identity disturbance, and self-harm, for ex-
ample, may not fulfill the diagnostic criteria due to missing a fifth
criterion, despite severe impairment in functioning. Furthermore,
with five of nine criteria required for the diagnosis, there are 256
possible ways to meet the DSM-5 criteria of BPD*, suggesting con-
siderable heterogeneity among BPD patients. This heterogeneity
represents a challenge for research on etiology and treatment™.

Another critical argument refers to the fact that clinical fea-
tures typical of BPD are well represented within the ICD-11 sys-
tem, with its two-step approach of firstly assigning a core person-
ality disorder diagnosis (mild, moderate, severe) based - among
others - on self and interpersonal functioning, and secondly the
specification via trait dimensions, most notably negative affectiv-
ity (e.g., emotional lability, anxiety), disinhibition (e.g., reckless
behavior, impulsivity), and dissociality (e.g., hostility, aggres-
sion)*"**. On the other hand, proponents of a categorical model
emphasize that BPD is a clinically useful diagnosis and one of the
best researched ones, especially with regard to the development
and testing of psychotherapeutic interventions™*. Moreover, it is
argued that some of the most important concepts related to our
understanding of mental disorders and psychopathology - such
as mentalization and its neurobiology, trauma, and relationship
dynamics - have been stimulated by research on BPD***%%,

The final decision to include a “borderline specifier” in the ICD-
11 was preceded by intense discussion and controversy'®. This
decision has been seen as a political and practical compromise in
order to strengthen the acceptance of the new system'**'. Consid-
ering that there is a lot of ongoing research and funding related to
BPD, and that several academic careers have been built upon its
research and treatment, abolishing it has been likely seen as too
far-reaching. Additionally, the new system, including both options,
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will likely lead to interesting research options (e.g., studying milder
forms of personality disorder in combination with typical border-
line domains, or comparing the old versus the new model)ZI.

Treatment issues

Some meta-analyses suggest limited differences in efficacy be-
tween specialized and non-specialized treatments for BPD, par-
ticularly at long-term follow-up and when controlling for publi-
cation bias®®. This has led some authors and guidelines to conclude
that non-specialist treatments may be as effective as specialist ones
199, Of course, non-specialist treatments may have the advantage
of being more cost-effective and thus the potential to greatly in-
crease access to effective psychotherapy for patients with BPD.
Yet, as noted, several meta-analyses have instead found clinically
significant differences in efficacy between specialist and non-
specialist treatments for BPD'"*!®. Moreover, non-specialist treat-
ments evaluated in clinical trials are typically manualized, with
clinicians being trained and supervised in the approach, and thus
may often not be truly “non-specialized” treatments.

Because of their problems with self-coherence and trust in
others, patients with BPD might be particularly sensitive and
responsive to treatments that offer coherence, consistency and
continuity**. This assumption is also borne out by studies sug-
gesting that the effect sizes of specialist treatments for BPD con-
siderably decrease when offered under suboptimal conditions®”.
Moreover, some studies suggest that specialist treatments may
be particularly more effective compared to non-specialist ones in
more complex patients**>*®!, Finally, the effectiveness of “non-
specialist” treatments evaluated in RCTs has dramatically in-
creased over time, suggesting that they have increasingly incor-
porated effective principles of “specialist” treatments oy, at the very
least, have discontinued the use of iatrogenic practices such as
unfocused exploratory and supportive interventions*,

Although more research concerning the (cost-)effectiveness of
specialist and non-specialist treatments, and their implementa-
tion in routine clinical care, is needed to investigate the above
assumptions, the good news is that there is growing convergence
among different treatment approaches as regards effective prac-
tices in patients with BPD.

CONCLUSIONS

BPD is a common mental disorder, associated with consider-
able functional impairment, intensive treatment utilization, and
high societal costs. The construct of BPD is internally consistent
and more homogeneous than often assumed?®?. However, it is
still controversial whether BPD is better represented by a cat-
egorical or dimensional approach'®. Future research is required
to clarify this issue. This is also true for the elucidation of the risk
factors, the neurobiological underpinnings, and the role of social
cognition and neurocognition in the disorder.

With regard to treatment of BPD, pharmacotherapy is present-
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ly only recommended for severe and discrete comorbid mental
disorders and for the short-term treatment of crises. Psychothera-
py has proven to be efficacious in BPD'” and is recommended as
first-line treatment®. With regard to the different types of psycho-
therapy, there is presently no reliable evidence that one method
is superior to others'”*'®. Some differences in efficacy that were
recently reported are based on a few trials®'®, As a limitation, rates
of non-response and relapse are relatively large*. Thus, psycho-
therapy needs to be further improved.

Future studies of psychotherapy in BPD are recommended to
focus on patients at risk of non-response and on improving long-
term effects, as well as on reducing self-harm behavior and sui-
cidal ideation®. Taking the high dropout rate into account®**, an-
other focus should be on patients prematurely terminating treat-
ments. By studying dropouts, researchers can learn which aspects
of atreatment are experienced by patients as not beneficial or even
harmful, and in which way treatments may be improved. Thus, pa-
tients who drop out of a treatment can provide important informa-
tion?*,

As another limitation, the quality of psychotherapy studies was
found to be modest'”*'®, Further high-quality studies are re-
quired, in both adults and adolescents. Taking the shift from cat-
egorical to dimensional concepts into account®, research on psy-
chotherapy of BPD (and of personality disorders in general) needs
to take dimensional outcome measures (e.g., Level of Personal-
ity Functioning Scale’), as well as personality traits, into account.
Treatment research on dimensionally defined (severe) person-
ality disorders is required®.

In addition, high-quality head-to-head comparisons of the major
forms of psychotherapy with a sufficient statistical power, ade-
quate treatment implementation, and control of bias and research-
er allegiance are needed. Such trials may also examine presumed
mechanisms of change. For these head-to-head comparisons,
proponents of each approach need to be included on an equal ba-
sis (adversarial collaboration)*®. Funding organizations are en-
couraged to support these comparative trials, since large samples
may be required to detect small but clinically significant differ-
ences, implying considerable study costs. As the differences in
efficacy between the major psychotherapeutic approaches do not
seem to be substantial at the group level”*'®, identifying what works
for whom seems to be a promising strategy. Individual partici-
pant data meta-analysis may be helpful in this regard*'.
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Functional neuroimaging emerged with great promise and has provided fundamental insights into the neurobiology of schizophrenia. However, it has
Jaced challenges and criticisms, most notably a lack of clinical translation. This paper provides a comprehensive review and critical summary of the liter-
ature on functional neuroimaging, in particular functional magnetic resonance imaging (fMRI), in schizophrenia. We begin by reviewing research on
JMRI biomarkers in schizophrenia and the clinical high risk phase through a historical lens, moving from case-control regional brain activation to global
connectivity and advanced analytical approaches, and more recent machine learning algorithms to identify predictive neuroimaging features. Findings
Jrom fMRI studies of negative symptoms as well as of neurocognitive and social cognitive deficits are then reviewed. Functional neural markers of these
symptoms and deficits may represent promising treatment targets in schizophrenia. Next, we summarize fMRI research related to antipsychotic med-
ication, psychotherapy and psychosocial interventions, and neurostimulation, including treatment response and resistance, therapeutic mechanisms,
and treatment targeting. We also review the utility of fMRI and data-driven approaches to dissect the heterogeneity of schizophrenia, moving beyond
case-control comparisons, as well as methodological considerations and advances, including consortia and precision fMRI. Lastly, limitations and future
directions of research in the field are discussed. Our comprehensive review suggests that, in order for fMRI to be clinically useful in the care of patients with
schizophrenia, research should address potentially actionable clinical decisions that are routine in schizophrenia treatment, such as which antipsychotic
should be prescribed or whether a given patient is likely to have persistent functional impairment. The potential clinical utility of fMRI is influenced
by and must be weighed against cost and accessibility factors. Future evaluations of the utility of fMRI in prognostic and treatment response studies
may consider including a health economics analysis.

Key words: Schizophrenia, functional magnetic resonance imaging, biomarkers, negative symptoms, functional outcomes, cognition, treatment
response, therapeutic mechanisms, precision medicine, clinical utility

(World Psychiatry 2024;23:26-51)

While functional neuroimaging in schizophrenia emerged in
the literature somewhat later than structural neuroimaging, its
promise was just as great or greater, as have been its challenges.
Fortunately for the field, and for people suffering from schizo-
phrenia, the maturational arc of this technique is in its ascendan-
cy, with a number of new developments that have accelerated our
understanding of brain function in this illness from the group to
the subgroup to the individual level.

The present paper aims to serve as a comprehensive review of
functional neuroimaging in the various phases of schizophrenia.
The focusis on functional magnetic resonance imaging (fMRI), both
resting state and task-based, rather than other types of functional
neuroimaging - e.g., positron emission tomography (PET), elec-
troencephalography (EEG), magnetoencephalography (MEG),
and arterial spin labeling (ASL). We provide a critical summary
of the literature on fMRI in schizophrenia, including diagnostic
markers, neural correlates of negative symptoms and cognitive
deficits, and markers of treatment resistance and therapeutic
response. The utility of f{MRI to understand therapeutic mecha-
nisms, guide precision treatment, and dissect patient heteroge-
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neity is also reviewed. Lastly, methodological considerations and
advances, limitations, and future directions of research in the field
are discussed.

Neuroimaging research in schizophrenia began with the ad-
vent of computed tomography (CT) and then MRI scans, which
demonstrated that there were structural differences in the brains
of people with that diagnosis, considered as a group, compared
to healthy controls’. These early investigations were followed by
functional neuroimaging studies using PET and then fMR], re-
vealing that brains of people with schizophrenia, again consid-
ered as a group, also functioned differently*”. Over time, the field
has shifted its focus from regional brain activation to more global
activation and connectivity. Despite a wealth of evidence for dif-
ferences in brain activation and connectivity between samples of
people with schizophrenia and samples of healthy controls, find-
ings are variable’. fMRI-based diagnostic markers remain elusive,
but recent work using machine learning approaches for diagnostic
prediction, or aimed at the identification of dimensional, transdi-
agnostic brain-based biomarkers, holds promise7'8.

Regarding the various phases of schizophrenia - clinical high
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risk (CHR), first episode and chronic - there has been an increas-
ing focus on the first episode and CHR phases. The field began
studying chronic patients in the late 1980s and 1990s, and then
added the study of first-episode patients some years afterward,
followed by the study of CHR individuals several years after that
910 Similar brain networks seem to be implicated across these
populations; however, there is often greater confidence with fewer
confounds in earlier illness phase subjects, while sample sizes and
statistical power are typically larger in later phase patient studies.
In recent years, collaborative multi-center research has been criti-
cal to advance our understanding of these different illness phases
! Larger sample sizes, achieved via “pooling” of data - e.g., via
the Enhancing Neuro Imaging Genetics through Meta Analysis
(ENIGMA) consortium'?*® - have helped increase statistical pow-
er, and clarified the robustness of findings previously achieved us-
ing smaller samples.

Given their strong associations with functional outcomes, the
neural correlates of negative symptoms and cognitive deficits have
been significant areas of investigation in schizophrenia'*'*. Poten-
tial neural markers of negative symptoms have been identified in
fMRI studies of early and chronic schizophrenia, but results sug-
gest that they may vary by symptom construct, and that inconsis-
tencies in the conceptual framework underlying the assessment
of negative symptoms may hamper progress'>'®. Regarding cog-
nitive impairments, task-based fMRI has been instrumental in al-
lowing for real-time assessments of brain function while patients
complete cognitive tasks in the scanner. Early work characterizing
small patient groups produced robust patterns of either height-
ened or reduced neural activation; however, recent work shows
that there may be heterogeneity among patients in terms of which
circuits or networks are engaged during tasks'”'?, just as there is
such variability among individuals without psychiatric illness'*%.
Different people may use different neural strategies to complete
the same cognitive tasks®'?®, Further, neural activation patterns
during cognitive processing may relate to cognitive performance
rather than diagnosis™.

The heterogeneity of schizophrenia is a critical clinical consid-
eration, which is highlighted throughout this review, acknowledg-
ing that no two patients are exactly alike. For much of the history
of neuroimaging investigation, schizophrenia has been treated
as a single construct using categorical, group-based approaches,
despite significant variability among positive and negative symp-
tom expression, neurocognitive and social cognitive performance,
treatment response, functioning, and many other facets of the ill-
ness*>?, There is a recognized need for dimensional approaches
across cases and controls, and for the transdiagnostic identifica-
tion of brain-behavior relationships®”?. Of late, the application of
multivariate and multimodal data-driven integration approaches
and machine learning models in large, consortia-based samples,
to identify brain-based biomarkers of diagnosis, symptom con-
structs, functional outcomes, treatment response and beyond, has
shown how clinical heterogeneity can be linked to biological het-
erogeneity, and provided some hope for potential clinical utility
of IMRI®.

Potentially greater success in relating neural activation to be-
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havioral constructs may be forthcoming through the identification
of subtypes or biotypes of illness that may have different outcome
trajectories and prognoses®. If these are established at the first
episode, they may guide decisions around treatment, particularly
those interventions which are expensive and resource intensive™.
fMRI markers may be particularly informative regarding treatment
resistance and response, understanding therapeutic mechanisms,
and guiding precision treatment.

Perhaps the greatest chance of successful clinical application
of fMRI is in guiding pharmacological and neurostimulation treat-
ment. With respect to treatment response, replicated resting state
findings identifying the neural circuitry correlates of non-response
to conventional antipsychotics could accelerate the use of clozap-
ine*, a life-saving medication for some, rather than subjecting pa-
tients to multiple unnecessary antipsychotic trials. In addition, an
understanding of therapeutic mechanisms using pre/post designs
in clinical trials can better inform clinicians of potential benefits
and harms of particular treatments, and provide the opportunity for
improvement in therapeutic development. Finally, an understand-
ing of individual differences can be useful for therapeutic targeting,
e.g., using neurostimulation approaches in a personalized manner
based on an individual’s functional connectivity profile*>*,

Methodological considerations and advances are also discussed
in this paper, covering developments in experimental design, data
acquisition, and pre-processing and analytical choices. Notably,
significant developments in scanner hardware have allowed for
higher resolution acquisitions in shorter periods of time, improved
motion correction, and harmonization across sites to support multi-
center consortia-based research, an essential advance that has led
to more replicable findings for the field****. In conjunction, preci-
sion medicine-based approaches that are now being applied to
fMRI, such as deep phenotyping via longer resting state {MRI
scans, may more definitively characterize individual variation
in brain activity and reliable functional connectivity features, to
support individualized biomarker identification and targeting of
neurostimulation treatments®*’.

Availability and advances in reproducible neuroimaging soft-
ware pipelines, facilitated by code sharing and open science ini-
tiatives, have also allowed for more standardized fMRI analyses
across labs***°. Data pre-processing and analytical decisions
substantially affect neuroimaging results and conclusions*, em-
phasizing the importance of such developments for reproduc-
ibility of findings. Advances in network theory and the use of
multivariate analyses have also allowed for interpretation of the
brain’s function as a set of networks, and provided insight into col-
linearity across brain regions and behavioral tasks, mitigating the
multiple comparison problem*'**. Additionally, tools for moving
analyses from volume- to surface-based approaches have better
aligned with our knowledge of brain anatomy and allowed for the
assessment of individualized brain topography and connectivity
profiles™*,

While fMRI is providing valuable insights into the pathophysi-
ology of schizophrenia, the limitations of the field are many. Tech-
nical limitations and physiological constraints of fMRI, sources
of noise and artefacts, the multiplicity of analytical choices, small
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sample sizes, the heterogeneity of the illness, and sampling bias
related to illness severity or comorbidities have all contributed to
reproducibility and generalizability issues*®. The relationship be-
tween cost of fMRI and clinical utility, and the accessibility of the
technology for those who live in more remote areas, are important
factors as well. The field is also facing challenges regarding the
conceptual framework underlying much of the fMRI research to
date, for example with a shift from categorical to dimensional and
individualized approaches*"*,

Despite these limitations, the field is far ahead of where it was
even a decade ago. Recent publications have brought {MRI repro-
ducibility and generalizability issues to the forefront once more™.
However, major advances in methodology and standardization,
including via the Human Connectome Project, multi-center col-
laborations which dramatically increase sample sizes to better deal
with type 1 and 2 error, reproducible methodologies, and progress
in data-driven and precision-based approaches, have given rise to
anew age of fMRI research in schizophrenia'>*****, The increas-
ing use of fMRI in clinical trials has also been an important devel-
opment, with many potential future directions in terms of guiding
treatment approaches. Relatively new understanding of the value
of within-person sampling to generate more robust findings at the
individual level may also change our thinking about how we use
this technology”".

This paper comprehensively reviews findings in each of these
areas relevant to fMRI in schizophrenia, critically considering both
important advances and limitations. Overall, it serves to summa-
rize where the field of fMRI in schizophrenia has been, where it is
at present, and its future potential.

DIAGNOSTIC MARKERS
Case vs. control regional and whole brain activation

The application of fMRI for examining brain-based abnormali-
ties in schizophrenia was preceded by approximately two decades
of work with functional neuroimaging methods such as xenon
inhalation and PET. These latter studies laid the foundation for
methods and scientific themes that were carried forward to fMRI
investigations. Similarly, ideas from cognitive neuroscience, which
intertwined with xenon inhalation/PET and EEG, heralded the
advent of fMRI. Contextualizing the emergence of fMRI studies
of schizophrenia in the mid-1990s requires discussion of findings
from and methodologic challenges inherent to those other neuro-
imaging modalities.

In one of the first functional imaging studies of schizophrenia,
Ingvar and Franzén used "**xenon inhalation to document de-
creased blood flow to frontal brain regions®. In the late 1970s and
early 1980s, this idea was carried forward with cerebral blood flow
and glucose metabolism studies at rest, but especially using cogni-
tive paradigms such as the Wisconsin Card Sorting Test to examine
changes in cerebral blood flow during a cognitive challenge®*™,
These early studies led to the conceptualization of schizophrenia
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as an illness characterized by regionally specific frontal hypoac-
tivation, primarily in the dorsolateral prefrontal cortex (DLPFC)
during task engagement, but also in the anterior cingulate cortex
during attentional control**,

While these studies aimed to establish pathophysiologic mark-
ers of schizophrenia, others subtyped the illness based on findings
including activation of Broca’s area and subcortical structures dur-
ing hallucinations, and greater involvement of temporal lobe acti-
vation in the context of the presence of disorganization and formal
thought disorder®> %, Though not designed for establishing diag-
nostic markers, these early studies provided a scientific framework
for demarcating schizophrenia with neuroimaging measures.

The advancement of image processing methods, and analytic
approaches such as statistical parametric mapping, allowed stan-
dardized hypothesis testing of regionally specific neural dysfunc-
tion®®. These advances further helped fMRI to carry forward the
work of xenon inhalation/PET studies, but without the radiation
exposure. Early fMRI studies characterized diagnostic differences
in patients with schizophrenia relative to healthy controls across a
variety of cognitive states. This included further support for deficits
in DLPFC functioning during working memory, with specificity
for schizophrenia, building upon earlier observations of “hypo-
frontal” blood flow*”. Related fMRI studies of executive function-
ing reported decreased anterior cingulate cortex activation during
attentional monitoring®. Additional findings across other cogni-
tive domains and clinical contexts included decreased superior
temporal gyrus activation during auditory processing®, increased
temporal lobe activation during hallucinations®, abnormal limbic
activation during facial emotion processing®, and abnormal sen-
sorimotor activation during pursuit eye movements®.

Findings from case-control f{MRI studies of schizophrenia ad-
vanced our understanding of network-related abnormalities that
characterize the syndrome. Beyond regionally specific dysfunc-
tion of structures, such as the DLPFC during executive processing,
meta-analyses illustrated large-scale dysfunctional activation
across a network of regions including subcortical structures, cog-
nitive control regions, and the frontoparietal network®%, Simi-
larly, fMRI and PET studies of episodic memory demonstrated ab-
normal DLPFC-hippocampal activation during recall, implicating
impaired frontal-hippocampal coactivation that extends beyond a
regionally specific deficit®",

Meanwhile, concurrent evidence began to isolate synchronous
functional networks that characterize the intrinsic functional archi-
tecture of the brain, independent of task-based activation, starting
with the identification of the default mode network (DMN)® ",
Functional connectivity studies of schizophrenia demonstrated
abnormal coupling between the DLPFC and the hippocampus in
relation to psychosis and working memory™* ", and abnormal in-
trinsic thalamocortical connectivity at rest”®. Novel data-driven
methods for fMRI analysis, reviewed in more detail below, also al-
lowed for the identification of large-scale network-specific abnor-
malities in schizophrenia, including the DMN"’. These findings
supported the decades-old “dysconnectivity” hypothesis of schizo-
phrenia’. While not directly quantifying diagnostic specificity,
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this first wave of neuroimaging via PET and fMRI established key
pathophysiologic markers of schizophrenia that have been further
leveraged by more advanced analytic methods.

Case vs. control modular and global connectivity

The demonstration of distributed co-activation across the brain,
and the identification of a set of replicable resting state brain net-
works, drove a shift from studies examining local activation of par-
ticular brain regions in schizophrenia vs. healthy controls to func-
tional connectivity studies exploring how different brain areas in-
teract and form networks. With this shift came the rise in popularity
of resting state fMRI, which is ideally suited for examining intrinsic
connectivity.

Early studies of functional connectivity utilized undirected seed-
based approaches, correlating the activity over time between se-
lected regions of interest. Many focused on the DMN, as regions
comprising this network were found to be implicated in self-refer-
ential thinking and mentalizing. Both hypoconnectivity’*** and
hyperconnectivity®"*? within the DMN in people with schizophre-
nia vs. healthy controls were reported®. These studies were fol-
lowed by seed-based whole-brain voxel-wise approaches to exam-
ine connectivity more globally.

Seed-based analyses of resting state connectivity demonstrat-
ed widespread connectivity abnormalities in schizophrenia com-
pared to healthy controls, but results were mixed regarding locality
of seed regions and directionality (i.e., hypo- or hyper-connec-
tivity)®. Earlier evidence suggested that schizophrenia is related to
hypoconnectivity, particularly of the frontal lobe, in comparison
to healthy controls®. Aligning with this, a meta-analysis of whole-
brain seed-based resting state connectivity demonstrated hypo-
connectivity within and between multiple networks, including the
DMN, ventral attention/salience network, and thalamus networks
in schizophrenia compared to healthy controls®®. These findings
supportalarge-scale disconnected brain networks model of schizo-
phrenia.

Effective connectivity differs from typical functional connectiv-
ity, as it is based on a mechanistic model of causal influence be-
tween regions of the brain®. Dynamic causal modeling® is a tech-
nique which has been used to demonstrate differences in effective
connectivity of the DMN in first-episode psychosis®, of the fronto-
parietal network during working memory performance®, as well
as of prefrontal regions in relation to cognition and clinical symp-
toms” and of the hippocampus in relation to clinical symptoms®"
in schizophrenia vs. healthy controls.

Recent work using spectral dynamic causal modeling of resting
state fMRI fronto-striato-thalamic circuits suggests that dyscon-
nectivity of the subcortex is present in first-episode psychosis, and
dysconnectivity between the cortex and subcortex is seen in later
stages of schizophrenia®. Local connectivity between spatially
adjacent regions has also been examined in schizophrenia using
regional homogeneity, with meta-analyses showing abnormal lo-

calized connectivity™®**, including in the medial prefrontal cortex
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within the DMN®.

More complex, multivariate approaches, such as spatial inde-
pendent component analysis (ICA), allow for data-driven explora-
tion of regions with temporal synchronicity across the whole brain
to parcellate systems or networks, without pre-selection of regions
of interest”™®*’. ICA has been used to detect altered functional con-
nectivity in people with schizophrenia compared to healthy con-
trols, including in the DMN""% frontoparietal/cognitive control
network®% and salience network'®". A meta-analysis of (whole-
brain or network-specific) seed-based functional connectivity
studies based on ICA brain templates in schizophrenia vs. healthy
controls revealed hypoconnectivity between regions from multi-
ple networks, including the DMN as well as auditory and somato-
motor networks'%.

Graph theoretical approaches provide a way to quantify the
organization and function of brain networks modeled as a set of
nodes and edges, including global and local properties'**'*, Ev-
idence from graph theoretical analyses of functional connectivity
suggests that the brains of people with schizophrenia show aber-
rant network properties, including reduced efficiency, disrupted
hub connectivity, and altered modularity compared to healthy
controls'®, generally exhibiting a disruption in the balance of
regional integration and segregation (i.e., reduced small-world-
ness)'%'%, A meta-analysis of functional graph-analytical studies
in schizophrenia demonstrated decreased small-worldness, as
well as reduced local organization/efficiency, compared to healthy
controls'®.

More recently, dynamic connectivity approaches have been used
to explore time-varying connectivity states or modes in schizophre-
nia, with the suggestion that the variability of functional connec-
tivity findings in this disorder may be driven in part by the use of
static analyses''’. Dynamic functional connectivity analyses have
provided evidence for people with schizophrenia spending more
time in weaker between-network connectivity states''’ and less in
switching between states''"*'%, They have also further supported
DMN dysfunction'****,

Converging evidence implicates dysconnectivity of the DMN,
frontoparietal and salience networks, including the striatum, as
well as of cortical-subcortical interactions (e.g., thalamocortical)
as potential diagnostic markers of schizophrenia. Indeed, a trans-
diagnostic multimodal meta-analysis identified schizophrenia-
specific dysconnectivity of the DMN, frontoparietal, salience and
limbic networks, with converging functional dysconnectivity and
reduced gray matter volume in the insula, striatum and thala-
mus'".

Though an abundance of fMRI-based case-control differences
have been observed, the search for clinically diagnostic function-
al imaging markers of schizophrenia continues. Inconsistent find-
ings may be a consequence of the heterogeneity present within
schizophrenia and across people with schizophrenia and healthy
controls, which may be better characterized using dimensional
or more individualized approaches rather than categorical ones®.
Machine learning approaches hold promise for parsing hetero-
geneity and identifying predictive neuroimaging features.
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fMRI biomarkers of schizophrenia

With all the evidence of functional connectivity differences
in schizophrenia, and with the growth of machine learning ap-
proaches, the question of whether a brain scan could be used to
diagnose schizophrenia reliably has been a concern since the early
days of this century. One of the earliest studies''® used a sample
of task-based fMRI data from an auditory oddball task in approxi-
mately 20 individuals with schizophrenia, bipolar disorder, or no
psychiatric disorder. Using temporal lobe and default mode net-
works and some basic clustering approaches, the authors reported
that they were able to classify the participants with 90% or higher
accuracy. Although data-driven techniques are reviewed later
in relation to heterogeneity, we focus here on machine learning
through the lens of diagnostic classification.

Part of the attraction of machine learning approaches is the pos-
sibility of scanning an individual who is either at risk or whose di-
agnosis is in dispute, and automatically getting a high-confidence,
objective judgement as to a patient’s diagnosis®''”. There have
been a multitude of studies over the past few decades attempting
to develop such an algorithm. A review of studies using the support
vector machine (SVM) algorithm to classify functional or struc-
tural scans found that most of them reported an accuracy of 80%
or higher in distinguishing schizophrenia cases from controls''®.
While SVM was the dominant algorithm in the past, deep learning
techniques have shown equivalent or improved promise in being
able to distinguish schizophrenia cases from healthy controls on
the basis of a scan from a neuroimaging dataset'' >,

With such promising data over almost 20 years, why do we not
have diagnostic scans for schizophrenia in use already? There are a
number of problems. Notably, many of the studies, including some
recent ones, have focused on a very small number of subjects, 20 or
30 per diagnostic group. Smaller samples are prone to overfitting
in their models, and their results often do not generalize to a larger
dataset'®!. Moreover, a model built on a dataset from one particular
type of scanner and scanning protocol often does not perform well
on data collected in another setting'**. As larger and more hetero-
geneous resting state datasets are becoming increasingly available,
machine learning algorithms which can generalize across the vari-
eties of scanning settings around the world are being developed'®.

A further limitation is that confirming whether someone has
schizophrenia or no mental disorder is rarely of clinical utility.
Studies to date have generally worked with clinically diagnosed
and medicated individuals with schizophrenia and contrasted
them to age- and gender-matched individuals with no history of
psychiatric disorders. This facilitates the machine learning training
process, as whether the algorithm provides the correct answer
is determined by the clinical diagnosis. However, this does not
match the clinical situation. Predicting whether someone who
is currently not on antipsychotic medication is likely to develop
a full psychotic disorder, or which of several possible diagnoses
may apply, is where the classification systems could be more
useful. This has been addressed by studies showing that schizo-
phrenia and bipolar disorder, and to some extent schizoaffective
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disorder, are separable124’125, or that a system trained to use fronto-

striatal features in schizophrenia will not falsely identify obsessive-
compulsive disorder or any other psychiatric diagnosis'?°. Studies
that recruit medication-naive or first-episode participants are also
showing promise'?’, and getting sufficient samples of people at
risk, to predict who does or does not develop psychosis, is a cur-
rent international interest',

Just as the machine learning algorithms have to be trained to
identify schizophrenia while not being confused by the heteroge-
neity of scanner characteristics, they also need to be trained across
awide set of diagnoses and clinical scenarios, in order to help the
clinical process. A biomarker of chronic schizophrenia may not
predict conversion to psychosis in CHR cases, or response to a
given treatment, or which circuits are the most amenable to neu-
romodulation. But the capacity of machine learning approaches
to address these questions is developing, as predicting prognostic
trajectories for high-risk or first-episode subjects is an active area
of exploration'?**3,

fMRI biomarkers in the clinical high risk phase

Early studies exploring resting state functional connectivity in
CHR populations identified DMN hyperconnectivity'** or a fail-
ure to suppress the DMN under high memory load'* relative to
healthy comparison participants. Later, a greater DMN connec-
tivity was linked to poor insight'*,

Dysconnectivity within the cortico-striatal-thalamo-cortical
networks has been reported by multiple groups**>3 _ specif-
ically, hypoconnectivity in corticostriatal, thalamocortical and
thalamo-cerebellar areas, and hyperconnectivity within senso-
rimotor cortical areas. Corticostriatal'*” and cerebellar-talamo-
cortical'®® dysconnectivity has been linked to positive symptoms
in CHR.

CHR participants in the North American Prodrome Longitudi-
nal Study second cohort (NAPLS-2)"** who later converted to psy-
chosis had more prominent hypoconnectivity between the thala-
mus and prefrontal and cerebellar areas, and more pronounced
thalamic hyperconnectivity with sensorimotor areas'*”. Disrupted
functional connectivity of the insula with other hubs in the salience
network'** has also been associated with psychotic conversion.
Further, adding measures of within- and between-network con-
nectivity to validated clinical predictors from the NAPLS psychosis-
risk calculator'*® was found to improve model performance'®’.

More recently, a study from the Shanghai At Risk for Psychosis
(SHARP) program'?®, including a large unmedicated CHR sam-
ple, found that abnormal modular functional connectome orga-
nization predicted psychotic conversion, replicating prior work
in a smaller medicated sample'*®. Using longitudinal data from
NAPLS-2, it was found that CHR participants who later converted
to psychosis showed a reduction in global efficiency and an in-
crease in network diversity relative to CHR participants who did
not convert, and this finding was primarily driven by the DMN"*,

Resting state {MRI data from NAPLS-2 were also used in a high-
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dimensional brain-wide functional mediation framework to iden-
tify brain regions mediating the relationship between baseline
behavioral symptoms and conversion to psychosis among CHR
subjects'’. Positive mediators were primarily distributed in the
sensorimotor system, insular and opercular areas, and the stri-
atum. Negative mediators were mainly located in the DMN and
visual system'™.

Clearly, emerging functional connectivity research in the pe-
riod before the onset of psychosis is revealing evidence of dyscon-
nectivity in brain networks known to be relevant in information
processing, neurocognition and psychosis. Replication of these
findings in additional samples - including NAPLS-3 and the
Psychosis-Risk Outcomes Network (ProNET) - will be important,
along with the implementation of creative analytic techniques, to
better understand the evolution, early identification and poten-
tially pre-emptive treatments in the early stages of emerging psy-
choticillness.

fMRI markers of negative symptoms

Negative symptoms are a major determinant of poor func-
tional outcome in people with schizophrenia'®**®, Both first- and
second-generation antipsychotics have limited benefit for this ill-
ness dimension'*"**°, The elucidation of the neural networks that
serve as the substrate for these symptoms may be important for
the development of new treatments.

A critical issue in the investigation of the neural basis of neg-
ative symptoms is the conceptual framework underlying their
assessment. Of particular importance is the separation of neg-
ative symptoms into primary and enduring (deficit symptoms)
vs. secondary ones. Deficit symptoms are regarded as intrinsic to
the illness, whereas secondary negative symptoms may be due to
exacerbations of psychosis, extrapyramidal side effects of antipsy-
chotics, depression and/or understimulating environments' %1%,
There are limited functional imaging studies focused on the deficit
syndrome. However, one study reported aberrant cerebellar neu-
ral activity and cerebro-cerebellar functional connectivity, involv-
ing executive dysfunction, in patients with this syndrome'®.

A major obstacle to the focus on the deficit syndrome in neu-
roimaging studies is the need to use trained investigators to ad-
minister an extensive diagnostic interview'®*. This has led to the
development of the concept of persistent negative symptoms'’.
This concept also tries to minimize the heterogeneity associated
with broadly defined negative symptoms, through the restriction
to those that persist for six months or more and are present during
periods of clinical stability and in the absence of prominent posi-
tive, depressive or extrapyramidal symptoms'*’. Here too there is
a paucity of functional neuroimaging studies. The extant literature
largely focuses on negative symptoms without invoking the defi-
cit syndrome or persistent negative symptoms conceptual frame-
works.

According to a common conceptualization, there are three sub-
groups of people with schizophrenia along a continuum from pos-
itive to negative symptoms: predominantly positive, predominant-
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ly negative, and mixed'®". Indeed, functional connectivity between
the salience and default mode networks has been related to both
positive and negative symptoms'®. Alternatively, negative symp-
toms may be conceptualized as a disease dimension, suggesting
that there are distinct brain networks involved in negative vs. posi-
tive symptoms. In this latter context, and for patients with chronic
schizophrenia, altered DLPFC-cerebellum'®, striatal-orbital me-
dial frontal cortex'®’, and medial fronto-temporal168 functional
connectivity have all been associated with negative symptoms. In
patients earlier in their disease course, altered functional connec-
tivity between crus Il of the cerebellum and the anterior supramar-
ginal gyrus has been associated with negative symptoms'®. Early
in the disease course, but not at a more chronic stage, greater neg-
ative symptom burden has also been associated with decreased
activation in the cerebellum during a verbal Stroop task'”. Irre-
spective of the stage of illness course, an inverse correlation has
been observed between negative symptom burden and activation
of motor cortex, including the supplementary motor area and pre-
central gyrus'™.

The various negative symptoms may also differ in their neural
correlates. Indeed, in a fMRI study using a two-tone auditory odd-
ball task, the severity of alogia, avolition/apathy and anhedonia/
asociality was inversely correlated with blood oxygenation level-
dependent (BOLD) signal during the target tone in distinct sets
of brain regions'®. There was an inverse correlation between an-
hedonia/asociality and the activity of the posterior cingulate and
precuneus, which are typically considered to be part of the DMN.
The severity of alogia was instead associated with decreased ac-
tivity in the bilateral thalamus, right caudate and left pallidum,
suggesting that this symptom may reflect a deficit in the ability to
engage in voluntary motor behavior'®.

fMRI markers of cognitive deficits

Cognitive deficits are a core feature of schizophrenia and rep-
resent one of the main obstacles to clinical and functional recov-
ery in affected individuals. Deficits are present both in general
intelligence and in specific neurocognitive domains, as well as in
social cognition'*. Both social and non-social cognitive impair-
ments appear to be distinct constructs from those of symptom
profiles'”™'”, and have been proposed as potential treatment
targets' ™",

Overall cognitive performance in schizophrenia is reported to
be on average two standard deviations below that seen in unaf-
fected individuals'”. Impairments are also typically seen in spe-
cific domains, including memory, verbal and visual learning,
executive functions, attention, and processing speedm'm. Par-
ticularly impairment in working memory, which involves the
short-term storage and manipulation of information, has been
proposed as a core deficit in schizophrenia'”®. Processing speed,
which refers to the amount of time it takes for an individual to
process and accurately respond to information in his/her envi-
ronment, has also been reported as one of the most affected neu-
ropsychological functions in schizophrenia'”. Due to the ease of
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use of processing speed assessments, they have been proposed
as potentially useful tools for screening in clinical settings, or for
the evaluation of specific interventions'”®. There is significant
evidence that cognitive deficits are already present at the time of
the first episode of psychosislao, as well as in CHR individuals, al-
beit with high variability within different cognitive domains'®" ',
Whether further cognitive decline occurs after the first psychotic
episode is less clear, and studies have reported both decline and
amelioration'®'%,

Social cognition represents the cognitive capability to process,
store and apply information about other people and social situ-
ations. Individuals with schizophrenia have difficulties in iden-
tifying emotions, feeling connected and reacting emotionally to
others, and inferring people’s thoughts'®*'®_ As such, impair-
ments in social cognition have been demonstrated to be a key cor-
relate and predictor of functional outcome' "™, Social cognition
is often divided into lower-level (e.g., emotion recognition and
simple mental representation) and higher-level mentalizing (e.g.,
belief and intention inference; theory of mind) processesm’lgo’lgz.

Evidence suggests that social cognition and neurocognition are
distinct but related constructs'™>'*3, with meta-analytic results
showing a stronger relationship between social cognition and
functional outcomes'*'**, Meta-analyses in CHR individuals have
also demonstrated deficits across social cognitive domains, includ-
ing emotion processing and theory of mind"*>',

Neurocognitive impairments were established early on as fun-
damental features of schizophrenia, resulting in a wealth of neuro-
imaging studies examining cognition’. Initial f/MRI studies focused
on regional activity during specific cognitive tasks, demonstrating
aberrant activation in the DLPFC during working memory tasks in
people with schizophrenia vs. healthy controls'*"**®, Variability in
such findings was also soon evident, including both decreases and
increases in DLPFC activation during working memory perfor-
mance, prompting meta-analyses to integrate results and identify
potential moderating factors'®.

Meta-analyses of fMRI studies have focused on particular do-
mains of neurocognition, including working memory, episodic
memory, and executive functioning. A meta-analysis on DLPFC
activation during working memory tasks'*’, and a selective re-
view of fMRI studies of working memory deficits in schizophre-
nia®®, support the role of DLPFC dysfunction in working memory
impairments in schizophrenia. An early meta-analysis of {MRI
studies of working memory in schizophrenia also identified ab-
normal activation of the DLPFC, anterior cingulate cortex, and
insula compared to healthy controls®®. More recently, a meta-
analysis corroborated dysfunction of these areas, as well as of the
posterior parietal cortex and supplementary motor area, noting
that these identified regions are nodes of the cognitive control
network and salience networl”'.

Meta-analyses have also focused on fMRI studies of episodic
memory in schizophrenia, identifying aberrant activation in re-
gions including the left inferior prefrontal cortex, hippocampus,
and left cerebellum versus healthy controls®”®. A meta-analysis
of 41 functional neuroimaging studies of executive functioning
(sometimes referred to as cognitive control) in schizophrenia re-

32

vealed decreased activation in the DLPFC, anterior cingulate, and
thalamus®.

These findings have been largely confirmed in a review of neu-
ral correlates across neurocognitive domains in different phases
of schizophrenia, noting that many of the neural abnormalities
evident in chronic schizophrenia appear to be present to some
degree prior to illness onset?™. In relation to this, a meta-analysis
of fMRI studies using neurocognitive tasks in CHR individuals
demonstrated reduced activation of the inferior parietal lobule
and medial frontal gyrus compared to healthy controls, and only
of the inferior parietal lobule when looking at a subset of four
studies using working memory tasks®”. The regions of the brain
implicated in these different cognitive functions are widely dis-
tributed and often overlapping®®. Indeed, these deficits may not
be discrete’®, and the DLPFC has been suggested as a potential
common substrate for many cognitive impairments®®.

As mentioned, neuroimaging studies in schizophrenia suggest
that cognitive performance depends on distributed brain systems
or networks, rather than isolated regions®”. A systematic review
examining associations between resting state functional con-
nectivity and neurocognition within and across domains found
that aberrant connectivity between regions of the cortex and
subcortex (cortico-cerebellar-striatal-thalamic loop) was asso-
ciated with deficits in executive functioning, working memory,
and processing speed, and that abnormal connectivity between
regions of the DMN and the frontoparietal (e.g., DLPFC) and
cingulo-opercular (e.g., anterior cingulate cortex) networks was
related to multiple cognitive domains®”®, Notably, unique associ-
ations between particular cognitive domains and specific abnor-
malities in functional connectivity were not detected, supporting
the idea of a disruption in shared mechanisms across neurocog-
nitive domains resulting in generalized cognitive impairments
observed in people with schizophrenia®®.

A recent meta-analysis also reviewed studies looking at the
association between structural brain metrics and cognitive do-
mains in schizophrenia, and mapped these structural findings
onto resting state functional brain networks>”. The frontoparietal
(cognitive control) network was associated with the most cogni-
tive domains, and the somatomotor, dorsal attention, and ven-
tral attention networks were also implicated in multiple cognitive
domains®”. In general, more complex cognitive processes, such
as reasoning and executive function, as well as social cognition,
were associated with more networks®”.

Though relatively fewer studies have examined the neural
correlates of social cognition in schizophrenia, there is consider-
able evidence for regional activation and functional connectivity
abnormalities in relation to social cognitive deficits. Lower- and
higher-level social cognition are believed to be subserved by par-
tially dissociable but interacting networks in the brain®**"3,
Lower-level social cognition is thought to depend on a frontopa-
rietal and insular “simulation network’; including the inferior pa-
rietal lobule, inferior frontal gyru5214'215, anterior cingulate cortex,
and anterior insula®'%*"", Higher-level social cognition is thought
to rely on a cortical midline and lateral temporal “mentalizing
network’; including the medial prefrontal cortex, temporoparietal
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junction, and precuneus®'®*'*. These lower- and higher-level so-
cial cognitive networks show overlap with the resting state fronto-
parietal and salience/ventral attention networks, and the DMN,
respectively*’.

Meta-analyses of fMRI studies using emotion perception and
theory of mind tasks in schizophrenia compared to healthy con-
trol groups have demonstrated altered brain activation in regions
of the simulation and mentalizing networks?*'***. Decreased
activation in regions of the mentalizing network have also been
identified in a meta-analysis of fMRI studies of theory of mind in
individuals with CHR?*®, though no differences in brain activa-
tion were found between at-risk and control groups in a recent
meta-analysis of fMRI studies examining negative emotion per-
ception®*’,

Past work has identified associations between resting state con-
nectivity among social cognitive regions and social cognitive per-
formance outside the scanner in schizophrenia'®®***** and first-
episode psychosis**, as well as symptom severity in schizophre-
nia®*!. However, findings have been inconsistent, and such in-
vestigations lack insight into online social processing. Task-based
fMRI studies have demonstrated greater functional connectiv-
ity in regions of the simulation and mentalizing networks dur-
ing mentalizing in schizophrenia compared to healthy controls
232233 though hypoconnectivity has also been reported between
social cognitive regions during social processing tasks****®.
Such inconsistent findings are likely driven by case-control de-
signs, often small samples, and varied analytical approaches.
It should also be noted that conceptualizations of social cogni-
tion vary, and differences in the constructs being measured and
reported domain scores may also contribute to variable results
236

Studies in larger samples have used data-driven, computation-
al approaches to elucidate the neural circuitry of social cognitive
impairments. Associations between functional abnormalities in
both the simulation and mentalizing networks and poorer social
cognitive performance have been identified across individuals
with schizophrenia and healthy controls during rest**’, a facial
imitation task?', and a more complex and naturalistic empathic
accuracy task*’. In particular, worse social cognitive performance
has been linked to more distributed activation across the men-
talizing and simulation networks®, and greater intra- and inter-
network connectivity across these social cognitive networks****,
indicative of decreased network efficiency and segregation. This
work also suggests that neural activation patterns during social
processing may relate to cognitive performance rather than diag-
nosis across schizophrenia and healthy controls. Evidence sug-
gests that this pattern may exist transdiagnostically, across schizo-
phrenia and autism for example®*®.

Notably, both non-social™ and social cognitive'®® domains have
been proposed as candidate endophenotypes for schizophrenia.
Given their associations with functional outcomes*™, they have
also been identified as promising treatment targets. Accordingly,
targeting brain circuitry important for these processes offers a po-
tential novel therapeutic advance with implications for cognitive

performance and, ultimately, functional outcomes>*,
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fMRI IN RELATION TO TREATMENT:
RESPONSE/RESISTANCE, MECHANISMS AND
THERAPEUTIC TARGETING

Antipsychotic medication

Given that schizophrenia is likely a heterogeneous disorder in-
volving multiple underlying pathological mechanisms®*!, attempts
to identify rational therapeutic targets have been challenging®**.
Functional brain imaging can be a powerful tool to better un-
derstand not only the underlying neural circuit dysfunction in
schizophrenia, but how different interventions can modify these
dysfunctional brain circuits. The incorporation of pre- and post-
treatment fMRI in clinical trials offers an opportunity to investigate
mechanisms of treatment response. Biologically based evidence
can further support the efficacy of interventions in modifying brain
function, and may provide evidence of “target engagement” even in
cases where the clinical or functional outcomes are challenging to
measure explicitly.

From 18 to 24% of patients with schizophrenia demonstrate
complete treatment resistance from the first episode******, and a
similar percentage show only partial or inadequate response®*°.
Ultimately, nearly 40% of patients are classified as non-responders
to first-line antipsychotic medications, resulting in the overwhelm-
ing majority of health resource utilization associated with psycho-
sis?*”. All effective and currently approved antipsychotic medica-
tions target dopamine D2 receptors, which are concentrated in
the striatum?*®**°, A wide array of evidence is consistent with the
hypothesis that there are two functional subtypes of schizophrenia
with respect to treatment response: the hyperdopaminergic and
normodopaminergic® %,

Cross-sectional®” and prospective’® PET studies suggest that
elevated dopamine synthesis capacity in the striatum is charac-
teristic of antipsychotic treatment responders, while treatment-
resistant cases of schizophrenia have normal striatal dopamine
functioning at baseline. Therefore, it is noteworthy that PET stri-
atal dopamine synthesis capacity has recently been associated
with differential patterns of cortico-striatal functional connectiv-
ity as measured by resting state fMRI*****>, However, striatal PET
imaging may not be an easily translatable biomarker, since it is
expensive, invasive, and involves exposure to ionizing radiation.
Resting state functional connectivity is a promising neuroimag-
ing technique to evaluate antipsychotic response. As resting state
fMRI does not require an active task; it is especially practical in
populations that may find traditional fMRI tasks difficult to per-
form>°, Several investigators have used resting state functional
connectivity of the striatum, a region rich in D2 receptors and the
major site of antipsychotic action, to evaluate its potential to pre-
dict treatment response.

Evidence from several studies suggests that striatal circuits could
be critical in mediating clinical response in people with psychosis.
Resting state fMRI baseline striatal connectivity has been found
to predict clinical response to antipsychotic treatment in a cohort
of first-episode patients who had undergone no or minimal prior
treatment®”. This “striatal connectivity index” demonstrated 80%
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sensitivity and 75% specificity for the prediction of acute antipsy-
chotic response in an independent cohort of multi-episode pa-
tients. Confidence in these results was enhanced by independent
data from a small longitudinally studied cohort of early-phase
schizophrenia patients*?, in which antipsychotic treatment result-
ed in similar normalization of frontostriatal connectivity. Similarly,
the role of baseline striatal connectivity in predicting treatment
response in schizophrenia was supported by another study*” in
which greater hippocampal baseline connectivity followed by a
connectivity increase over time to the caudate was associated with
better response. Two recent prospective studies have produced
comparable results'?**®,

Cross-validation of resting state functional connectivity pat-
terns predictive of treatment response in patients with different
clinical characteristics and environments is important to test the
stability of the predictor. Accordingly, striatal resting state func-
tional connectivity was explored in two cohorts of patients scan-
ned on different MRI platforms: a cohort of medication-naive first-
episode patients and a cohort of unmedicated patients with schizo-
phrenia261. In both cohorts, striatal resting state functional connec-
tivity was predictive of subsequent treatment response to antipsy-
chotic medication. Collectively, these independent and conver-
gent replications suggest that striatal connectivity may be a criti-
cal mediator, and perhaps predictor, of antipsychotic drug effects
on the brain.

Other functional networks have been studied in relation to their
potential to predict antipsychotic treatment response. Functional
connectivity of the DMN*** has been investigated in the above
mentioned two cohorts?®". In both of them, resting state functional
connectivity of the hippocampus, one of the principal regions of
the DMN, was predictive of subsequent treatment response.

A recent systematic review and meta-analysis quantifying the
utility of pre-treatment resting state fMRI in predicting antipsy-
chotic response reviewed 22 datasets with 1,280 individuals, and
concluded that striatal and DMN resting state functional con-
nectivity were consistent predictors of antipsychotic treatment
response®. The meta-analysis based on 12 datasets revealed an
overall 81% sensitivity and 76% specificity to predict categorically
defined treatment response.

Few studies have evaluated patterns of resting state functional
connectivity in patients meeting criteria for treatment resistance,
and differences in methodology have precluded meaningful con-
clusions®. More interesting are studies aimed to characterize pat-
terns of resting state functional connectivity linked to the superior
therapeutic action of clozapine in those not responding to trials
of first-line antipsychotic medications. Because clozapine, unlike
first-line antipsychotics, binds to dopamine D2 receptors with low
affinity and has a uniquely rich pharmacology (with significant
activity at other dopaminergic, muscarinic, adrenergic, histamine
and serotonergic receptor subtypes®* %), distinctive resting state
functional connectivity patterns associated with its efficacy should
be expected. In treatment-refractory participants enrolled in a trial
of clozapine, response to this drug was associated with an increase
in corticostriatal resting state functional connectivity between the
dorsal caudate and the frontoparietal network, which was also
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predictive of response at pre-treatment®®’. Although these findings
need to be replicated with larger cohorts of treatment-refractory
patients, they may indicate that changes in corticostriatal connec-
tivity may represent a downstream mechanism of action common
to all antipsychotic medications.

Another prospective neuroimaging study evaluated changes
in clinical symptoms and patterns of resting state functional con-
nectivity in schizophrenia patients who started treatment with clo-
zapine®®, A first step data-reduction of item-level clinical scales
revealed four distinct patterns of treatment response to clozapine.
Interestingly, those clinical patterns mapped onto distinct neuro-
imaging resting state functional connectivity features, that are thus
relevant to clozapine-induced symptom change and can provide
neuro-behavioral targets linked to clozapine efficacy.

Psychotherapy and psychosocial interventions

Though evidence is limited, fMRI studies have also shown
that psychotherapy has the potential to induce functional brain
changes in individuals with schizophrenia. For instance, cognitive
behavioral therapy has been associated with increased functional
connectivity between the DLPFC, dorsomedial prefrontal cortex
and caudate®®, as well as between the DLPFC and amygdala/
visual cortex’”’, with prefrontal connectivity changes predicting
long-term recovery*'".

Cognitive remediation and related psychosocial interventions
have also been associated with increases in functional connec-
tivity in frontal cortex’”* and increased frontal activation during
task-based fMRI*"**", Activation in areas other than the frontal
cortex have also been observed, including the anterior cingulate
and parietal cortex’”>?"®, Recent reviews investigating cognitive
remediation in individuals with schizophrenia revealed positive
associations between cognitive improvements and functional
and structural changes in frontal brain regions® ", Interestingly,
a study examining changes in functional connectivity following
cognitive remediation found that patients who received treatment
showed more normalized brain network patterns, comparable
to those observed in healthy controls*”. Social cognitive training
has also been shown to influence neural function in regions that
support social cognition, such as the postcentral gyrus and amyg-
dala, while improving emotion-processing abilities”**,

Studies in this field have usually included small patient sam-
ples, and additional research is required to comprehensively
grasp the neural mechanisms involved in the effects of psycho-
therapy and psychosocial interventions, further explore ways to
optimize them for improved functional outcomes, and demon-
strate if such changes are transitory or persist over time.

Neurostimulation
A variety of neurostimulation methods have been used to treat

schizophrenia, including electroconvulsive therapy (ECT), repeti-
tive transcranial magnetic stimulation (rTMS), transcranial direct
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current stimulation (tDCS), and deep brain stimulation (DBS).

ECT is being used in treatment-resistant schizophrenia or as
augmentation in clozapine-resistant patients®*>***, Baseline fMRI
imaging has revealed patterns of dyssynchronous dynamic con-
nectivity involving prefrontal-temporal regions as a prognostic
marker of response to ECT?®, Following ECT, a decreased cou-
pling between the right amygdala and the left hippocampus, and
an increased functional connectivity between the hippocampus
and a range of cortical regions, have been reported”®®*,

r'TMS and TDCS are becoming significant tools for addressing
symptoms of schizophrenia that are not mitigated by convention-
al treatmentszgg, such as cognitive impairmentszgg’zgo, negative
symptoms>"**, and refractory hallucinations®**%, Early rTMS
targets were identified via local changes in brain activity®***”.
However, fMRI research has demonstrated that -TMS exerts deep-
er and broader effects by propagating along neural networks con-
nected to the target site®** 3%,

fMRI-guided rTMS targeting has been used for refractory au-
ditory hallucinations. Several studies have targeted the temporo-
parietal junction, generally using an “inhibitory” protocol***%,
as it represents a core region of overactivity within neural circuits
associated with hallucinations®, Studies examining post-treat-
ment changes found increased network connectivity in regions of
the auditory/sensorimotor, central executive, and default mode
networks®®, and normalized connectivity between the default
mode and language networks, and within the auditory and central
executive networks®*. Another protocol using “excitatory” rTMS,
with a functionally identified target in the language region of the
superior temporal sulcus, observed a decrease in hallucinations®””.

Additional studies have shown both a reduction in activation
after rTMS delivery to the temporal lobe and a corresponding
decrease in hallucinations*®®, Moreover, a unique fMRI-based
case study has suggested that there may be efficacy for halluci-
nations in very late onset schizophrenia via theta-burst stimula-
tion (TBS)*™. However, a recent meta-analysis did not find strong
evidence for a reduction in hallucinations following rTMS or tDCS
293

Neurostimulation to reduce negative symptoms has targeted
the DLPFC**, based largely on early neuroimaging work impli-
cating the prefrontal cortex in schizophrenia and negative symp-
toms*'**"! and the antidepressant effects of rTMS to the DLPFC*'%,
While fewer studies have used neuroimaging to assess the mecha-
nistic effects of rTMS for negative symptoms, task-induced activity
in the DLPFC has been shown to increase’", and left DLPFC stim-
ulation has been associated with a decrease in negative symp-
toms and a corresponding change in dynamic connectivity of the
cortico-thalamo-cerebellar circuit®*. Similarly, reduced negative
symptoms and large-scale modulation of functional interactions
have been noted with intermittent TBS of the left DLPFC*"®. Re-
lated studies focused on social cognitive deficits support modu-
lation of neural circuitry during social-emotional evaluation with
rTMS to the DLPFC'®.

Two potentially powerful ways by which evolving fMRI ap-
proaches can improve rTMS is the identification of novel circuit-
based targets and personalizing treatment. As an example of the
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former, a data-driven analysis identified connectivity between the
DLPFC and the cerebellar vermis as the most significant predictor
of negative symptom severity in a sample of people with schizo-
phrenia, and validated this in an independent sample by demon-
strating a relationship between increased DLPFC-cerebellar con-
nectivity and reduction in negative symptoms after rTMS to the
cerebellar vermis'®®. This aligns with evidence suggesting that in-
dividual variability in functional connectivity can affect response
to brain stimulation. Indeed, reductions in depression following
DLPFC stimulation have been associated with anticorrelation (i.e.,
negative correlation) of the rTMS sites with the subgenual cingu-
late cortex®'”. The proximity of the rTMS target to an individually
calculated optimal target based on anticorrelation with the sub-
genual cingulate cortex has also been found to predict treatment
response in depression®'®*'?, raising the possibility that individu-
alized rTMS targeting may improve treatment outcomes>>. The
combination of personalized functional connectivity mapping to
identify target locations, and electric field modeling to maximally
stimulate critical regions, may individually optimize neurostimu-
lation treatment®*” and be applicable to novel treatment targets in
schizophrenia, such as social cognition32.

Findings in schizophrenia with tDCS, a more portable method
for neurostimulation, have also been examined in relation to f{MRI,
but data are preliminary. Functional connectivity of the superior
temporal gyrus has been suggested as a potential prognostic mark-
er for response to tDCS**'. Separate studies focused on cognition
have reported positive effects with tDCS in schizophrenia and as-
sociated changes in neural circuitry**’. Negative symptoms have
also been targeted by tDCS, showing reductions in symptom rat-
ings and associated prefrontal circuitry changes®****,

DBS is an invasive surgical treatment based on implantation of
a small electrode capable of modulating localized aberrant neural
circuits**>**, The largest human trial to date in schizophrenia in-
cluded only seven participants, four of whom showed significant
reductions in symptoms with electrodes placed in the subgenual
anterior cingulate cortex or the nucleus accumbens®”’, based in
part on prior success for these regions in depression®”® and ob-
sessive-compulsive disorder’”. A single case study of DBS in the
substantia nigra showed clinical improvements, including a com-
plete cessation of hallucinations®".

DBS within schizophrenia has faced several challenges, includ-
ing difficulty or failure recruiting participants**', ethical consider-
ations around vulnerabilitym, and concerns about increased sur-
gical risks in people with this disorder®**** It is, therefore, critical
that future DBS trials are informed by a deeper understanding of
the neural circuitry of the specific symptoms or behaviors being
targeted, or systems which might have broader impact. Ideally,
such targets should be established at the individual level, to opti-
mize treatment outcomes.

Functional imaging can also identify broader mechanisms
of psychosis to provide targets for novel interventions. As men-
tioned, there is substantial evidence supporting a disturbance in
thalamo-cortical and thalamo-striatal connectivity in schizophre-
nia, which has been suggested as a crucial system that contributes
to a wide range of underlying cognitive deficits and clinical symp-
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toms**>**®, The thalamus includes multiple nuclei that interact
with subcortical and cortical regions®”>**, modulating cortical
connectivity and maintaining or coordinating task-relevant corti-
cal representations>*’. Interestingly, lesions to associative thalam-
ic nuclei can result in psychosis symptoms®*!. Targeting specific
thalamic nuclei may provide an opportunity for broad clinical im-
pact. Emerging treatment modalities such as focused ultrasound,
allowing deep brain neuromodulation of specific brain regions®*,
may provide a novel mechanism to modulate thalamic connectiv-
ity and function to treat schizophrenia.

fMRI AND DATA-DRIVEN APPROACHES TO DISSECT
HETEROGENEITY

High levels of heterogeneity of brain metrics is the norm, even
in non-clinical populations'®*’. A growing body of evidence sug-
gests that schizophrenia encompasses even greater variability in
both fMRI task activation'”*#3** and resting state functional con-
nectivity***3* than is present in the general population. Recent
work has shown that there is minimal overlap in brain abnormali-
ties among those who share the same diagnosis, indicating that dif-
ferences at the group level may conceal biological heterogeneity
and interindividual variations among people with schizophre-
nia®. Consequently, relying exclusively on case-control research
will be inadequate to advance efforts for clinical translation of neu-
roscience results.

The Research Domain Criteria (RDoC) initiative shifts away from
the conventional case-control research model, calling for integra-
tion of multi-level data (e.g., deep phenotyping across measures of
genes, circuits, physiology, cognition and behavior) to characterize
the full range of transdiagnostic brain-behavior dimensions within
and across domains*”**’. European initiatives - e.g., the Psychiat-
ric Ratings using Intermediate Stratified Markers (PRISM) project
- have similarly called for a shift to transdiagnostic research®*, The
ultimate aim is to identify subsets of individuals with more homo-
geneous biological profiles that map onto specific clinical features,
which may inform stratification for clinical trials and biologically
targeted transdiagnostic treatment approaches. Both dimensional
brain-behavior research approaches and biotyping approaches
align with this framework.

The neural circuitry of specific symptom, behavioral or cog-
nitive domains can be mapped via brain-behavior associations,
often assessed using linear models. Such approaches have been
used to map the underlying neurobiology of symptom profiles
(e.g., negative symptoms'®**®’, hallucinations®**), identify tar-
gets for brain stimulation'®®, and predict clinical outcomes and
medication response®****, Utilizing linear analysis can delineate
variability which exists across a given population, as opposed to
relationships which are driven by a particular disorder. For exam-
ple, case-control research has indicated that disruptions in social
cognition in schizophrenia'™"'®" are linked to differences in social
cognitive neural circuit activation®, However, when examining
the relationship between social cognition and related circuits
across schizophrenia and controls, social cognitive network con-
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nectivity was associated with social cognitive deficits but not di-
agnosis®.

Biotyping is another approach to tackling the challenge of het-
erogeneityzg'zg’348, wherein data-driven methods, such as cluster-
ing, are used to identify subgroups with common neurobiological
characteristics. Subgroups with shared brain-behavior relation-
ships may be more homogeneous in therapeutic response and
etiology™"**%. Indeed, transdiagnostic work has identified sub-
groups with shared patterns of brain activation®', functional con-
nectivity™’, gray and white matter structure®>**, and other mul-
tivariate biomarkers*®, which may have implications for progno-
sis and targeted treatment development. However, clustering ap-
proaches can, at times, separate participants into discrete group-
ings even when they exist along an underlying continuum'¥**®,

Multimodal fusion techniques such as similarity network fu-
sion®” - which can integrate different data types and identify indi-
viduals with similar profiles across clinical/behavioral, structural
and functional neuroimaging, and other metrics (e.g., genetics,
peripheral biomarkers) - may prove a powerful tool for dissecting
heterogeneity and deriving reliable biotypes. For example, fusion
across structural imaging and behavioral measures in people with
schizophrenia, autism and bipolar disorder identified novel, reli-
able and separable biotypes with distinct neural circuit-cognitive
profiles, whereby effect sizes for between-group differences were
greater with data-driven subgroups than those found using con-
ventional diagnostic groupings®>*.

Advanced analytical approaches such as multivariate statistics
may allow for the identification of unique and common neural
circuitry underlying clinical/behavioral scores*"**. Multivariate
approaches can also provide insight into which behavioral do-
mains represent shared constructs of underlying risk factors with
common neurobiology**®, case-control differences during cogni-
tive processing”****3% or differences across genotypes®". In this
way, neurobiology can inform the understanding of clinical do-
mains®’. Likewise, multivariate approaches can identify common
and distinct neurobiological markers and behaviors across relat-
ed sets of psychiatric disorders®®.

As previously described, recent shifts in research frameworks
have also led to the use of predictive multivariate machine learning
techniques, moving from explanatory to predictive analyses”**,
Machine learning techniques are ideally suited for making pre-
dictions from neuroimaging data, given that they are designed
for multivariate analyses of high-dimensional data®*. Machine
learning models using fMRI data have been utilized to make binary
classifications®*>*%, and regression-based prediction approaches
are becoming increasingly popular to make individual-level pre-
dictions of behavior, clinical symptoms, and ﬁlnctioning367, or ex-
amine deviations from a normative distribution®®. Generalizabil-
ity of machine learning models established on the basis of a given
sample can be evaluated using simulations that resample data,
such as bootstrapping and cross-validation, but should ideally in-
volve applying the model in a new external validation sample®**%,

Machine learning has also been used to provide more indi-
vidualized parcellation of brain regions on a common template,
improving the predictive power of functional connectivity*”’. In-
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dividualized deviations from common group parcellations using
support vector regression have been related to both positive and
negative symptoms, in contrast to atlas-based connectivity*"".
Ideally, future applications of machine learning to predict behav-
ior or cognition at the individual level*”* may serve to inform cli-
nician decisions.

The use of functional connectivity data in association with oth-
er modalities (neuroimaging, genetic, electrophysiological) to im-
prove prediction performance also holds great promise. However,
its implementation will necessitate building models which use
carefully selected predictors, and testing their accuracy, general-
izability and clinical utility in real-world clinical settings".

Prediction of treatment response at the individual patient level
will also be of great value. For example, using machine learning
algorithms and the resting state functional connectivity of the su-
perior temporal cortex, medication-naive first-episode psychosis
was identified with an accuracy of 78.6%, and treatment response

at the individual level was predicted with an accuracy of 82.5%
374

METHODOLOGICAL CONSIDERATIONS AND
ADVANCES

A common refrain in neuroimaging is the need for larger, rep-
resentative studies. An underpowered study reduces the true pos-
itive rate for significant findings in the usual null-hypothesis
framework, making reproducibility of any findings an overarching
concern. Consortia of researchers to address the need for larger,
more representative datasets are needed in neuroimaging just as
they are in clinical trials".

The consortia approach can allow to collect large samples, as in
the Function Biomedical Informatics Research Network (FBIRN),
the Bipolar-Schizophrenia Network on Intermediate Phenotypes
(B-SNIP), the Social Processes Initiative in Neurobiology of the
Schizophrenia(s) (SPINS), the NAPLS and the ProNET studies,
and the ongoing Accelerating Medicines Partnership (AMP) -
Schizophrenia (SCZ) Programme®>>", In these projects, the fo-
cus is making the study parameters as similar as possible, so that
the samples are homogeneous, the clinical assessments are the
same across the whole sample, and the imaging techniques are
prescribed prior to data collection to reduce site differences. This
can increase power by reducing heterogeneity. Other consortia
work with already-collected data'®: the prospective meta-analysis
technique used by the ENIGMA Schizophrenia Working Group,
for example'?, prescribes the imaging processing techniques to be
applied across dozens of datasets, removing the data processing
and analysis as a source of heterogeneity. This kind of approach
can lead to post-hoc datasets of thousands or tens of thousands.

The power of large samples is key, with international repre-
sentation and increased inclusivity, but it also leads to innovative
approaches for identifying and addressing heterogeneity. How
much of the variability in published results is due to differences in
the statistical approach, or to differences in characteristics of the
sample? For example, in the meta-analysis of subcortical volumes
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in the ENIGMA Schizophrenia Working Group'?, a moderation
analysis demonstrated that hippocampal volume deficits were
more severe in samples with a higher proportion of unmedicated
patients, adding to our understanding of sources of heterogene-
ity. At the same time, the drive to combine datasets directly, rather
than doing a meta-analysis, has led to applications to fMRI mea-
sures of harmonization techniques known as ComBat (named for
“combating batch effects when combining batches”), borrowed
from genetics, with notable successes®®". Standardized pipelines
to reduce sources of noise while being sensitive to individual var-
iation are becoming the norm, improving the chances for repro-
ducible results®.

As previously noted, recent advancements in MRI research ap-
proaches have opened new opportunities to address individual
heterogeneity, collectively called precision fMRI. First, advances
have been made in imaging sequences on MRI scanners. Hyper-
band fMRI can improve image quality via higher spatial and tem-
poral resolution®. In addition, multi-echo fMRI images might
be less susceptible to the effects of human motion®. Second,
novel “personalized” MRI data processing approaches can better
account for individual variability in brain morphology. Using cor-
tical surface-based fMRI pipelines to account for differences in
folding patterns across individuals will increase the power to de-
tect clinically relevant effects.

Furthermore, fMRI data can map individual functional topog-
raphy***"**#2 which can provide additional advantages for find-
ing associations with symptoms™"* or cognition®*. Mapping indi-
vidual functional topography requires more prolonged and more
frequent within-individual scans’?, and is therefore mostly con-
ducted in studies where multiple MRI sessions are available, but
can build a more reliable, stable and individually specific “func-
tional connectome”*"*3%,

When planning the next generation of fMRI research experi-
ments, one additional consideration will be what participants
will do inside the scanner. Participants could be asked to com-
plete any number of cognitive tasks (task-based fMRI), they could
watch movies (sometimes referred to as “naturalistic viewing”***),
or lie still (i.e., resting state fMRI). Resting state fMRI has the ad-
vantages of not needing additional equipment and having simpler
task instructions that can still be followed when participants have
more severe symptoms or cognitive deficits. However, the “resting
state” is also less engaging, and so participants are more likely to
move®® and fall asleep®” than when a task or movie is present.
While much of the original work with task-based fMRI involved
fitting a task model to the fMRI data (i.e., region-based analysis), it is
crucial to consider that analytic tools that were primarily developed
for resting state fMRI - that is, the calculation of functional connec-
tivity and network-based modelling - are equally, if not more, use-
ful when applied to task-based or naturalistic viewing data.

Task-based and resting state functional connectivity could
lead to different biomarkers due to different “brain states” Exam-
ining connectivity during task states provides additional informa-
tion on the relationship between connectivity and cognition®**%,
Therefore, renewed interest in functional connectivity during
different brain states is emerging, with some newer tasks being
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developed to study paranoia®®’. Considering both resting state
and task-based functional connectivity is essential to enhance

interpretability and sensitivity to brain-behavior relationships
24,237

LIMITATIONS

Although fMRI has been highly impactful in psychiatry re-
search in the past three decades, it is associated with several kinds
of limitations which have until now hampered its deployment in
clinical settings. If fMRI is to become a useful diagnostic/prognos-
tic tool in the care of patients with schizophrenia - e.g., to predict
conversion to psychosis from at-risk states, to predict response to
certain antipsychotic medications, or to guide precision treatment
- these limitations will need to be overcome.

We divide these limitations into three categories: technical, ex-
perimental and conceptual. Technical limitations are those con-
cerning data collection and analysis. Experimental limitations
are those that come up in the conduct of clinical fMRI research,
such as sample size and power limitations, and sampling biases.
Conceptual limitations refer to issues in interpretation of fMRI
findings in clinical schizophrenia research. This survey of limita-
tions helps provide a realistic assessment of the current state of
the field.

While fMRI has provided valuable insights into the pathophysi-
ology of schizophrenia, it is important to keep in mind what it is
measuring. fMRI is an indirect measure of brain activity. It is not
able to delineate activity differences across neurotransmitter sys-
tems, which would help identify putative pharmacological targets.
The spatial resolution of f/MRI is closely associated with the signal-
to-noise ratio, and influenced by field strength, brain coverage,
acquisition technique, and temporal resolution®*. The temporal
resolution of fMRI is limited by the hemodynamic response time,
and the BOLD response peaks about 5-6 seconds after stimulus
onset, which is much slower than the neural response. However,
early work revealed that jittering stimuli presentation and the use
of event-related designs could help to overcome these obstacles
391392 and there is increasing evidence to suggest that early phases
of the BOLD response may provide information about neural ac-
tivity with higher temporal resolution®.

Recent advances in echo planar imaging (EPI) acquisition have
allowed for increased spatial and temporal resolution. Multi-band
accelerated EPI (also known as hyper-band), popularized and
made readily available by the Human Connectome Project**%,
allows for the collection of multiple brain slices simultaneously,
increasing the speed of whole brain coverage and spatial resolu-
tion**3%, Ultra-high magnetic fields improve the signal-to-noise
ratio and enhance the BOLD contrast, allowing for greater spatial
resolution, and are becoming more commonly used in schizo-
phrenia research®®, but high-field f{MRI has its own technical and
methodological challenges and is not widely available*®.

fMRI is sensitive to a variety of noise sources, including scanner
artefacts, participant motion, and cardiac and respiratory activity.
Technological improvements have helped to mitigate motion ar-
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tefacts: accelerated imaging reduces the opportunity for partici-
pants to move, but increased resolution also heightens sensitivity
to participant motion*”. Improved scanner hardware has resulted
in reduced signal distortion, blurring and dropout®**"",

Evidence suggests that multi-echo fMRI may provide a promis-
ing avenue for mitigating motion artefacts®*, Multi-echo reads
fMRI data at multiple time points for each slice acquisition, re-
moving non-BOLD signal (such as scanner and motion artefacts).
It has also been shown to allow greater reliability in shorter scan
durations*®, which may be critical to implement functional imag-
ing in clinical samples. However, while software tools for multi-
echo analysis exist'®*, multi-echo sequences are not available on
all MRIs, and require higher technical knowledge to implement
and analyze. The influence of motion on fMRI metrics remains a
prominent concern in studies of functional connectivity*®, partic-
ularly as clinical populations such as people with schizophrenia
frequently show greater in-scanner motion**® %,

Despite hardware improvements, residual sources of noise
and artefact are inescapable in any imaging technology, and must
be addressed in the image reconstruction and data analytic pro-
cess. Pipelines for modelling and removing physiological noise
and participant motion have been widely utilized to mitigate
these effects*®*!%, For example, global signal regression (GSR)
is a potentially powerful denoising strategy*'® which is effective
at minimizing associations between motion and connectivity in
resting state f{MRI data®'"*'%, However, it has the potential to re-
move signals of interest*'?, introduce spurious anticorrelations®'®,
and distort group differences'***”. There is also some evidence to
suggest that the global signal differs in people with schizophrenia
compared to healthy controls*'®*!, Thus, while GSR may mitigate
multiple noise sources, it has the potential to remove important
signal characteristics, and many publications present dual sets of
results (both with and without GSR), without making claims as to
which represents the “ground truth”*’.

More broadly, the sheer multiplicity of analytic choices re-
quired in fMRI research - from raw signal to processed images and
then to statistical brain-behavior relationships and group compar-
isons - vastly increases the number of “researcher degrees of free-
dom”**, thereby increasing the possibility of false positives and
non-replicability. Additionally, the three most widely utilized soft-
ware packages for analyzing fMRI data have subtle differences in
implementation of basic pre-processing and analytic steps***, po-
tentially yielding different results even under similar assumptions.
Moreover, these software differences can have varying effects on
output across different task conditions*?, software versions**, or
even different hardware configurations and operating systems**>,

A recent landmark study® illustrated the magnitude of the
challenge in generating reproducible results in fMRI studies. A
single fMRI dataset was distributed to 70 independent research
teams, along with a pre-specified set of hypotheses to test, re-
sulting in three key findings: a) no two groups utilized the same
processing pipeline; b) the degree of concordance across groups
was approximately midway between pure chance and complete
agreement; and c) the researchers were generally inaccurate in

their predictions about the results, with an “optimistic” bias to-

World Psychiatry 23:| - February 2024



wards expecting significant results.

Due to increasing awareness of these issues, at least three sets
of solutions have been proposed for future research: a) the use of
stable, uniform and openly-annotated pipelines and platforms***
. b) benchmarking approaches to quantifying and reporting the
residual degree of artefact and variability present in a given set
of outputs431’434; and c) performing “multiverse” analysis, which
entails reporting results from a multiplicity of analytic approaches
within a single paper**>*%,

Experimental limitations, including small sample sizes and sam-
pling bias, have also contributed to reproducibility and generaliz-
ability issues in fMRI research, as has variability across studies in
participant sampling. As previously described, participant hetero-
geneity, the use of small samples, and focus on case-control com-
parisons have contributed to inconsistent findings in the field and
impeded biomarker identification, but the shift towards larger,
multi-site samples, deep phenotyping, and dimensional vs. cat-
egorical approaches holds considerable promise.

Though it is a non-invasive technique, fMRI requires partici-
pants to remain still and supine, often for an extended period of
time, within a noisy, confined space, inherently limiting the po-
tential sampling pool. A recent study found lower trait anxiety
scores in healthy fMRI study participants across multiple centers,
indicative of sampling or self-selection bias**’. These could result
in failure to generalize across study contexts and the full range of
the population.

As mentioned, greater in-scanner head motion has been re-
ported in clinical populations**®*%. fMRI in-scanner head motion
has been associated with cognitive performance®® and 1Q**. Ac-
cordingly, there is evidence that participants with greater cogni-
tive and functional impairment tend to be more often excluded
through quality control procedures**’, precluding the analysis of
data from those who may be the most in need of interventions.

In clinical studies, unstable illness and comorbidities are often
exclusion criteria. It is challenging to study inpatients, and even
more difficult to include those who are so ill as to require sub-
stitute decision making. Many patients use substances and are
often excluded from research, because these substances may act
on the same systems as the illness itself**"***, The effects of anti-
psychotic medication on the brain are also not yet fully under-
stood*****, often acting as a confound in studies including medi-
cated patients***. This limits the generalizability of most fMRI
studies. Moreover, the validity of selected cognitive and clinical
assessments, either in or out of the scanner, is another critical con-
sideration that can influence the reliability of brain-behavior as-
sociations**®. fMRI is also expensive and not necessarily readily
available in lower-income and more rural areas, and its potential
clinical utility is influenced by and must be weighed against these
factors.

In addition to these technical and experimental issues, the
field is also increasingly grappling with challenges to the concep-
tual framework underpinning much conventional neuroimaging
research to date. As previously highlighted, most fMRI studies
examine functional connectivity differences between cases and
controls, but functional connectivity across the brain is a multifac-
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eted phenomenon that may be, to some extent, a “moving target”.
While some of its aspects are consistent for an individual across
time and condition, other components are not highly reliable
across testing sessions**’. Specifically, individual connections
(edges) demonstrate a “poor” reliability (average intraclass cor-
relation coefficient = 0.29), while large within-network functional
connectivity values are more stable**®, Moreover, functional con-
nectivity changes dynamically within a scanning session**®, and
this dynamic variability is itself a heritable phenomenon that may
influence cognitive and psychiatric traits**’.

Additionally, while functional connectivity has traditionally
been measured using canonical boundaries for nodal regions (al-
beit with varying degrees of spatial resolution), there has been a
recently emerging trend towards individualized definition of func-
tional connectivity network boundaries*>*"*#**'*33  following
demonstrations that these individual differences are heritable***,
increase statistical strength of brain-behavior associations #3834
and are relevant to the study of psychopathology, including schizo-
phrenia®***,

Similarly, fMRI studies of task activations generally share the
implicit assumption that there is a single region, or set of regions,
underlying a given functional process (e.g., memory or response
inhibition). However, it has long been acknowledged that the
human brain can meet a given set of task demands using differ-
ent strategies””**, Consequently, it has recently been suggested
that a “complexity” approach to brain-behavior relationships, al-
lowing a many-to-one mapping of brain states to behavior, will
be more productive than comparing groups on single-region ac-
tivations. This approach is congruent with the recent search for
subgroups of patients that share a similar “biotype” - i.e., the pat-
tern of overall brain organization may identify subgroups of pa-
tients with distinct pathophysiology**>*®**®% It is also important
to note that non-canonical functional network patterns may be
marked by relevant demographic and clinical differences that
should not be ignored*®. These recent changes to the underlying
conceptual framework of fMRI studies in schizophrenia are dis-
cussed in greater detail in the section below.

FUTURE DIRECTIONS

Within each section of this paper, the evolution of approaches,
techniques and strategies of {MRI research in schizophrenia has
been reviewed (see Table 1 for a summary). For example, initial
studies started with small sample sizes comparing chronic pa-
tients to healthy controls. By contrast, current studies more com-
monly include people in the earlier stages of illness (including
CHR subjects) and may employ large consortium-based approach-
es to enhance sample size. The sections of this paper themselves
have a historical arc, starting with diagnostic case-control approach-
es to identify group differences, moving to more recent efforts to
use fMRI for personalized treatment in a precision medicine par-
adigm, such as individually-targeted neurostimulation. This final
section serves to bring together aspects of each of the preceding
sections, with a view to the future.
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Table 1 Summary of functional magnetic resonance imaging (fMRI) research on schizophrenia

Advances

Challenges

Diagnostic markers

Markers of negative
symptoms

Markers of cognitive
deficits

fMRI in relation
to treatment:
response/
resistance,
mechanisms,
and therapeutic
targeting

fMRI and data-
driven approaches
to dissect
heterogeneity

Methodological
considerations
and advances

Functional neuroimaging analyses have evolved from regional approaches
to global connectivity, including advanced analyses to characterize key
pathophysiologic markers of schizophrenia and clinical high risk more
comprehensively.

Machine learning approaches hold promise for parsing heterogeneity and
predicting conversion from clinical high risk to psychosis.

Potential neural markers of negative symptoms have been identified in fMRI
studies of early and chronic schizophrenia, and results suggest that these
may vary by symptom construct, highlighting the importance of symptom
delineation when investigating their neural basis.

Particular neural networks have been implicated in non-social and social cognitive
deficits in schizophrenia, with recent dimensional analyses suggesting that
neural activation patterns during cognitive processing may relate to cognitive
performance rather than diagnosis across schizophrenia and healthy controls.

fMRI has provided insights into potential treatment response markers and
mechanisms through pre- and post-intervention analyses of antipsychotics,
psychotherapy and psychosocial interventions, and neurostimulation. For
instance, striatal resting state functional connectivity has emerged as a potential
marker for antipsychotic treatment response.

The use of functional imaging to guide neurostimulation treatments — such as
DBS, rTMS and tDCS - allows for more precise targeting of symptom-related
circuits, and recent advances in individualized targeting may optimize target
engagement and treatment response.

Heterogeneity in schizophrenia may be better characterized using dimensional
or more individualized rather than categorical approaches, including linear
models for mapping brain-behavior associations, biotyping through data-driven
clustering, and advanced multivariate techniques to identify distinct and shared
neural features with other psychiatric disorders.

Collaborative research and consortia approaches have facilitated the aggregation
of large and diverse neuroimaging datasets and shared analytical pipelines,
offering international representation, enhanced statistical power, and
standardization, as well as improved reliability and generalizability.

Improved imaging sequences, personalized data processing approaches, and
mapping individual functional topography via deep phenotyping offer
opportunities to address individual heterogeneity using precision fMRI.

Despite an abundance of fMRI-based case-control
differences, findings are inconsistent, and the
search for clinically useful functional imaging
markers of schizophrenia continues.

Heterogeneity across people with schizophrenia
and healthy controls may impede diagnostic
biomarker discovery, and small, single-site
samples limit generalizability.

Negative symptoms are a major determinant of
poor functional outcomes in schizophrenia
which lack effective treatments, yet few
functional neuroimaging studies have focused
on them, and different conceptualizations of
negative symptoms may obscure results.

Inconsistencies in functional neural correlates of
cognitive performance are likely due, in part, to
variability in cognitive abilities, and how they
are conceptualized and measured.

The mechanisms of many therapeutic agents
in schizophrenia are poorly understood. The
identification of therapeutic targets has been
hampered by symptom heterogeneity likely
involving multiple underlying pathological
mechanisms and contributing to variable
response rates.

It is unclear how to best quantify or classify
heterogeneity (e.g., biotypes versus dimensional
approaches), and translate heterogeneous results
to clinical practice.

Refined measurement techniques are required
to capture individual variability in brain
organization and connectivity profiles, as well
as changes in state-related brain signatures.

DBS — deep brain stimulation, rTMS — repetitive transcranial magnetic stimulation, tDCS — transcranial direct current stimulation

In the diagnostics arena, initial enthusiasm was generated by
small sample size studies showing apparently clear differences be-
tween patients and non-psychiatric controls using fMRI. For ex-
ample, several studies demonstrated reduced prefrontal acti-
vation in people with schizophrenia on the “N-back task” of work-
ing memory*®. However, conceptual issues related to heteroge-
neity were apparent even in these early studies, some of which
demonstrated increased prefrontal activation, attributed to “corti-
cal inefficiency’, such that patients might use greater prefrontal re-
sources even while achieving lower accuracy*®. Of note, as early
as 1998, with very small sample sizes, individual level maps of
activation were examined, and the authors concluded: “Five of six
patients, including two who were neuroleptic-naive, failed to acti-
vate DLPFC. In addition, a tendency for overactivation of parietal
cortex was seen’. While the authors attributed much of this vari-
ability to motion (which in part was likely correct), they were pre-

40

scient insofar as no one patient uses exactly the same set of voxels
(brain regions/circuits) to perform a task in the scanner”. These
observations were not followed up for nearly 20 years, as the
template for the vast majority of studies was a case-control com-
parison, followed in some cases by conducting a brain-behavior
correlation with task performance for regions showing between-
group differences. Work emerging over the past five years has sub-
stantially changed the way we think about heterogeneity in brain
activation and network connectivity patterns across individuals,
providing a potential roadmap forward.

With larger sample sizes and data-driven statistical approach-
es, it has become increasingly clear that there are relatively dis-
tinct patterns of activation amongst subgroups of patients. At the
same time, these patterns may not differ when taking patients
with schizophrenia and comparing them to non-psychiatric con-
trols, or to other diagnostic groups, such as bipolar disorder. For
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instance, in tasks related to social cognition, data-driven analy-
ses aimed at heterogeneity dissection showed that subgroups of
patients used different brain areas (and potentially neural strat-
egies) to complete the same facial emotion imitation task in the
scanner’'. However, non-psychiatric controls also used the same
range of networks/strategies, and there was no difference in the
frequency of patients or non-psychiatric controls in each strategy-
defined group. Nevertheless, there was a relationship between
strategy/network utilization and social cognitive performance,
such that participants in the “deactivating” group demonstrated
better performance relative to people in the “hyperactivating” and
“intermediate” groups. Additional investigations in larger sam-
ples (e.g., from the Human Connectome Project) show that the
relationship between task-related fMRI network utilization and
behavioral performance across a variety of cognitive tasks may fall
along dimensions'®. However, the dimensional position of any in-
dividual participant may vary as a function of task.

Does this mean that between-group (i.e., schizophrenia ver-
sus non-psychiatric control) comparisons are uninformative?
Recent data suggest that with large enough sample sizes, collect-
ed from multiple centers, certain findings of small effect are reli-
able. For example, using resting state fMR], it does appear that
cortico-striato-thalamo-cortical network differences are present
when comparing patients with schizophrenia to controls'?®. At the
same time, there is individual variability within each group, and
accounting for personalized intrinsic network topography can
strengthen results™. It is also likely that the robustness of these
findings can be increased by using higher quality fMRI acquisi-
tions (e.g., multi-echo fMRI) of longer duration. Indeed, repeated
acquisitions may be of highest value to obtain more precise func-
tional mapping at the individual level. Specifically, just 10 minutes
of multi-echo data using a repeated within-person longitudinal
design yielded better test-retest reliability than 30 minutes of
single-echo data in independent datasets*®.

The collection of very large sample sizes (in the thousands) to
conduct cross-sectional group-wise or brain-behavior correla-
tional analyses is very expensive and may only yield very small
effect sizes™. Moreover, the findings of such studies are not appli-
cable at the individual patient level. Thus, rather than a study of
1,000 patients scanned once, it may be more fruitful to conduct a
study of 100 patients scanned 10 times each. Longitudinal studies
may yield substantially greater effect sizes than a cross-sectional
approach. In fact, a recent meta-analysis showed that effect sizes
may be 290% greater in longitudinal studies®. At the individual
level, data aiming to identify personalized signatures of brain fun-
ction show that even six scans may be sufficient to robustly iden-
tify each person®,

Such longitudinal approaches may also provide the opportu-
nity to address important clinical questions in the treatment of
schizophrenia, aligning with the precision medicine method that
has been successful in specialties outside of psychiatry. One ur-
gent clinical question in the treatment of schizophrenia is prog-
nosis - patient outcomes are highly variable, and up to 40% of
patients are ultimately classified as treatment resistant. Relatedly,
it is of particular interest whether fMRI measures can capture the
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likelihood that a given patient will respond to conventional treat-
ments, or will require clozapine. In short-term clinical trials, or
in observational studies examining longer-term clinical, cogni-
tive or functioning trajectories, study visits can be paired with an
MRI scan. Importantly, this may not be an infinite requirement.
It is plausible that a finite number of functional brain map trajec-
tories correspond to specific clinical trajectories, or to treatment
response profiles. If a large-scale prospective study can identify
these profiles, subsequent clinical studies might require only one
or two scans to determine a patient’s trajectory, potentially inform-
ing clinical decisions. In early stage psychosis, for instance, some
patients quickly improve and are able to resume work or school,
while others struggle considerably, may be re-hospitalized, or re-
quire more intensive wrap-around care. Having this information
within the first few weeks of care in an early psychosis program
would allow for more efficient use of finite resources for those pa-
tients who require it most.

Remaining at the individual level, knowledge of the specific
set of networks that a patient used during a task, or his/her indi-
vidualized functional connectivity profile, can serve as essential
information for targeting neurostimulation. For example, more
personalized targets are associated with greater improvement in
memory performance®** and depressive symptoms*"®. There-
fore, targeting toward a group mean of peak connectivity may
result in maximal treatment efficacy for a subset of individuals,
but will miss the optimal target for a substantial number of other
individuals. Currently funded clinical trials are seeking to deter-
mine if {MRI can be clinically useful in order to improve targeting
of neurostimulation treatment aimed at cognitive performance,
negative symptoms and/or depressive symptoms in people with
schizophrenia. If shown to be useful, personally-refined, image-
guided interventional psychiatry may become a reality, blending
precision medicine and personalized medicine into one®*.

Howevey, if the field increasingly moves towards individual-
ized approaches, it is incumbent upon us to be conscientious and
equitable in terms of which individuals we study. Currently, sev-
eral groups of patients with schizophrenia are under-represented
in fMRI studies. The most ill patients, some of whom are not able
to provide informed consent, are greatly under-represented in
research. Ethics committees, patient advocates, clinicians and re-
searchers must collaborate to change this. In other fields of med-
icine, those in the most need often participate in clinical trials.
Additionally, women are under-represented in schizophrenia re-
search®”, partially due to differences in prevalence and sex-based
variability in illness severity. However, women’s health research
is underfunded in general*”’, and a greater effort must be made
to include women with schizophrenia in fMRI research, and par-
ticularly in clinical trials employing fMRI. Moreover, people of
minoritized ethno-racial backgrounds are under-represented in
this research*™. Encouragingly, funders are making efforts to pro-
vide and promote opportunities for more inclusive research, and
requiring justifications regarding sample recruitment related
both to ethno-racial diversity and sex/gender diversity. Finally,
diversity in age is required in our samples: for example, adoles-
cents at risk for schizophrenia may have a functional signature
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that changes across the lifespan.

The ultimate question is whether fMRI can be clinically useful
in the care of patients with schizophrenia. Early clinical guidelines
suggested that neuroimaging should be part of routine practice in
a first episode of psychosis, in order to identify possible “organic”
causes. However, any advantage of fMRI is largely unrelated to
rare, potentially identifiable causes of psychosis. Instead, fMRI
research should address potentially actionable clinical decisions
that are routine in schizophrenia treatment - i.e., which medica-
tion should be prescribed if an fMRI scan shows a signature of
treatment resistance to conventional antipsychotics, or whether
a given patient is likely to have persistent functional impairment
based on early neuroimaging data, thus requiring display of sig-
nificant psychosocial resources. In such cases, the economic cost
of fIMRI, and in some cases the challenge of travel to a center for
a patient living in a more remote area, may be worth it. Future
evaluations of the utility of fMRI in prognostic and treatment re-
sponse studies may consider including a health economics analy-
sis to make a tangible clinical impact.
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PERSPECTIVES

The need for a consensual definition of mental health

The first conceptualization of mental health can be traced back
to 1948, when J.C. Flugel, Chairman of the First International Con-
gress of Mental Health, proposed to define it as “a condition which
permits the optimal development, physical, intellectual and emo-
tional, of the individual, so far as this is compatible with that of
other individuals” In 1950, at the second session of the Expert
Committee on Mental Health of the World Health Organization
(WHO), mental health was defined as “a condition subject to fluc-
tuations due to biological and social factors, which enables the in-
dividual to achieve a satisfactory synthesis of his own potentially
conflicting, instinctive drives; to form and maintain harmonious
relations with others; and to participate in constructive changes
in his social and physical environment”. Neither definition includ-
ed the concept of well-being (and neither was very influential).

In 2004, the WHO provided a definition of mental health as “a
state of well-being in which the individual realizes his or her own
abilities, can cope with the normal stresses of life, can work pro-
ductively and fruitfully, and is able to make a contribution to his or
her community”'. This definition has been highly influential, and
several subsequent definitions of mental health have been orga-
nized within the same framework, in which a key role is assigned
to the person’s well-being (the “hedonic” perspective) and his/her
self-actualization (the “eudaimonic” perspective).

According to the American Psychological Association, for in-
stance, mental health is “a state of mind characterized by emotion-
al well-being, good behavioral adjustment, relative freedom from
anxiety and disabling symptoms, and a capacity to establish con-
structive relationships and cope with the ordinary demands and
stresses of life”?. For the Public Health Agency of Canada, mental
health is “the capacity of each and all of us to feel, think, and act
in ways that enhance our ability to enjoy life and deal with the
challenges we face. It is a positive sense of emotional and spiritual
well-being that respects the importance of culture, equity, social
justice, interconnections and personal dignity”>.

This emphasis on positive feelings and self-actualization in the
definition of mental health has been a matter of debate. First, this
view is difficult to reconcile with the many challenging life situ-
ations in which well-being may even be regarded as unhealthy
(indeed, people in good mental health are often sad, angry or
unhappy; and it would be problematic to regard as unhealthy a
person feeling desperate after being fired from his/her job in a sit-
uation in which occupational opportunities are scarce). Second,
this view would exclude from the definition of mental health the
many adolescents who struggle to find their place in the commu-
nity, the many elderly people who are not able anymore to work
productively and fruitfully, and the many migrants and other
members of minority groups who are marginalized and therefore
unable to make a contribution to their community.

To overcome the above emphasis on the hedonic and eudai-
monic perspectives, a group of experts proposed in 2015 a new
definition of mental health as “a dynamic state of internal equilib-
rium’, to which several components contribute in varying degrees,

52

including “basic cognitive and social skills; ability to recognize,
express and modulate one’s own emotions, as well as empathize
with others; flexibility and ability to cope with adverse life events
and function in social roles; and harmonious relationship be-
tween body and mind”*. This definition allows for the possibility
of experiencing crises (e.g., adolescence, retirement) which cer-
tainly do not generate a state of well-being, but may lead to a new
equilibrium, with a higher level of complexity. Moreover, the def-
inition acknowledges the fact that mentally healthy people may
experience negative emotions such as fear, anger, sadness or grief,
while at the same time possessing sufficient resilience to time-
ously restore their state of internal equilibrium.

In 2022, the WHO's World Mental Health Reportredefined men-
tal health as “a state of mental well-being that enables people to
cope with the stresses of life, to realize their abilities, to learn well
and work well, and to contribute to their communities”’. This def-
inition confirms the emphasis on well-being (apart from adding
the specifier “mental”) and seems to soften the emphasis on pro-
ductivity of the previous definition by replacing the expression
“work productively and fruitfully” with “learn well and work well”.
Furthermore, when describing “the intrinsic and instrumental
value” of mental health, the report mentions several aspects of
the alternative definition proposed in 2015*, including cognitive
skills, understanding and managing emotions, and empathizing
with others.

However, the statement that mental health is “a state of mental
well-being” remains a matter of concern. In fact, although a com-
prehensive review has reported as many as 191 components of
the well-being construct®, the concept is still conceived by many
within a hedonic perspective. For instance, the American Psycho-
logical Association defines well-being as “a state of happiness and
contentment, with low levels of distress, overall good physical and
mental health and outlook, or good quality of life”?.

Thus, there is not a consensus at the moment about the def-
inition of mental health, in spite of the increasing popularity of
this concept and the high frequency with which it is used in the
literature, in public health and clinical contexts, and in policy
documents. Sometimes the fuzziness of a concept may favor its
success, but this is certainly not what all the stakeholders involved
in the field wish to pursue.

It seems to be agreed that mental health is not just the mere
absence of mental illness, but the relationship of the concept with
that of mental well-being remains unclear or equivocal; the re-
quirement for productivity and/or contribution to the communi-
ty may lead to regard entire sections of the population as mentally
unhealthy, thus “blaming the victims” of stigmatization, discrimi-
nation and exclusion; and the acknowledgement that healthy
human life experience may be sometimes joyful and satisfactory,
but at other times sad, disgusting or frightening seems to be lack-
ing in several definitions.

On the other hand, the importance of components such as ba-
sic cognitive skills (i.e., paying attention to a task, remembering
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past and recent information, being able to solve simple problems
and make decisions); the basic ability to function in social roles
and to entertain social relationships; emotional regulation (i.e.,
being able to recognize, express and modulate one’s own emo-
tions); flexibility (i.e., being able to modify one’s own goals and
plans in the light of new events or unpredicted difficulties, and
adapt to changes required by different life periods or contingent
situations); and a harmonious relationship between body and
mind (since the quality of this interaction is instrumental to the
overall experience of being in the world”) does not seem to be suf-
ficiently recognized.

Future developments in the definition of mental health would
benefit from a more systematic and substantial contribution of ex-
perts by experience, as well as from a greater conceptual sophisti-

cation.
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Functional neurological disorder: defying dualism

Functional neurological disorder (FND) is classified in the
DSM-5-TR as “functional neurological symptom disorder (con-
version disorder)” and in the chapter on mental disorders of the
ICD-11 as “dissociative neurological symptom disorder”.

Neurologists, who most commonly make the initial diagnosis,
are usually barely aware of such classification systems, and use
a variety of terms - such as “functional’; “psychogenic” or “non-or-
ganic” - to describe symptoms of paralysis, tremor, seizures or
blindness that were once encompassed under the label of “hyste-
ria” This diversity of terms reflects a disorder that has been passed
back and forward between neurology and psychiatry for 150 years.
Over time, the FND pendulum has swung between a brain disor-
der in the late 19th century to a purely psychological condition in
the 20th century. Today, FND researchers are suggesting that the
pendulum rest in the middle. Defying dualism in FND may cause
dissonance in clinicians, in those seeking tidy explanatory theo-
ries, and in classification systems. But it is an essential platform
towards understanding FND and improving care for the millions
of people around the world who have it.

For those who grew up with “conversion disorder” in the DSM-
IV, the idea was simple, hydraulic and comfortingly Freudian.
Someone has a stressful event, which is repressed and converted
to motor or sensory symptoms, that may or may not be symbolic,
perhaps reducing the stress, sometimes to the point of belle indif-
férence. Conversion disorder was often considered a rare condi-
tion, which could only be diagnosed by exclusion, and would of-
ten respond quickly to psychological therapy. Historian E. Shorter
declared that “hysteria” had largely disappeared in favour of other
somatic symptoms such as fatigue'.

In the last 20 years, this narrow view of the condition has been
systematically dismantled by the evidence. FND is a common
condition, one of the commonest seen by neurologists in both
outpatient and inpatient settings, making up 5-15% of patients®.
It accounts for 50% of people rushed into hospital with suspected
status epilepticus, and 8% of people admitted to hospital with
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suspected stroke. FND symptoms are usually not transient. A 14-
year study of people with functional limb weakness found that
80% still had their symptoms at follow-up. Physical disability and
distress are as high as in epilepsy or Parkinson’s disease®.

FND is a diagnosis of inclusion, with a diagnostic stability sim-
ilar to other conditions in neurology and psychiatry®. People with
FND have clinical features that are characteristic of the disorder.
Hoover’s sign describes impairment of voluntary hip extension
in the presence of normal automatic hip extension during con-
tralateral hip flexion. A functional tremor stops or entrains to the
rhythm of the examiner in the tremor entrainment test in a way
that does not occur in other tremor disorders. People having a
functional seizure typically experience a brief prodrome with au-
tonomic arousal and dissociation, followed by an event in which
their eyes are closed, and there are either vigorous tremor-like
movements, or they fall down and lie still for more than a minute
in ways that only occur in this condition.

Injury, pain and infection are common triggers to functional
motor and sensory disorders, and appear at least as relevant as
adverse experiencesz. Stressful events, adverse childhood experi-
ences, and psychiatric comorbidity remain important in the story
of many people with FND. The frequency of adverse childhood
experiences (odds ratio: 3-4) and recent stress (odds ratio: 2-3) is
increased, but not that different to many other conditions where
they are considered a risk factor and not “the cause””. There are
patients in whom a conversion model still makes sense, but others
for whom it is preposterous. The dropping of the requirement for
arecent stressful event in the DSM-5, and the change of the name
of the condition from “conversion disorder (functional neurologi-
cal symptom disorder)” in the DSM-5 to “functional neurological
symptom disorder (conversion disorder)” in the DSM-5-TR, are in
keeping with that. A wider set of hypotheses, considering multi-
ple levels from the neuron to society, is required to make sense of
END.

The “predictive brain” offers a potential solution to puzzling
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disorders such as phantom limb phenomena, in which strong
predictions that a limb “is still there” outweigh sensory input to
the contrary. Similarly, in functional paralysis, one hypothesis is
that the brain predicts a limb that “is not there” (and thus cannot
be moved) so strongly that it outweighs sensory input telling the
brain that the limb is normal®. The predictive brain builds on older
notions of “ideas” or “beliefs” being important in FND, or of condi-
tioned responses to threat, illness or injury that operate below the
level of awareness. Neurodevelopmental conditions - including
autism spectrum disorder, attention-deficit/hyperactivity disorder,
and joint hypermobility - may be more common in people with
FND because of an impairment in this predictive and interocep-
tive machinery.

The first functional neuroimaging study of an FND patient ap-
peared in 1997. The shock news was that FND could be seen in
the brain. A number of networks have then been found to be rele-
vant to FND, including those involved in attention, motor control,
salience and emotion regulation’. Perhaps the most interesting
and replicated finding is hypoactivation of the network involved
in sense of agency - the parts of the brain that let you know that it
is “you” who made a movement - including the right temporopa-
rietal junction. Poor activation of this network is consistent with
what we see clinically (“it looks like a voluntary movement”) and
what the patient is telling us (“it doesn’t feel like under my con-
trol”). A diagnostic biomarker for FND may even one day become
available®. For example, a study of resting state functional imag-
ing was able to classify FND from healthy controls using brain
scans alone with an accuracy of 72%°.

If one considers FND a disorder of higher voluntary movement,
it is hardly surprising that it has often been confused with wilful
exaggeration or malingering. But a whole range of clinical and
neuroscientific evidence, including geographical and historical

consistency as well as remarkable responses to neurophysiolog-
ical experiments, such as increased accuracy in tests of sensory
attenuation, show that feigning offers a poor explanation for the
clinical phenomenon of FND’.

Treatment for FND reflects this new multidisciplinary ap-
proach, starting with an explanation of the disorder that empha-
sizes diagnosis by inclusion, mechanisms in the brain, but also
relevant psychological risk factors when present. FND-focused
physiotherapy promotes automatic over voluntary movement, has
important differences to physiotherapy for recognized neurolog-
ical conditions, and shows a lot of promise in randomised trials®.
FND-focused evidence-based psychological therapy addresses
adversity, but also recognizes the physiology of functional seizures
and their similarity to panic”.

The International FND Society, founded in 2019, embodies this
co-operative approach, and is complemented by new patient-led
organizations such as FND Hope and FND Action. Together they
are defying the dualism which has prevented progress and under-
standing of this common disabling condition.
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Euthanasia for unbearable suffering caused by a psychiatric disorder:
improving the regulatory framework

Medical assistance in dying (MAID) - defined as voluntary eu-
thanasia and/or physician-assisted suicide - for people with a ter-
minal illness is becoming available in more jurisdictions around
the world. By contrast, MAID in people with a non-terminal illness
and, more specifically, in people with a psychiatric disorder re-
mains a controversial topic.

Belgium is one of the very few countries where euthanasia for
unbearable mental suffering caused by a psychiatric disorder is
allowed. According to the 2002 Belgian Euthanasia Law, the eli-
gibility criteria are: a) the euthanasia request is made by a legally
competent adult patient; b) the request is voluntary, repeated,
well-considered, and not the result of external pressure; c) the
patient is in a medical condition without prospect of improve-
ment; d) the patient experiences constant and unbearable men-
tal suffering that cannot be alleviated; and e) the suffering is the
result of a serious and incurable psychiatric disorder. To assess
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the fulfilment of these criteria, the attending physician must con-
sult two independent physicians, including a psychiatrist. At least
one month should pass between the date of the patient’s request
and the performance of euthanasia. After the euthanasia is per-
formed, the attending physician must report this to the Federal
Control and Evaluation Commission for Euthanasia, which is
tasked with the a posteriori control 2,

According to the official data in 2020, MAID accounted for 1.9%
of all deaths in Belgium. Between 2002 and 2021, a total of 370
patients received euthanasia for unbearable mental suffering
caused by a psychiatric disorder. This corresponds to 1.4% of the
total number of euthanasia cases, although in recent years the in-
cidence slightly decreased to between 0.9 and 1%. The most com-
mon diagnoses (data on 2002-2019, N=325) were mood disorders
(55.7%) and personality disorders (19.4%), followed by psychotic
disorders (6.2%), anxiety disorders and post-traumatic stress dis-
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order (6.2%), autism spectrum disorder (4.6%), eating disorders
(1.5%), and other and/or combination of disorders (6.5%).

Recently, the fundamental rights compliance of the Belgian Eu-
thanasia Law, as applied to euthanasia for mental suffering caused
by a psychiatric disorder, was scrutinized in two ground-breaking
court decisions®”,

In the first of these, the European Court of Human Rights exam-
ined whether a euthanasia of a 64-year-old woman with treatment-
resistant depression and a personality disorder had violated the
state’s responsibility to protect her right to life, as well as the right
to respect for private and family life of her son, who had only been
informed about the euthanasia after it had been performed®.

The Court held that the Belgian legal framework governing eu-
thanasia for mental suffering caused by a psychiatric disorder com-
plied with the conditions set out in an earlier case law on end-of-
life decisions. More specifically, it was argued that the Belgian law
contains a procedure that can guarantee that a euthanasia request
isvoluntary. In addition, as required for MAID concerning particu-
larly vulnerable persons, the law provides for increased protective
measures for euthanasia in people with mental suffering. In this
regard, the Court noted the importance of the obligation to consult
two independent physicians, including one psychiatrist, as well as
to observe a waiting period.

By contrast, the Court still found a human rights violation in the
way the a posteriori control of euthanasia was regulated. In the
case at hand, the physician who had performed the euthanasia
was the chair of the Federal Commission. Since in monitoring the
legal compliance of that case of euthanasia the Commission had
relied completely on the anonymous part of the registration doc-
ument, the chair had inadvertently taken part in approving the
euthanasia case without anyone having noticed his involvement.
However, as this monitoring should be independent, reporting
should not be anonymous if physicians involved in euthanasia
are allowed to sit on the Commission®.

In the second case, the Belgian Constitutional Court was peti-
tioned by a judge who was looking into the liability of a physician
who had performed the euthanasia of a 38-year-old woman with
a personality disorder'™. As in previous rulings, the Court con-
firmed that the Euthanasia Law and its constituting elements and
safeguards do not violate the constitution. Since the Belgian Eu-
thanasia Law does not contain any sanctions, the Court was asked
to shed light on the penalties that should apply. In accordance
with the general provisions of the Criminal Code, any infraction,
even of an administrative nature, could be considered murder by
poisoning. The Constitutional Court held that this would be dis-
proportionate for the physicians involved in euthanasia, as they
would run the risk of being convicted for murder even for infring-
ing upon a legal condition of minor importance. Ruling that this
violated the principles of non-discrimination and equality, the
Court instructed the Belgian legislature to diversify the applicable
system of penalties, with lighter penalties for violations of proce-
dural conditions that are less important to guarantee the fulfilment
of the eligibility criteria.

The evaluation of a request for MAID in the context of a psy-
chiatric disorder is clinically challenging. First, the assessment of
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the decisional capacity of psychiatric patients who request MAID
may be more complex than for other patients"*°. It is emphasized
by opponents of MAID in people with a psychiatric disorder that
their competence can be severely impacted by the illness"®”. Al-
though a cautious approach is therefore necessary, there is no
reason to presume that people with a psychiatric disorder cannot
possess the required decisional capacity. This capacity should be
assessed case by case and held to a high standard, considering
the nature and possible consequences of the request. In this light,
it is highly advisable to conduct a formal evaluation of the capac-
ity of psychiatric patients who request MAID.

Second, there is no consensus or authoritative guidance on
how to define or measure unbearable mental suffering"”®. This
entails a risk that unbearable mental suffering is too readily ac-
cepted. Although treatment refractoriness is a clinical reality,
MAID should only be considered after all reasonable biological,
psychological, social and recovery-oriented treatment options
have failed. When a patient refuses such treatments, this should
not lead physicians to conclude that the mental suffering cannot
be alleviated and the psychiatric illness is without prospect of im-
provement. Hence, the request for MAID should not be granted.

In 2017, the Flemish Society of Psychiatry published recom-
mendations to guide clinicians in these difficult decisions’. They
recommend following a two-track approach in the evaluation of a
euthanasia request by a psychiatric patient. One track should ex-
amine the fulfilment of the eligibility criteria. Importantly, it is sug-
gested to always involve at least two psychiatrists, who preferably
are experts of that specific psychiatric disorder. In the second track,
the psychiatric patient should be actively supported in exploring
all remaining therapeutic and recovery-based options. This two-
track approach combines respect for the autonomy of the patient
with the obligation to protect that person’s right to life. It implies
that, while the euthanasia request is being assessed, the psychia-
tric patient continues treatment and his/her psychiatrist remains
involved.

These recommendations inspired the Belgian Order of Phy-
sicians to adopt more stringent deontological standards for phy-
sicians who consider a euthanasia request from a psychiatric pa-
tient. These physicians are now obliged to comply with addition-
al due care criteria: at least two of the three physicians involved
should be psychiatrists; the physicians should come to a jointly
formulated opinion about the fulfilment of all due care criteria;
euthanasia should not be performed unless all reasonable treat-
ment options have been tried and failed; and patients should be
encouraged to involve their relatives in the euthanasia procedure.
Combined, the legal and deontological due care criteria help en-
sure that a euthanasia request for mental suffering caused by a psy-
chiatric disorder is appropriately addressed.
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Physician-assisted death for psychiatric disorders: ongoing reasons

for concern

Physician-assisted death (PAD) - i.e., the prescription and ad-
ministration of lethal medications by physicians - is increasingly
available as an option for people struggling with psychiatric dis-
orders. Although PAD was initially promoted as a means of easing
suffering for people with terminal conditions, a growing number
of jurisdictions have extended access to all causes of intractable
and severe suffering, including psychiatric conditions.

At present, Belgium, the Netherlands and Luxembourg, along
with Spain and Switzerland, either explicitly authorize or de facto
permit lethal assistance in such cases'. Canada is scheduled to
join this group in March 2024. It is difficult to ascertain how often
PAD is used for psychiatric disorders; however, among all PAD
cases in Switzerland, 8% of those in Swiss residents and 17% of
those in people traveling from other countries for this purpose
had documented mental disorders®. Overall, available data sug-
gest that the frequency of PAD use in people with psychiatric dis-
orders is increasing’.

A growing literature is debating the ethics of PAD in psychiatry.
For jurisdictions that permit PAD in terminal illnesses, it is com-
monly argued that to preclude its use for non-terminal conditions
that cause immense suffering, including psychiatric disorders, is
discriminatory. To proponents of psychiatric PAD, it appears un-
questionable that these conditions can cause severe suffering and
may be resistant to available treatments, that most people with a
psychiatric diagnosis are competent to decide that death is pref-
erable to an indefinite continuation of their current state, and that
clinicians can reliably ascertain whether these criteria have been
met’.

I have previously detailed in this journal* my concerns about
PAD for people with psychiatric disorders. Among the reasons I
noted for caution in embracing PAD are its application to disor-
ders very different from treatment-resistant depression (which is
often held up as the model of an intractable condition that causes
great suffering), including autism, eating disorders, dissocia-
tive disorders, and personality disorders. The high proportion of
patients with personality disorders seeking PAD, and the well-
known reactivity of these conditions to environmental circum-
stances, raise the question of just how deeply rooted the distress
being expressed by such patients might be. Whether a person is
experiencing severe suffering, a key criterion for eligibility, is en-
tirely subjective, leaving evaluators with little choice but to accept
the patient’s assertion that this is the case. Given that intractability
is usually judged only by the lack of response to those treatments

56

that a patient is willing to accept, it is common that potentially
effective interventions have never been tried by patients seek-
ing PAD. Finally, whether the underlying disorder is driving the
person’s choice is very difficult to ascertain, leaving the decisional
competence requirement little role to play in these cases.

Here, I want to consider what we can learn from the experi-
ence with psychiatric PAD, primarily from reports published over
the last five years. There has always been concern that PAD would
become a replacement for the provision of psychiatric care, espe-
cially where such care is not easily accessed. Recent reports from
Canada underscore this concern, as exemplified by the account
of a woman who sought help at a hospital for suicidal ideation®.
She was told that the mental health system was “completely over-
whelmed’, no inpatient beds were available, and she would have
to wait six months to see a psychiatrist as an outpatient. At that
point, the counselor assessing her asked if she had ever consid-
ered PAD, explained how it worked, and noted that it would al-
leviate her suffering. All this occurred even though PAD was tech-
nically not yet authorized in Canada for people with mental dis-
orders, and reinforces reports from other Canadian jurisdictions.

Along with concern about PAD being used as a substitute for
care are data suggesting that patients who are suicidal - and thus
should be treated for their intention to end their lives - are dispro-
portionately seeking PAD. A review of studies on the prevalence of
personality disorders among PAD requesters noted that in several
reports they represented more than 50% of the sample; the au-
thors underscored the substantial frequency of suicidal behavior
in personality disorders, its fluctuating nature, and the existence
of evidence-based treatments to address it°. Another review fo-
cused on the disproportionate use of psychiatric PAD for women,
who accounted for 69-77% of cases in several series’. The authors
noted that women also attempt suicide more frequently and typ-
ically favor less violent means, such as medication overdose.
Hence, they suggested that PAD may be serving as a substitute for
self-inflicted suicide, especially for women, and encouraged fur-
ther research on this question.

The momentous nature of a decision to seek PAD - an irrevers-
ible and final procedure - suggests the need for great care in eval-
uating whether the criteria for eligibility are met. However, this
appears often not to be the case. A review of 66 cases of PAD from
the Netherlands found that, in 55% of cases, documentation of
decisional capacity was limited to a global judgment, without
assessment of specific capacity-related abilities®. Moreover, there
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was disagreement about capacity among evaluating physicians
in 12% of cases in which PAD was carried out anyway. The authors
concluded that the decisional capacity of psychiatric patients
seeking PAD receives neither a high level of scrutiny nor is subject
to a high threshold, an approach that seems to be accepted by the
committees that review these cases. In some jurisdictions, a pa-
tient with a psychiatric disorder need not be evaluated by a psy-
chiatrist prior to PAD, heightening the probability of inadequate
evaluation.

A recent case report from the Netherlands illustrates another
reason for careful evaluation: the possibility that a patient has been
misdiagnosed and thus has not received effective treatment’. In
this case, intolerable auditory hallucinations that motivated the
request for PAD were found to be due to intrusive thoughts and re-
sponded to cognitive-behavior therapy. The authors recommend
an “obligatory second opinion by a psychiatrist specialized in the
patient’s disorder’, which is not currently required.

Where does this leave us? These data suggest that many of the
initial worries about psychiatric PAD are being reinforced by on-
going practice. This procedure is susceptible to being used as a
replacement for care; it appears to be sought by patients, espe-
cially women, as a substitute for trying to end their own lives; and
the challenging evaluations of the required criteria seem often to
be performed in a perfunctory manner. Although data are not yet
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available, it is worthwhile thinking about the longer-term impact
on psychiatrists and psychiatric patients: the message that their
conditions may be hopeless, thus not worth the effort to treat or
to receive treatment, and that death is an acceptable alternative.
Such a posture conflicts with the traditional stance of psychia-
try as a specialty dedicated to sustaining hope, protecting peo-
ple from the impulse to end their lives, and helping people find
meaning in their existence. The prospect of further spread of psy-
chiatric PAD is indeed reason for concern.
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FORUM — SOCIAL DETERMINANTS OF MENTAL HEALTH AND DISORDER, AND EFFECTIVE
PREVENTION STRATEGIES

The social determinants of mental health and disorder: evidence,
prevention and recommendations

James B. Kirkbride', Deidre M. Anglin2'3, lan Colman4, Jennifer Dykxhoorn', Peter B. Joness‘é, Praveetha Patalay7‘8, Alexandra Pitman"9,

Emma Soneson'?, Thomas Steare’, Talen Wright', Sian Lowri Griffiths''

'Division of Psychiatry, University College London, London, UK; ity College, City University of New York, New York, NYY, USA; *Graduate Center, City University of New York, New
York, N, USA; “School of Epidemiology and Public Health, University of Ottawa, Ottawa, ON,, Canada; *Department of Psychiatry, University of Cambridge, Cambridge, UK; *Cam-
bridgeshire & Peterborough NHS Foundation Trust, Cambridge, UK; ‘Medical Research Council Unit for Lifelong Health and Ageing, University College London, London, UK; *Centre
for Longitudinal Studies, Social Research Institute, University College London, London, UK; “Camden and Islington NHS Foundation Trust, London, UK; '°Department of Psychiatry,
University of Oxford, Oxford, UK; ''Institute for Mental Health, University of Birmingham, Birmingham, UK

People exposed to more unfavourable social circumstances are more vulnerable to poor mental health over their life course, in ways that are often deter-
mined by structural factors which generate and perpetuate intergenerational cycles of disadvantage and poor health. Addressing these challenges is an
imperative matter of social justice. In this paper we provide a roadmap to address the social determinants that cause mental ill health. Relying as far
as possible on high-quality evidence, we first map out the literature that supports a causal link between social determinants and later mental health
outcomes. Given the breadth of this topic, we focus on the most pervasive social determinants across the life course, and those that are common across
major mental disorders. We draw primarily on the available evidence from the Global North, acknowledging that other global contexts will face both
similar and unique sets of social determinants that will require equitable attention. Much of our evidence focuses on mental health in groups who are
marginalized, and thus often exposed to a multitude of intersecting social risk factors. These groups include refugees, asylum seekers and displaced per-
sons, as well as ethnoracial minoritized groups; lesbian, gay, bisexual, transgender and queer (LGBTQ+) groups; and those living in poverty. We then
introduce a preventive framework for conceptualizing the link between social determinants and mental health and disorder, which can guide much
needed primary prevention strategies capable of reducing inequalities and improving population mental health. Following this, we provide a review of
the evidence concerning candidate preventive strategies to intervene on social determinants of mental health. These interventions fall broadly within the
scope of universal, selected and indicated primary prevention strategies, but we also briefly review important secondary and tertiary strategies to pro-
mote recovery in those with existing mental disorders. Finally, we provide seven key recommendations, framed around social justice, which constitute a
roadmap for action in research, policy and public health. Adoption of these recommendations would provide an opportunity to advance efforts to inter-
vene on modifiable social determinants that affect population mental health.

Key words: Mental health, mental disorder, social determinants, social risk factors, prevention, marginalized groups, population mental health,
social justice

(World Psychiatry 2024;23:58-90)

Social determinants of health represent the most modifiable
set of targets for intervention currently available to prevent the on-
set of mental health problems and disorders, and to promote posi-
tive mental health in our populations. Social determinants of men-
tal health encompass the set of structural conditions to which peo-
ple are exposed across the life course, from conception to death,
which affect individual mental health outcomes, and contribute to
mental health disparities within and between populations. These
structural conditions include factors such as income, employment,
socioeconomic status, education, food security, housing, social
support, discrimination, childhood adversity, as well as the neigh-
bourhood social and physical conditions in which people live, and
the ability to access acceptable and affordable health care. Impor-
tantly, our chances of being exposed to protective or harmful so-
cial determinants of (mental) health are “shaped by the distribu-
tion of money, power and resources at global, national and local
levels, which are themselves influenced by policy choices””. Such
determinants are therefore not randomly or benignly distributed
within or between populations, but are manifested by systems and
institutions of power that often produce and reproduce intergener-
ational inequities in people’s opportunities to realize safe, secure,
prosperous and healthy lives.
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There is now compelling evidence that the risk of developing
any mental health condition is inextricably linked to our life cir-
cumstances®, meaning that a higher burden of population-level
psychiatric morbidity is disproportionately experienced by those
closer to the margins of our societies. Since poor mental health can
be the invisible hand that suppresses life chances, including both
how long we live® and the quality of years lived*, improving popu-
lation mental health by designing effective prevention strategies
that intervene on modifiable social risk factors should be seen as a
central issue of social justice’.

We stand at a threshold moment not only in understanding the
potential causal role of modifiable social determinants in the on-
set (or exacerbation) of mental health problems, but also in defin-
ing our response to them through effective prevention strategies
that reduce inequities in the burden of psychiatric morbidity ex-
perienced between and within different populations. Arguably,
the last two decades have brought about some progress in our
biomedical understanding of psychiatric disorders, while investi-
gating the importance of psychosocial factors in causing mental
disorder has remained a peripheral focus for scientific discovery
and clinical psychiatry. We have expanded our knowledge about
the immutable, overlapping (pleiotropic) and polygenic bases of
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psychiatric disorders that can help explain why some individuals
are more at risk of a diverse array of psychopathologies than oth-
ers’. We have also achieved a better understanding of how com-
plex the neurobiology of different psychiatric conditions is likely
to be’, including depression, psychosis and bipolar disorder. This
progress has, however, simultaneously exposed limitations in our
ability to translate the acquired knowledge into effective clinical
targets to prevent or alleviate symptoms of mental distress. The
promise of personalized prediction and treatment remains out
of reach in routine clinical practice®. Frontline pharmacological
treatments for depression, anxiety, psychosis and bipolar disorder
have remained largely unchanged since they were first developed
in the 20th century9 ; treatment resistance affects 20-60% of our pa-
tients'’; and the pharmaceutical industry has largely withdrawn
from psychiatric drug discovery in the last 20 years'".

These last two decades have simultaneously witnessed at least
two seismic transformations in the mental health landscape. First,
unprecedented increases in public awareness and advocacy about
mental health, well-being and illness, albeit concentrated in the
Global North, have raised political pressure on institutions and
governments to act to address the global burden of psychiatric
morbidity?. Such has been the transformation that promoting men-
tal health and well-being is now identified as a specific outcome
in the United Nations (UN) Sustainable Development Goals'?, a-
longside targets to tackle various social determinants of health - in-
cluding poverty, inequality, gender equality, and social justice - by
2030. The World Health Organization (WHO) also recognizes the
urgent need to address how our environments affect mental health.
In the recent World Mental Health Reportz, T. Ghebreyesus, the WHO
Director-General, reaffirmed the Organization’s commitment in
“transforming the environments that influence our mental health”
to promote mental well-being and prevent mental disorder.

Second, longitudinal declines in public stigma and more pos-
itive attitudes towards major psychiatric conditions such as de-
pression - particularly in so-called Millennial and Gen Z gen-
erations'>'* - have been paralleled by sustained increases in the
number of people seeking help for mental health issues over the
last 20 years. In some contexts, this has placed overwhelming
pressure on clinical services tasked with providing primary, sec-
ondary and tertiary treatment for mental health conditions, with
evidence globally that economic investment in mental health
service provision continues to fall far short of need for care®. For
example, in England, a 54% increase in referrals to public mental
health services from 2016 to 2022 was accompanied by a mere
10.9% real-terms increase in service funding'>'®, highlighting the
growing treatment gap in population mental health. This gap has
been reported globally for depression'” and psychosis?, and is par-
ticularly high in low- and middle-income countries (LMICs)'2.

The increased need for mental health care over the last two de-
cades is not randomly distributed within populations, but follows
clearly the social, demographic and economic lines along which ex-
periences of poor mental health and receipt of mental health care
are inequitably distributed?.

Nowhere is this more evident than in the case of children and
young people. Given that adolescence represents a critical period
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of neural, psychological, behavioural and social development, it is
perhaps no surprise that so many mental health problems emerge
for the first time during this period. A recent systematic review of
the pre-pandemic literature estimated that the onset of around
one third, half and two thirds of any mental disorder will have al-
ready occurred by ages 14, 18 and 25, respectively'. In the US, the
proportion of university students - typically aged 18-22 years -
who reported having been treated for mental health problems has
risen from 19% in 2007 to 34% in 2017%. A rapid increase in self-
reported depressive symptoms amongst younger adolescents in
the US since 2012 has also been reported, peaking in 2018 (the last
date of available survey data)*'. These are not isolated findings.
Further research from the US?, Canada®, Europe24, France®, Ice-
land® and Australia®*® all suggest that rates of depression, anxi-
ety, self-harm, eating disorders, attention-deficit/hyperactivity dis-
order (ADHD) and suicide have risen rapidly amongst teenagers
since 2010%, particularly in fernales®®2"3031, By contrast, there is
some evidence that the prevalence of alcohol and drug use disor-
ders®*** and behaviours™ has decreased over this period.

Observed changes in the prevalence of mental health prob-
lems in children and young people have been attributed to both
period®! and cohort? effects. While the COVID-19 pandemic - a
textbook period effect - appears to have had only minimal im-
pact on long-term mental health in the general population®*,
impacts on children and young people, who have often borne the
brunt of restrictive lockdown policies, are more pronounced®**%,
For example, in England, the number of people less than 18 years
old accessing public mental health services in the previous 12
months increased by 20.4% between the start of the pandemic and
July 2022". These patterns have been observed in several differ-
ent countries***, and extend to suicidal outcomes, particularly
amongst girls*. Inequalities in poor mental health following the
COVID-19 pandemic have also been reported for women®**, low-
income households®, and several groups minoritized by race and
ethnicity®®, gender identity and sexual orientation®’, or migrant
status™.

Other shocks (i.e., food, energy and economic crises, global con-
flicts, racial injustice), in addition to ongoing climate change, also
contribute to the inequitable distribution of mental health and dis-
order in our populations. These shocks affect people’s freedom of
movement, social connectedness, and levels of isolation and lone-
liness. They influence people’s economic precarity through impacts
on employment, income, education, food and housing security.
They affect people’s agency and autonomy by threat to life, liveli-
hood and civil liberties, whether via experiences of interpersonal,
institutional or systematic racism, or displacement through conflict
and violence, political instability, or climate-related events. Most
inescapably, these acute shocks belie a more chronic, pervasive ex-
posure to negative social determinants which erode people’s oppor-
tunities to sustain good mental health, recover from poor mental
health, and prevent illness in the future. Repeated exposure to these
determinants can create cycles of intergenerational disadvantage,
which affect individual, familial and area-level inequalities in men-
tal health®*',

At this critical juncture, we argue for the need to fully integrate
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a social determinants perspective into the biopsychosocial model
of mental health and illness. This requires establishing the extent to
which various social determinants are causally implicated in pro-
ducing poor mental health, and generating inequalities in risk for
mental disorders. It also involves understanding the mechanisms
and pathways through which these outcomes arise. Armed with
this knowledge, we will be in a stronger position to fund, develop,
test and implement evidence-based prevention strategies tackling
the social determinants of mental health that shift the popula-
tion-level expression of mental disorders. In turn, this can reduce
gross inequities in the mental, physical and social outcomes that
arise as a result of poor mental health. Such public mental health
strategies should sit alongside existing evidence-based strate-
gies in clinical psychiatry that have proved effective in treating indi-
viduals.

In this paper, we provide a roadmap towards this ambitious
but necessary revolution. We first review the evidence that exists
to support a causal association between key social determinants
and mental health and disorder. We focus on those determinants
which may have broad effects on several major mental disorders
globally, and/or which may be highly prevalent in society, and
thus have the potential to offer the biggest gains for public mental
health prevention. These include social determinants that occur at
the individual or family level (including socioeconomic disadvan-
tage, discrimination, isolation and loneliness, early life adversities,
childhood traumas), and those in the wider social environment
(including neighbourhood disadvantage, social capital, the physi-
cal environment, and climate change). Our review pays special
attention to inequalities experienced by women; lesbian, gay, bi-
sexual, transgender and queer (LGBTQ+) people; migrants and
ethnoracial minoritized groups. Throughout, we cite the strongest
quantitative evidence, where available, and acknowledge any gaps
in knowledge. One limitation of this approach is that the major-
ity of the evidence we draw from - though by no means all*$** -
comes from high-income countries (HICs) in the Global North.
Redressing the inequitable production of knowledge in this field
is beyond the scope of our review, but provides a direct challenge
to make global progress on the UN Sustainable Development Goal
for mental health'***, Where available, we highlight evidence col-
lected in the Global South, but recognize that different contexts
will also face unique social determinants of mental health that re-
quire dedicated attention.

We then introduce a preventive framework for conceptualiz-
ing how such social determinants affect the expression of mental
health and disorder at the population level, and how this under-
standing can ground and guide prevention strategies to improve
public mental health. In this framework, we introduce the funda-
mental idea of treating whole populations, which should sit along-
side prevailing models of individual clinical care in psychiatry.
Treatments here, broadly defined, may include universal, selec-
tive or indicated primary prevention strategies that intervene on
social determinants of health aiming to affect the population-level
expression of mental health and illness, as well as secondary and
tertiary prevention strategies to help those with existing mental
health problems. Using this framework, we then review the current
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strength of evidence on the efficacy and effectiveness of a (non-
exhaustive) set of universal, selective and indicated strategies that
intervene on social determinants for the prevention and allevia-
tion of mental distress. In the final section of the paper, drawing to-
gether current evidence, we provide a set of seven recommenda-
tions for action, as a roadmap for improving population mental
health and reducing inequities in mental health and disorder.

SOCIAL DETERMINANTS THAT IMPACT MENTAL
HEALTH AND DISORDER: THE EVIDENCE

Social determinants at the individual level
Socioeconomic disadvantage

Socioeconomic disadvantage is a fundamental determinant of
mental health outcomes over the life course***%. Strong socioeco-
nomic gradients have been observed for an array of mental health
outcomes in HIC* and LMIC settings*. Socioeconomic disadvan-
tage can be operationalized in several ways, and is a multifaceted
construct encompassing different dimensions, including educa-
tion*”*®, finance®>*, occupaﬁon51’53, and living standards®*>°. All
these dimensions have been associated with mental health and
disorder, and social inequalities in mental health may arise from
a series of interrelated structural and cultural processes operating
in society.

According to structural explanations, social stratification cre-
ates unequal access to resources - such as wealth and knowledge -
that help individuals avoid exposure to harmful stressors . Higher
levels of wealth and income enable access to key determinants of
positive mental health, including adequate and safe housingss,
sufficient food security“, and effective health care. Income losses
appear to have a far greater impact on mental health than income
gains49, with further financial stressors such as income volatility,
perceived job insecurity and moving into debt all linked to worsen-
ing mental health®****”. Poor mental health itself can also impact
earnings and contribute to financial stress, meaning that the rela-
tionship between socioeconomic disadvantage and mental health
is likely to be bi-directional®. Indeed, while there is a long-stand-
ing debate about the so-called “social causation” and “social drift”
theories of mental disorders"®, recognizing the bi-directional and
cyclical relationship between socioeconomic disadvantage and
mental health is likely to be vital for promoting prevention strate-
gies that interrupt the intergenerational transmission of environ-
mental risks for mental disorders®. Since socioeconomic disadvan-
tage is both a risk factor for, and a consequence of, mental disor-
ders, establishing key periods over the life course to intervene is a
critical step towards effective prevention. We note here the need
for stronger causal inference methods to address these challenges
in observational studies.

Early life exposure to socioeconomic disadvantage may be par-
ticularly harmful for later mental health. For example, in a sys-
tematic review of evidence in children and adolescents®, 52 of
55 studies (mostly from HICs), including 25 longitudinal ones,
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reported an inverse association of mental health problems with
socioeconomic position. Children growing up in socioeconomic
disadvantage were 2-3 times more likely to experience mental
health problems than their non-disadvantaged peers, with risk as-
sociated with both duration and severity of exposure. A systematic
review reported similar associations with respect to ADHD®, An
inverse relationship between parental income during a child’s up-
bringing and later schizophrenia risk has been also found in Den-
mark®"®? independent of parental mental health and education.
Birth cohort evidence from the UK also suggests that children
growing up or transitioning into poverty are more likely to experi-
ence mental health problems by age 11, independent of maternal
mental health®. Finally, there is also systematic review evidence
from LMICs that supports (mostly cross-sectional, but extending
to longitudinal) associations between poverty and depression in
adulthood™.

If causal, early life exposure to socioeconomic disadvantage
may increase risk of mental health problems through several differ-
ent mechanisms, based on potential biological, psychological and
social pathways®’. In LMIC settings, a systematic review conclud-
ed that education, food insecurity, socioeconomic position and
financial stress had more consistent effects on risk for common
mental disorders than income and employment*. Families lack-
ing financial resources are less likely to have their basic needs met,
including adequate nutrition, which prenatally has been shown to
increase the risk of some psychiatric disorders, including schizo-
phrenia, later in life (see below)®. Ongoing familial socioeconomic
disadvantage is also likely to contribute to chronic stress for parents,
which may affect parenting behaviours and the stability of family
environments, and may also result in fewer longer-term education-
al and employment opportunities for children. Mental health
inequalities according to education level have been seen across
the lifespan. Leaving school at a younger age, fewer years in for-
mal education, and having a lower level of education are each as-
sociated with poorer future mental health and increased risk of
suicide®®®, Education is likely to impact mental health through a
variety of means, such as determining one’s future social status and
income, although these associations are likely to be partially due
to confounding by early-life factors such as childhood adversity®’.

Early life adversity

There is strong evidence that several early life (defined here as
prenatal and perinatal) adversities - including maternal stress,
obstetric complications, and malnutrition - can have profound
effects on mental health and disorder decades later®. These events
do not affect all people equally, making them strongly socially de-
termined risk factors for offspring mental health. For example, pa-
rental socioeconomic status and experiences of income inequal-
ity are associated with adverse birth outcomes®, Furthermore,
in the US, there is consistent evidence of racial/ethnic disparities
in adverse maternal and neonatal outcomes (including preterm
birth, low birthweight and infant mortality) and receipt of prenatal
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care”, all of which are higher for Black, Hispanic and Indigenous
groups than non-Hispanic White and Asian groups. These dispar-
ities are hypothesized to arise through structural racism that oper-
ates on a number of levels to affect “a woman’s knowledge of pre-
natal care (individual); the amount of support she receives from
her family, friends, and community (social); experiences with rac-
ism and other social and environmental stressors (social); the way
she is treated by her care provider (institutional); and the policies
and practices of her insurer (systemic)” " P2,

There is good evidence that exposure to prenatal maternal
stressors - including financial stress and relationship difficulties
- is associated with increased risk of many (though not all) off-
spring behavioural and mental health outcomes, including neuro-
cognitive development”’, negative affectivity”', externalizing and
internalizing problems in childhood™, autistic traits’}, borderline
personality disorder™, anxiety”, depression7l’72, and psychosisﬁg.
Nevertheless, this association has not been universally observed.
For example, a systematic review on ADHD and autism spectrum
disorder found that evidence was limited to low-quality case-control
studies, raising doubts about the likelihood of a causal association
73

Prenatal malnutrition following famine exposure has also been
strongly associated with risk of psychotic disorders®, notwith-
standing similar issues around causality. A systematic review also
found evidence to support a protective effect of prenatal multivita-
min supplementation on autism spectrum disorder’*, but this was
restricted to high-quality studies. Surprisingly few studies have ex-
amined the association between prenatal nutrition and common
mental disorders, with no systematic review available, although
some longitudinal evidence exists for childhood mood and be-
havioural outcomes™**, with associations persisting after adjust-
ment for maternal perinatal mental health, prenatal smoking and
alcohol use. Early life vitamin D deficiency has also been proposed
as an explanation for higher risk of various psychiatric disorders”,
but recent causally-informed evidence does not support this for
depression™®!, schizophrenia® and Alzheimer’s disease®'.

Understanding the causal mechanisms through which any pre-
natal exposure may affect offspring mental health remains a criti-
cal objective for psychiatric epidemiology. These associations may
be particularly vulnerable to unobserved confounding and se-
lection effects, most importantly by maternal mental health and
behaviour. Cyclical relationships between poor perinatal men-
tal health, social adversity, maternal stress, maternal behaviour
(including alcohol and substance use), maternal care and prena-
tal nutrition®® may lead to a sociodevelopmental cascade that in-
creases exposure to adverse child outcomes (all of which have been
associated with risk of mental disorders), including early life infec-
tions (with a stronger relationship between some infections and
psychosis®® rather than depression®®), obstetric complications®®®’,
altered neurodevelopment%, childhood adversities®, and behav-
ioural and mental health difficulties®. If proven, this would warrant
public mental health strategies focused on improving prenatal ma-
ternal, parental and familial conditions as an intervention strategy
that could benefit multiple parent-child outcomes.
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Childhood adversity

Childhood adversity is an especially well-characterized social
determinant of mental ill health. Whilst no consensus definition
exists, McLaughlin defines these adversities as “experiences that
are likely to require significant adaptation by an average child
and that represent a deviation from the expectable environment”
89,363 T4 date, much research has focused on a “core set” of
adversities that includes child maltreatment (i.e., physical, sexual
or emotional abuse; neglect; exposure to domestic violence) and
household dysfunction (e.g., substance use, mental ill health, or
incarceration of a parent or other household member; paren-
tal separation or divorce). In a seminal study on these adverse
childhood experiences®, they were found to be associated with
a 4- to 12-fold increased risk of depression, suicide attempt and
substance abuse. Increasingly, the conceptualization of childhood
adversity has expanded to include interpersonal adversities oc-
curring outside of the home environment (e.g., bullying victimi-
zation)”'.

Experience of childhood adversity is unfortunately common
899293 For example, the World Mental Health Surveys estimate
that around two in five individuals have experienced at least one
form of childhood adversity®*. These experiences are clustered in
patterns that are unequally distributed throughout the popula-
tion®. In particular, greater socioeconomic disadvantage, which
can place increased stress on parents and families™, is one of the
clearest and strongest determinants of exposure to childhood ad-
versities™’; recent evidence suggests that this may be mediated
by effects on parental mental health®”. Children who grow up ex-
periencing more family discord”®®*, who are born to adolescent
mothers”, and who grow up in single-parent households™ are
more likely to experience multiple childhood adversities. More-
over, given systemic inequalities in socioeconomic disadvantage,
there is also strong evidence that women, people from ethnora-
cially minoritized backgrounds, and Indigenous populations are
more likely to experience multiple childhood adversities'*'".

Clear and consistent evidence has demonstrated associations
between childhood adversity (both prospectively- and retrospec-
tively-measured) and several poor mental health outcomes in
childhood, adolescence and adulthood, including general psy-
chopathology, depression, anxiety, self-harm, psychosis and sui-
cide®™'**!'%, If causal, the population-attributable risk proportions
(the percentage of disorder that could hypothetically be prevented
via removal of the exposure) for childhood adversity are substan-
tial, calculated at 28.2% of all psychiatric disorders amongst chil-
dren and adolescents™, and 29.8% amongst adults™.

This epidemiological evidence strongly suggests that approach-
es to reduce childhood adversities and their impact are promis-
ing routes for reducing the incidence of mental disorders in the
population®. Importantly, however, there is still much to learn
about the complex relationship between childhood adversity and
mental disorders. Recent findings from studies pertaining to mea-
surement”"'* and prediction modelling'*”'* offer important op-
portunities to support the development and evaluation of policies
and interventions to address this widespread societal problem.
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Migration

Migrants are exposed to a complex set of social determinants
of mental health. This has resulted in a disproportionate burden
of some mental health problems, in particular psychotic disorders.
Elevated rates of psychotic disorders in migrants were first noted
in 1932 by @dergaard amongst Norwegian migrants to the US'®,
and subsequent research has highlighted the consistency of this
phenomenon amongst many migrant groups and their descen-
dants'"’, including both economic migrants'"" and refugees''>'">.
There is also consistent evidence of a high prevalence of post-trau-
matic stress disorders (PTSD) amongst refugees and asylum seek-
ers',

Whether other psychiatric disorders - including depression,
anxiety, non-psychotic bipolar disorder, and substance use disor-
ders - and suicide are elevated amongst migrant groups is less clear,
with some evidence suggesting that the rates of these conditions
may even be lower among migrants than in the non-migrant ma-
jority population''"**1 Most studies specifically concerned with
common mental disorders in refugees, asylum seekers or forced
migrants generally lack a comparator, but available evidence sug-
gests that the prevalence of depression and anxiety may be higher
in these displaced groups than in the general population''*',

Several explanations for these potentially divergent results exist.
These include the possibility of selection effects, so that people
with pre-existing mental health problems do not migrate. These
effects are much less likely to exist amongst displaced persons.
Elevated psychosis rates amongst both economic and refugee mi-
grants may - prima facie - challenge these explanations, but young-
er age-at-migration has been associated with greater psychosis
risk'", meaning that the influence of positive selection would be
weaker amongst those who emigrate at earlier ages.

Other explanations for elevated rates of psychotic disorders in
migrants and their descendants, and of several psychiatric disor-
ders in refugees and asylum seekers, include chronic exposure to
socioeconomic disadvantage and social adversities before, dur-
ing and after index migration'*”'*', For example, migrant groups
may be exposed to many social, economic, political and environ-
mental conditions that serve as push factors prior to migration
and increase risk of mental health problems. These may include
poverty, lack of employment opportunities, food insecurity, con-
flict, violence, and natural disasters'**'*, The act of migrating also
involves displacement and dislocation, which may be traumatic,
compromise personal safety, create uncertainty and stress, and
involve prolonged separation from family'**'?%, and high levels
of risk to life or personal safety'**. For example, between 40 and
90% of asylum seekers report traumatic experiences during mi-
grationn&m’m, including violence, exploitation, and detainment
during the asylum-seeking process'??, Finally, adapting to life in a
host country can introduce challenges for migrants and refugees,
including high levels of acculturative stress, exclusion from labour
markets, precarious employment, housing insecurity, and socio-
economic deprivaﬁ0n129'130.

There is strong evidence that the post-migratory environment is
causally related to mental health problems amongst migrants and
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their descendants'*. While lower rates of mood and anxiety disor-

ders have been noted in migrants compared with the host popula-
tion'*?, rates in children of migrants are similar or elevated com-
pared with the majority population'**'**, Risk of psychosis also
remains elevated in children of migrants, and may persevere into
the grandchildren generation'*, Post-migratory experiences in-
clude exposure to discrimination and structural racism™®*° and
high levels of social isolation and exclusion"*>*****!_ It has been
theorized that such experiences lead to psychosocial disempow-
erment"*>'*, and there is recent evidence that this pathway may
explain inequities in psychosis risk experienced by both migrants
and ethnoracial minoritized groups'**. Most people also migrate
with the expectation of finding better opportunities in the host coun-
try"*>'%, which may potentially affect mental health if they are not
met'*’. Migrants also face barriers to high-quality, timely and cul-
turally appropriate psychiatric care*****, affecting recovery from
and long-term consequences of experiencing mental disorder.

Ethnoracial discrimination

Ethnoracial disparities across various mental disorders have
been documented for decades, independent of migrant status,
especially in HICs'"’. The patterns of disparities across racial and
ethnic categories are complex, with levels of psychological dis-
tress and symptoms of common mental disorders higher in mi-
noritized groups than White groups'”!, but lower prevalence/
incidence of diagnosed depression, anxiety, or substance use dis-
orders in many ethnoracially minoritized groups'*>'>*, In contrast,
there is more consistent evidence of increased rates of psychotic
symptoms and disorders in ethnoracial minoritized groups, par-
ticularly amongst groups perceived as more socioculturally distant
from the racial or ethnic majority population in HICs'**'*?, For
those with diagnosed mental disorders, there is strong evidence
that many ethnoracial minoritized groups - and particularly peo-
ple of Black ethnicities - experience more negative pathways into
care and psychiatric treatment'****®, resulting in higher levels of
morbidity™’.

Many of these ethnoracial differences in the incidence, course
and treatment of mental disorders have been linked with increased
exposure to racial discrimination and structural racism among mi-
noritized groups'**. Socioenvironmental risk factors are thought to
be driven by structural racism - i.e., by interconnected, racially in-
equitable systems (e.g., housing, education, employment, health
care, the legal system) that reinforce each other'® to stigmatize,
discriminate and disempower marginalized people'*.

Racial discrimination involves major events such as experi-
encing interpersonal racism, exclusion from labour markets, and
police harassment'**'®, These experiences extend to racial micro-
aggressions, which are more subtle everyday expressions of dis-
crimination through being slighted, made to feel inferior, stereo-
typed, and/or invalidated due to race or ethnicity'®"'*%. Racial dis-
crimination has been prospectively associated with poorer mental
health and distress'®}, common mental disorders'®*'®, psychotic
disorders'®, and risk for conversion to psychosis among those at
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high risk'®”. Racial discrimination is also identified as a reason

why, even among non-poor upwardly mobile Black Americans,
the risk of negative health outcomes is higher than for their poor
White American counterpartslss.

Structural racism can also increase exposure to other risk fac-
tors for mental disorders at the individual level. For example, re-
cent research from the Adolescent Brain Cognitive Development
(ABCD) study in the US'® found that Black children were more
likely to be exposed to traumatic events, family conflict and ma-
terial hardship compared with White children. Black children
also had lower brain volumes in key areas associated with men-
tal health problems, including the amygdala, the hippocampus
and prefrontal cortex. These race-related disparities were attenu-
ated after adjustment for exposure to childhood adversities. Data
from the same study indicated that Black and Hispanic children
are more likely to report psychotic-like experiences than White
children, and that this is partially accounted for by experiences
of racial discrimination'”. This supports further research from
Europe and Brazil showing that elevated rates of psychotic disor-
ders in several ethnoracially minoritized groups are attenuated to
the null after accounting for experiences of structural inequalities
(socioeconomic disadvantage, poor education, childhood adver-
sity) and psychosocial disempowerment (discrimination, social
exclusion)'*, Further research is now required to identify the bio-
psychosocial pathways through which stressors associated with
experiences of minoritization and discrimination shape mental

health outcomes'™.

Inequalities experienced by the LGBTQ+ community

Interest in the social determinants of health and mental health
in LGBTQ+ people has surged in recent years. Acceptance and
social inclusion of these people have improved consistently over
recent decades, rising steadily from the late 1970s to the early
2010s'”, and show signs of increasing further during the current
decade'™. Nonetheless, LGBTQ+ people continue to be exposed
to acts of marginalization and moral panic551'174’176, which can
have harmful effects on mental health®'""'™, Marginalization
occurs through discrimination, stigma, anti-queer and anti-trans
policies, bullying/harassment, and other violence occurring at
both micro-levels (e.g., microaggressions) and macro-levels (e.g.,
denial of human rights and health service access)'””'"* %, placing
these people at greater risk of social exclusion and loneliness'®?.
Minority stress following exposure to these experiences is thought
to be a key process in determining mental health outcomes a-
mongst LGBTQ+ people'®* ',

There is substantial evidence to suggest that experiences of prej-
udice, stigma, discrimination, violence, and assumptions of cis-
heteronormativity (i.e., the implicit and explicit assumption and
building of society which views everyone as cisgender and het-
erosexual) hold substantial associations with poor mental health
and well-being in LGBTQ+ people across the lifespan'™'#19! pa-
rental and peer support, the formation of romantic relationships,
and navigating the coming-out process, appear to affect some of
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the initial mental health outcomes in LGBTQ+ youth'**'%, For
those who are supported in these processes, there is evidence of
higher self-esteem and lower depressive symptomatology, com-
pared with people who do not receive such support'**'%, Simi-
larly, in recent research, navigating homophobia, biphobia and
transphobia, aswell as feeling unable to talk about their experiences
and navigating cis-heteronormativity, all increase the risk of poor
mental health, specifically depression, anxiety and suicidality
19219519 There is some evidence that mental health outcomes are
worse for LGBTQ+ people who experience poverty, or who are from
ethnoracial minoritized backgrounds, highlighting the intersec-
tional ways in which social inequalities affect mental health'®’.

Sex-based inequalities

The incidence and prevalence of many psychiatric disorders dif-
fer by biological sex. For example, depression and anxiety are ap-
proximately twice as common in women than men'"’, a pattern
that seems reversed in non-affective psychotic disorders (although
this is most pronounced for first onset in early adulthood)'*. Bi-
polar disorder occurs with more uniformity'®®. The lifetime prev-
alence of externalizing and substance use disorders is higher in
males'”’, who are also more likely to die by suicide throughout the
world regions'®. The extent to which these differences are biologi-
cally and/or socially determined remains unclear for some condi-
tions, as discussed below.

Several potential drivers for sex differences in the incidence/
prevalence of common mental disorders have been proposed, in-
cluding ascertainment biases, family environment, social norms,
social support, hormones and neurotransmitters*”’. Although
available research is limited, there is some evidence challeng-
ing the notion that these differences are solely biologically deter-
mined?”. First, the magnitude of sex differences in common
mental disorders varies substantially between countries®®!, which
would not be predicted on the basis of biological determinism
alone. Second, there is accumulating evidence for the causal role
of certain gendered social risk factors®®. For example, the contexts
in which children grow up and are socialized, alongside differ-
ences in social and cultural norms and behaviours, are important
considerations when trying to understand sex differences in men-
tal health and disorder. Some risk factors are strongly gendered
(i.e., intimate partner violence is more commonly experienced by
women), and preventive efforts to tackle their causes are required
in education, law and wider societyZ°3.

Other conditions, including eating disorders and autism spec-
trum disorder, have traditionally exhibited more dramatic sex dif-
ferences in their occurrence, with systematic review evidence that
the prevalence of eating disorders is up to four times greater in bio-
logical females than males®®™ aratio reversed for autism spectrum
disorder®®”. Recent research on this latter condition has investi-
gated the extent to which these sex differences arise from biases in
case ascertainment and detection’”?"", Some evidence suggests
that part of the gap could be due to the validity of diagnostic crite-
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ria and instruments used to diagnose the disorder, which prioritize
symptoms labelled as male-typic (e.g., overt restricted interests)
over symptoms labelled as female-typic (e.g., internalizing prob-
lems and emotional difficdties)zm’zog. Likewise, some authors have
questioned whether eating disorders are likely to be underdiag-
nosed in biological males*”, partly as a result of gendered social
determinants including stigmatization, trauma and perceptions of
masculinity.

An important consideration in understanding how inequalities
contribute to sex and gender differences in mental health is that
most societies are structured in ways that generally privilege cis-
men over all other genders, with even legal equality being achieved
only in a few countries worldwide?”. Nonetheless, the relation-
ship between gender equality and gendered differences in mental
health problems is complex. For example, wider gender gaps in
depression have been observed in countries with higher levels of
gender equality amongst both adults and adolescents®*"*'°, Vari-
ous theories have been proposed to explain this evidence. For ex-
ample, women may experience a mismatch between expectations
of equality and reality*"!, and/or face the burden of multiple roles
as their involvement in the labour market increases in ways that
are not matched by compensatory increases in men'’s involvement
in domestic, childrearing and other domains®'? Indeed, in coun-
tries with a dual-earner model, where employment, wage earning,
and domestic and childcare tasks are shared more equitably be-
tween men and women, gender inequality in mental health risks
appears to be smaller®™.

Loneliness and social isolation

214,215 43,215

Interest in loneliness and social isolation as social
determinants of mental health and disorder has burgeoned in the
last decade. The distinction between these conditions is important,
and hasimplications for causal pathways, which have notyetbeen
well described, as well as for targeted intervention.

While social isolation is an objective measure of the number
of social connections, quantified in terms of social network size
and number of meaningful ties*'®, loneliness describes the sub-
jective and distressing mismatch between a person’s desired and
perceived quantity and/or quality of social relationships"”. It is
therefore possible to have a large number of social contacts but
still experience feelings of loneliness, or vice versa. Transient
experiences of social isolation or loneliness are common after
moving house, migration or bereavement, serving as a prompt to
form friendships, such that loneliness could be viewed as an evo-
lutionary advantage in this context*'®. However, where chronic
loneliness sets in, as indicated by consistent problems with fos-
tering meaningful relationships®", this is more likely to adversely
impact mental health. Estimates of the prevalence of loneliness
internationally range from 9 to 14% in adolescents, falling to 3-10%
in middle age, and rising again to 5-21% in older adults**’. Preva-
lence estimates for social isolation (around 25%) tend to relate to

older adults, and derive from low-quality evidence?'.
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The majority of studies investigating longitudinal associations be-
tween loneliness or social isolation and mental health have fo-
cused on depression, reporting a longitudinal (and bi-directional
222’224) association of loneliness with depression onset?™, sever-
ity”*® and recovery**®. Such research estimates that 11-18% of cases
could potentially be prevented if loneliness were eliminated, pre-
dicated on causality. There is also evidence that loneliness is longi-
tudinally (and bi-directionally**") associated with anxiety*', as well
as with suicide attempt®*®, Both social isolation and loneliness are
also associated with suicide among men??. In children, whose men-
tal health and well-being were a particular concern in periods of
social restriction during the COVID-19 pandemic, both loneliness
and social isolation are also associated with depression onset®.
A mediation analysis has found support for a pathway from social
isolation to loneliness and subsequent depression and anxiety
symptoms®*, though again bi-directionality was observed. De-
pression itself may also be a mediator of the association between
loneliness and suicide attempt®?%.

For other mental health outcomes, longitudinal evidence is just
emerging. Cross-sectional research has found associations be-
tween loneliness and dementia, paranoia and psychotic symp-
toms™', but these tell us little about causal pathways. Recent longi-
tudinal evidence is often based on selected and/or small samples,
though providing some evidence that loneliness in young adults
islongitudinally associated with psychotic-like symptoms (but not
vice versa)™?. For dementia, a systematic review of mostly longi-
tudinal studies reported stronger associations with measures of
social engagement and isolation than of loneliness®.

Such is the interest in addressing loneliness to prevent and re-
duce the severity of mental health problems®* that the UK govern-
ment has issued an international review of evidence gaps with a
call for researchers to address them®*, Particular priorities in rela-
tion to mental health are understanding mechanisms, investigat-
ing the impact of loneliness and social isolation in marginalized
groups, and addressing the lack of rigorous trials of psychological
and social interventions to address these key risk factors. Addi-
tional gaps related to this field are estimates of the prevalence and
correlates of social isolation in groups other than older adults.

Social determinants in the wider social environment

Neighbourhood socioeconomic disadvantage and
inequality

Some of the earliest studies in psychiatric epidemiology investi-
gated whether neighbourhood social determinants were associat-
ed with the incidence and prevalence of mental disorders®®. Early
cross-sectional studies in high-income settings identified particu-
larly high incidence rates of some severe mental disorders - espe-
cially schizophrenia and non-affective psychotic disorders more
generally”**" - in more urban and socioeconomically disadvan-
taged neighbourhoods®>**. As with individual socioeconomic
status (see above), these studies generated considerable debate
about the relative contributions of social selection (i.e., downward
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drift of vulnerable individuals into socially disadvantaged envi-
ronments) and social causation. This debate continues to date.
While there is now consistent evidence that people who are born
and raised in more urban and socially disadvantaged neighbour-
hoods in HICs are at greater risk of non-affective psychotic disor-
ders®®2*! even after adjustment for individual-level measures of
socioeconomic status™®2*, other research has suggested that this
may be due to intergenerational selection®”®, whereby families
with greater genetic liability to severe mental disorders are more
likely to remain or drift into more disadvantaged neighbourhoods
over time.

In the last decade, epidemiological studies that attempt to le-
verage genetic information to strengthen causal inference from
observational data have been published on this issue, with equiv-
ocal results. For example, a nationwide longitudinal study of pop-
ulation density and neighbourhood deprivation at age 15 and risk
for later schizophrenia (and depression) found that associations
were progressively attenuated to the null in analyses restricted
to first-degree cousins and siblings243, who shared, on average,
12.5% and 50% of genes respectively, implying that such associa-
tions in unrestricted population samples are due to unmeasured
familial confounding. Some additional studies, based on poly-
genic risk scores (PRS) for schizophrenia, have also found that
increased genetic liability predicts living in more densely popu-
lated®**, urban®****® and disordered®* areas in adulthood*** and
adolescence®*>, By contrast, two studies have found no rela-
tionship between PRS for schizophrenia and population density
at birth***#*’, One further study found no evidence that PRS for
schizophrenia predicted deprivation in adolescence**, although
another study has shown such a relationship at birth*"”. Of these
studies, three went on to test whether genetic liability confounded
longitudinal associations of neighbourhood deprivation®***” and
population density**®/urbanicity**® with psychosis risk; all found
that these associations persisted after adjustment for measures of
genetic liability.

Studies of other mental disorders, including depression, anxi-
ety and bipolar disorder, have generally found less consistent gra-
dients with neighbourhood social disadvantage and urban-rural
status?*®?*, Most evidence has been cross-sectional, remains
equivocal and is largely based in high-income settings*****°. Lon-
gitudinal studies of incidence are sparse, and those that have been
conducted have shown mixed results. Studies based on treated
depression diagnosed in secondary care support an association
with urban birth and upbringing*****, while no such pattern has
been observed in comparable studies of bipolar disorder®™", or in
longitudinal population-based samples of depression and anxi-
ety252'253. For suicide, there is consistent evidence that risk is el-
evated in more disadvantaged, socially fragmented rural rather
than urban communities®®.

Neighbourhood socioeconomic disadvantage is, of course, a
multidimensional construct. Interestingly, a recent systematic re-
view found that one aspect of neighbourhood disadvantage - i.e.,
perceived or objective levels of crime - was associated with several
mental health outcomes, including depression, psychological dis-
tress, anxiety and psychosis®, suggesting that specific aspects of
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that disadvantage may represent putative targets for prevention.
Nonetheless, the causal nature of this effect remains to be clari-
fied, since the effects of crime were diminished after adjustment
for socioeconomic deprivation, and samples where perceived
crime and mental health are measured in the same respondents
may be prone to both same-source bias and reverse causality.

Another important neighbourhood social determinant, related
to absolute socioeconomic deprivation, is socioeconomic inequa-
lity. The aforementioned studies typically estimated associations
between average levels of neighbourhood socioeconomic disad-
vantage and mental health. In contrast, studies concerned with
inequality seek to understand whether the unequal distribution of
resources (typically based on income) within a population, com-
munity or neighbourhood is associated with health. Across HICs,
there is robust correlational evidence that countries with higher
levels of income inequality experience worse population mental
health®®. A recent systematic review on within-country income
inequality also found that two thirds of included studies observed
statistically significant associations, with the majority (55%) sup-
portive of a relationship between higher inequality and worse
mental health (the so-called “income inequality hypothesis”)**.
A further 12% of studies found evidence that higher income in-
equality was associated with better mental health (supportive of
the so-called “mixed neighbourhood hypothesis’, which purports
that the presence of people with higher income levels in a neigh-
bourhood results in universal improvements in living standards,
access to resources and health). Studies supportive of the income
inequality hypothesis were more common for all outcomes stud-
ied, including depression, psychosis and general mental health,
and were conducted in both HICs and LMICs*®: Their findings
persisted after control for absolute levels of socioeconomic dep-
rivation.

Although different theories exist on how higher levels of in-
equality may lead to worse mental health®, one possible expla-
nation is that highly unequal neighbourhoods erode levels of
trust, weaken social ties, and reduce positive reciprocity, leading
to greater exposure to stressogenic environments that negatively
affect mental health. This raises the possibility that neighbourhood
social capital and other related constructs may be important social
determinants of mental health, as reviewed in the next section.

Social capital, fragmentation and ethnic density

Social capital encapsulates the nature and stock of shared so-
cial resources, relationships and networks available for groups to
achieve common goals or outcomes. It encompasses concepts
of trust, reciprocity, norms of behaviour, rules for cooperation,
collective attitudes, shared language, and the size and structure of
informal and formal networks. As such, it is a complex, multidi-
mensional construct, theorized to operate at different levels (i.e.,
individual, school, workplace, neighbourhood, regional, national);
be a property of individuals or groups; and have different concep-
tual dimensions (e.g., structural/cognitive/relational, bonding/
bridging/linking™"). Given such complexities, it would be surpris-
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ing if there was a universal effect of social capital on health. Rather,
particular dimensions of social capital could be either protective
or harmful, dependent on the dimension, level and/or group ex-
posed.

Despite this challenge, a recent umbrella review concluded that
higher levels of social capital were generally associated with better
mental health outcomes®®, based on a set of systematic reviews
that covered psychological distress, depression and anxiety, and
behavioural problems and well-being in children. Two reviews
from that paper found evidence of a stronger effect of cognitive
(shared language, values and codes) than structural (networks,
rules, roles) social capital on common mental disorders®®.

To our knowledge, systematic review evidence on social capi-
tal and suicidal outcomes is missing. Most studies in this space are
ecological®®®?%, with several reporting national*®®, regional®*"?%?
or neighbourhood-level® associations between higher levels of
social capital (particularly trust) and lower suicide rates. Nonethe-
less, effect sizes for suicidal outcomes appear modest, and are of-
ten limited to - or stronger in - various subgroups, including White
men and women®®!, non-Hispanic Black groups%z, men alone®?,
younger groups®® or unmarried people*®, or are sometimes not
found at all**. One of the few longitudinal studies conducted to
date reported that higher structural social capital was associated
with lower suicide rates in South Korea®, but further high-quality
evidence is required.

A recent scoping review of social capital and psychosis found
mixed evidence of an association®®”, with considerable heteroge-
neity in study design, definitions of social capital, assessment in-
struments, setting, control for confounders, and findings. As with
other mental health outcomes, longitudinal evidence is generally
missing. Of nine studies, four reported an overall protective effect
of higher social capital on psychosis risk, two found null results,
and three reported subgroup or nonlinear effects; here, protec-
tive effects were restricted to women®®, those with a family history
of psychosis®®, or people living in areas with either the lowest or
highest levels of social capital*®’, especially among ethnoracially
minoritized groups.

These subgroup and curvilinear effects may provide important
opportunities to triangulate evidence about how exposure to con-
textual factors in the social environment generates inequalities in
mental health between different groups. In the example above,
from the ZA£SOP study of first-episode psychosis in Southeast Lon-
don®”, rates of schizophrenia were higher for people living in low
or high social capital neighbourhoods, compared with moderate
levels. Social capital was estimated in a random sample of resi-
dents via a separate cross-sectional survey. Importantly, response
bias meant that White residents were over-represented in the sur-
vey, biasing estimates of social capital towards those perceived by
this group. In areas with high social capital - as disproportionately
perceived by White respondents - psychosis rates were only sub-
stantially elevated amongst ethnoracial minoritized residents, who
may have been excluded from accessing this social capital. Inter-
estingly, this has recently been replicated in longitudinal research
from Sweden amongst people with a migrant heritage*®, and sim-

ilar findings have been observed in other contexts®®.
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These findings may provide a mechanistic explanation for ob-
servations from a related literature that higher levels of ethnic den-
sity - the degree to which one’s ethnoracial group is represented in
aneighbourhood - are associated with lower levels of psychosis®”.
Such findings also extend to migrants®”". Ethnic density is the-
orized to have a protective effect on mental health via increased
social capital (particularly bonding social capital) amongst people
who share more similar language, norms, codes, customs and cul-
tural backgrounds. These resources may help buffer against social
stressors'***%, Relatedly, higher rates of psychosis are observed
in more socially fragmented neighbourhoods®”, an effect that
appears to persist at school level for young people*”*. A systematic
review”” has demonstrated that evidence for a protective ethnic
density effect is strongest for psychosis*’**"°, and extends to sui-
cide*"*", but is less consistent or strong for anxiety and depres-
sive disorders. Recent systematic review evidence also suggests
that the protective effect of high ethnic density on psychosis risk
is more consistent for Black and Latino populations, with mixed
findings for Asian ones®™.

Ethnic density and social capital may be particularly important
during childhood. For example, one study found evidence that
low ethnic density during childhood was associated with later in-
creased psychosis risk?”®. This may be linked to greater social and
cultural isolation, or increased exposure to other risk factors for
mental health problems, such as bullying”. There is also longitu-
dinal evidence that social capital in childhood buffers the impact
of earlier childhood adversity on adolescent mental health prob-
lems®. Recent cross-sectional data from the National Comorbid-
ity Survey (Adolescent Supplement) in the US also suggest that
both school-level bonding and perceived neighbourhood social
capital are associated with lower risk of mood and anxiety disor-
ders in young people®®.

As with social capital, the relationship between ethnic density
and mental health outcomes may be nonlinear”®. Very high levels
of ethnic density (>80%) are indicative of racial segregation®,
and may be related to poorer mental health for Black Americans
and Asian Americans in the US*®, as well as for some South Asian
groups in the UK**, In this latter country, mental well-being was
found to be poorest for people living in the most segregated com-
munities, an effect larger for Black participants and independent
of ethnic density*®. In highly segregated neighbourhoods, the
buffering effect of high ethnic density may be eroded as exposure to
arange of other risk factors for mental health problems increases,
including social exclusion, deprivation, discrimination, violence
and crime. These social determinants tend to arise as downstream
effects of interpersonal, institutional and structural processes and

policies that govern patterns of residential organization®.

Physical environment

Physical environment encompasses the built environment
(housing quality, density and type; urban design), exposure to
pollution (particularly air and noise pollution), access to green and
blue space, and climate change. We consider physical environ-
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ment as a potential social determinant of mental health because
exposure to protective or harmful physical environments is rarely
randomly distributed within or between populations. Rather, ex-
posure is influenced by many factors already described in this
paper, including socioeconomic position, minoritization, and
structural discrimination in policies, institutions and systems that
govern (in)equitable access to housing, education, employment
and income®. Given the high correlation between physical and
social environmental adversities, teasing out their causal mecha-
nisms remains a challenge, which has led two systematic reviews
conducted in 2007** and 2018** to conclude that there was a lack
of robust research on the role of physical environment in mental
health, with a particular paucity of high-quality longitudinal re-
search.

Nonetheless, some evidence supports an association between
mental health and specific aspects of the physical environment. For
example, longitudinal research suggests that housing regenera-
tion programs are associated with improvements in depression,
anxiety and general mental health outcomes®*®, Housing dis-
advantage is also associated with worse mental health in longi-
tudinal research™, and may lead to increased residential mobility
during childhood, which itself has been longitudinally associated
with more emotional and behavioural problems®”’, depression®”
and psychosis®’ later in life, independent of material disadvan-
tage, education and social adversities. In further longitudinal re-
search, children growing up in poorer built environments experi-
enced more emotional symptoms and conduct problems at age 3
years™?,

Exposure to some air pollutants has been associated with men-
tal health and disorder, including in case-only study designs (i.e.,
self-controlled case series, case-crossover designs) that control for
short-term time invariant confounders®”. A systematic review of
the effects of particulate matter (PMZ'5 orPM, , i.e. finer than 2.5 or
10 microns in diameter) reported consistent evidence that short-
and long-term exposure to PM, . was associated with increased
risk of depression and anxiety, while short-term exposure to PM, |
was associated with suicide risk®”®. The depression association has
since been confirmed in a subsequent revie 9 and may extend
to other air pollutants, including ozone (0,) and nitrogen dioxide
(NOZ). However, limitations remain, including publication bias,
failure to consider multiple pollutants simultaneously, and a pre-
dominantly Global North focus (although with exceptions™®). It
also remains unclear whether observed associations are mediated
by effects of pollution on physical health, particularly on early life
neurodevelopment®****", Systematic review evidence supports a
link between prenatal/perinatal exposure to PM, . and risk of au-
tism spectrum disorder in offspring®®. Findings for other men-
tal health outcomes remain sparse, although there is emerging
evidence of a relationship between nitrogen oxides and psychosis
299,300

Evidence on the association of green and blue space with men-
tal health is predominantly based on heterogeneous measures,
unrepresentative samples, and cross-sectional study designs, re-
sulting in mixed findings*"*, Overall, there are currently insuf-
ficient high-quality data to support this association.
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Interest is growing in the role that climate change may have on
mental health. Various mechanisms may be involved, from in-
creased anxiety or depression arising from existential concerns for
the future, to exposure to social adversities arising as a result of cli-
mate change, including job loss, housing insecurity, displacement,
food insecurity and conflict. While high-quality direct evidence of
an impact of climate change on mental health remains missing,
our review highlights how social adversities that may occur follow-
ing climate change could exacerbate mental health inequalities.

A PREVENTIVE FRAMEWORK FOR POPULATION
MENTAL HEALTH

Preventive approaches are paramount to enable meaningful pro-
gress in reducing the prevalence and impact of social determinants
that negatively affect population mental health. Prevention in psy-
chiatry encompasses the mitigation or removal of risk modifying
factors and the enhancement of protective factors linked to men-
tal disorders®®. Here, the goal is to lower the incidence, prevalence
and recurrence of mental disorders, and the burden placed upon
individuals, their families and wider society*®. Given the huge di-
rect and indirect costs of mental disorders to individuals and to
society®”’, there are strong ethical and economic cases for preven-
tion in psychiatrysos. However, there are also costs to prevention,
some of them paradoxical, which we consider below.

Prevention strategies are best grounded in a thorough under-
standing of the epidemiological characteristics of the relevant con-
dition, and a working - although not necessarily perfect - model
of causation®”’. We recognize that screening, early detection, and
diagnostic testing are essential aspects of an effective prevention
strategy for mental ill health®'°. While other reviews have consid-
ered these clinical tools in great detail®'"*'?, we restrict our review
of such tools to those that explicitly aim to intervene on social de-
terminants of mental ill health.

Frameworks for prevention

The WHO recognizes three levels of prevention: primary, sec-
ondary and tertiary (see Table 1). Whilst the latter two prevention
levels are critical for reducing the burden of mental disorders
through early intervention (secondary prevention) and ongoing
management (tertiary prevention), action regarding social deter-
minants falls mainly within the domain of primary prevention.
Therefore, although we briefly overview evidence from all three
levels in the following section, we devote most of our attention to
primary prevention.

Primary prevention focuses on preventing the onset of mental
disorders. This level of prevention includes universal, selective and
indicated strategies, with interventions classified on the basis of
the risk of individuals or sub-populations to develop a mental dis-
order.

Universal prevention strategies focus on entire populations,
agnostic to risk status. Classic examples include fluoridation of
drinking water to prevent dental caries, or folic acid fortification in
flour to reduce neural tube defects during embryogenesis®'”. In a
mental health context, examples may include teaching school chil-
dren about emotions and mental health, or the introduction of a
universal basic income, which aim to prevent mental disorders in
addition to potentially bringing wider benefits to society. However,
the potential benefits of any population-centred approach need
to be tempered by the fact that modifiable risk factors are usually
distributed unequally. Some people are at high risk, whereas most
have a lower baseline risk of developing a disorder. In other terms,
most of the burden of mental disorder in the population comes not
from the small proportion of people at the highest risk, but rather
from the far larger proportion of people with moderate or slightly
above-average risk. The use of universal preventive interventions,
therefore, has unequal costs and benefits in different individuals.

G. Rose, a British epidemiologist, considered the implications of
this®®. He noted that, when we study disease incidence in a single

Table 1 World Health Organization’s classification of preventive approaches for mental disorders (adapted from Fusar-Poli et al*'?)

Public health framework

US Institute of Medicine

Primary prevention aims at preventing the new onset (incidence) of one
or more mental disorders, or of suicidal ideation.

Universal prevention targets the general public, or a whole population that has not
been identified on the basis of increased risk.

Selective prevention targets individuals or subgroups of the population whose risk
of developing a mental disorder is significantly higher than average, as evidenced
by biological, psychological or social risk factors.

Indicated prevention targets high-risk people who are identified as having minimal
but detectable signs or symptoms foreshadowing mental disorder, or biological
markers indicating predisposition for mental disorders, but who do not meet
diagnostic criteria for disorder at that time.

Secondary prevention aims to lower the prevalence of established cases
of the disorder or illness in the population (prevalence) through early
identification and treatment of diagnosable diseases.

Tertiary prevention includes interventions that reduce disability, enhance
rehabilitation and prevent relapses or recurrences of the illness.
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population, we see determinants - genetic or environmental - of
the position of individuals within the risk distribution. However,
this can leave us blind to huge differences in risk and disease in-
cidence that may exist between populations, even though the in-
dividual determinants may be similar in both. These differences
between populations, summarized by the population mean of a
normally distributed risk factor, can be due to factors that are dis-
tinct from those that determine individual risk within those popu-
lations; individual risk can be understood only within that wider
context. The crux of Rose’s argument is that more cases of a dis-
order may be prevented by focusing on shifting the population
mean (or other measure of central tendency) to make the whole
distribution of the sicker population’s risk profile look more like
the healthier’s one, rather than by targeting the minority at very
high risk in the population (see Figure 1). The “prevention para-
dox” is the potential downside of this strategy; while the preven-
tion may come with some costs for all - even if only a matter of
inconvenience - most individuals will receive little to no benefit
from the intervention, even though the benefits for the population
as awhole may be large®*.

Much of Rose’s work considered physical health, particularly
cardiovascular disease, but he believed that the same principles
would apply to mental disorders. As an example, Polek et al*'®
showed the implications of a normally distributed risk factor (e.g.,
mental distress) for the occurrence of suicidal thoughts and non-
suicidal self-injury in a sample of adolescents and young adults.

Prevalence in the population

-3SD

-2SD -1SD Mean

Proportion of cases in population

+18D

- = = Relative risk of disorder

While those with very high distress values (three standard devia-
tions above the mean) are at highest relative risk, the majority of
these outcomes occur in those at medium risk - one or two stan-
dard deviations above the mean. If the whole population distri-
bution could be shifted to the left, then more occurrences of sui-
cidal thoughts and non-suicidal self-injury would be prevented
than using a strategy focused on the few at highest risk®'>. The full
implications of this approach are yet to be explored throughout
preventive psychiatry, but there is clear evidence that this is likely
to be a fruitful area for important public mental health concerns,
including common mental disorders*'®*!” and suicidality®'**'®,
The implications are increasingly discussed*'**'*, but may only
be fully appreciated when large-scale prevention studies focusing
on common risk factors for multiple outcomes include measures
of mental health routinely.

Although a strong proponent of universal approaches, Rose
acknowledged that an effective prevention strategy should also
encompass selective and indicated approaches®?’. Selective pre-
vention strategies target individuals or sub-populations who have
higher risk than the general population for onset of mental dis-
order. This risk may be assessed using a biopsychosocial model,
through the evaluation of biological, psychological or social risk
factors for mental ill health in individuals or subgroups of the
population. Intervening in this way, particularly if early in devel-
opment, may serve to interrupt some of the pathways that lead
from risk factors to mental disorder. Indicated prevention refers

Relative risk

+2SD +3SD

Risk factor distribution

Figure 1 Hypothetical relationship between a normally distributed risk factor, relative risk of mental disorder and the proportion of cases in the
general population. A risk factor for mental disorder is normally distributed in the population with a hypothetical mean and standard deviation,
SD (bell curve indicated by solid black line). That risk factor is associated with a hypothetical relative risk of mental disorder, indicated by the
dashed black exponential curve. For convenience, we set the relative risk to be 1 (grey dashed horizontal line) at the mean level of exposure to
that risk factor. The hypothetical proportion of cases that arise in the population are indicated by the grey bars. Under these assumptions, most
cases of disorder in the population will occur for those only exposed to moderate levels of the risk factor (from the mean to +2 SD above the
mean). Fewer cases will be generated by the small proportion of the population beyond +3 SD above the mean, even though they are at substan-
tially greater relative risk. Thus, following G. Rose’s argument®®’, more cases of disorder in a population may be prevented by intervening at
lower levels of exposure in the general population than by targeting high-risk groups. This hypothetical argument has been confirmed in psychiatry
(see, for example, Polek et al*'®).
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to interventions designed for high-risk populations who are al-
ready identified as having symptomatology of mental disorder, but
whose symptoms are sub-threshold for diagnosis.

Importantly, different levels of prevention may be additive, such
that an individual may at once be the target of multiple levels of
prevention strategies. This is perhaps demonstrated most clearly
in schools, where so-called “multi-tiered systems of support” offer
a gradated approach to student mental health, whereby all stu-
dents receive universal interventions, and a smaller proportion
are offered selective and/or indicated interventions, depending on
risk status**!. Such approaches can be adapted depending on con-

text?2,

Prioritizing primary prevention

As we argue throughout this paper, social determinants repre-
sent some of the most modifiable intervention targets in a field
where the development of new treatments for established disor-
ders has largely stagnated. In contrast to other areas of medicine
in which preventive approaches have established strong roots, ap-
proaches to prevention in psychiatry are inequitably prioritized,
with the majority of available resources devoted to secondary (and
tertiary) treatment of existing mental disorders (and their con-
sequences), rather than preventing the onset of new disorders®>.
The dearth of action on primary prevention in mental health has
been recast as one of the grand challenges in global mental health®**,
and very likely hinders progress in reducing the incidence, preva-
lence and burden of mental disorders that afflict society".

PREVENTION STRATEGIES THAT ADDRESS SOCIAL
DETERMINANTS: THE EVIDENCE

In this section, we use the preventive framework introduced a-
bove to review evidence for the efficacy of prevention strategies
that target some of the major social determinants of mental health
outlined earlier. We principally focus on primary prevention strat-
egies, including universal, selective and indicated approaches. We
also briefly review important secondary and tertiary prevention strat-
egies that aim to promote recovery in those with established con-
ditions. We focus on prevention strategies where we believe evi-
dence is strongest (summarized in Figure 2), based on systematic
reviews, randomized controlled trials (RCTs) or quasi-experimen-
tal evidence, where available. Additionally, we highlight areas
where the evidence base is weaker, equivocal or absent. We also
draw the readers’ attention to reviews and reports of prevention
strategies that aim to promote mental health and reduce mental
distress and disorder*'***>3’,

We believe that the strategies that are particularly crucial for
effective public mental health promotion and prevention are those
which target social determinants in the early life course, beginning
prenatally and extending into infancy, childhood and adolescence.
There are several reasons to support this: a) 50% of all mental
health conditions begin by age 18'%; b) many of the antecedents
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of mental disorders begin early in life; c) preventing the onset of
these problems earlier provides the best opportunity to interrupt
intergenerational transmission of cyclical relationships between
social determinants and mental health problems; d) the incidence
and prevalence of mental health problems and disorders amongst
children and young people is increasing, making this an impera-
tive matter of social justice.

Universal prevention strategies
Parenting interventions

Parents play a crucial role in the emotional and behavioural de-
velopment of a child. Consequently, many programs have been de-
veloped to enhance positive aspects of the parents’ influence. Pro-
active and positive parenting techniques increase parent-child at-
tachment and build self-esteem and confidence, which reduce be-
havioural problems®***, The most common parenting programs
are group-based, which may be a cost-effective method of reach-
ing their goals, and last 8-12 weeks, with 1-2 hour sessions week-
2032,

Evidence consistently supports the efficacy of these programs
in improving child mental health. For example, a systematic re-
view of 24 intervention trials of short-term group-based parenting
programs for children under 4 years old found that the programs
had beneficial effects on overall child mental health and behav-
iour, as well as on parent-child interaction®?. There is further Sys-
tematic review evidence that two of the most common parenting
interventions - the Triple P program®* and the Incredible Years
program®' - reduce disruptive behaviour in this age group. The
effects of parenting interventions may be more pronounced for ex-
ternalizing than internalizing symptoms®?’, although there is also
strong systematic review evidence from RCTs supporting benefi-
cial effects for the latter**. A remarkable finding from one review
was that the estimated number needed to prevent one case of ado-
lescent anxiety was only 10, a number which is much smaller than
that for many common medical interventions>2. With that in mind,
it is perhaps not surprising that cost-benefit analyses of common
parenting programs demonstrate cost savings>’.

Arecent trial described a short (four 90 min sessions) perinatal
parenting intervention that focused on sharing and understand-
ing parenting roles in a co-parenting model**. The intervention
aimed to reduce parenting stress to improve child outcomes. When
the child was aged 1 year, parents in the intervention arm rated
their offspring as having lower negative emotionality and lower
externalizing symptoms, although these effects did not extend to
age 2 years, 20 months after the program conclusion.

There is also evidence from a review of 48 trials that parenting
interventions lead to benefits for parents as well as children, in-
cluding reductions in parental depression, anxiety, stress, anger
and guilt, and increases in confidence and relationship satisfac-
tion®?®, Perhaps as a consequence, studies of the Triple P parent-
ing program have also shown that participation is associated with
reductions in child abuse and maltreatment®*. From a global
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perspective, it is reassuring to see that parenting programs imple-
mented in HICs have similar positive outcomes in lower-income
settings such as sub-Saharan Africa®*.

Several key questions remain about optimizing parenting in-
terventions, including whether effects persist in the absence of the
intervention over the long term (observed by one** but not other
reviews 2*®), the ideal age to intervene (with evidence of benefi-
cial effects associated with interventions in both childhood®" and
adolescence®?**®), and whether they should be deployed univer-
sally or to selective populations (bigger effect size of parenting in-
terventions have been found for high-risk families®*). Another set
of related early-life interventions - home visits during pregnancy
- have been deployed as more selective prevention strategies, re-
viewed later.

School-based mental health programs

Schools are potentially optimal settings for public health prac-
titioners to provide universal mental health promotion and pre-
vention. Numerous such programs have been designed for school
children, and may be adapted to offer nested selective and indi-
cated interventions.

Many school-based programs focus on mental health literacy,
with the aim of educating youth about mental health, reducing
stigma related to mental disorders, and encouraging help-seeking
behaviour®®’. A recent systematic review of RCTs showed that
these programs increase mental health literacy and reduce stigma,
although there is a lack of evidence on whether these effects per-
sist over the long term**”. Whether they increase help-seeking be-
haviour remains unclear*®,

School-based interventions that focus on reducing disruptive
behaviour have existed for many decades. A 2011 umbrella review
concluded that these programs are effective in reducing external-
izing problems‘%g. The Good Behaviour Game, for example, was
developed in 1969, and is a team-based activity designed to re-
ward children for pro-social behaviour and discourage disruptive
behaviour**’. RCTs have shown that the Good Behaviour Game is
effective in reducing conduct problems in children®*. Although
the primary focus is on behavioural regulation, the program also
supports emotional regulation. A recent Australian trial showed
that the program also decreased internalizing symptoms**'. Re-
markably, one study followed up students at age 21/22 who had
participated in the program in school when aged 6 years, and found
that participants were less likely to report suicidal thoughts and
attempts compared with controls®*2.

There are several school-based programs that specifically fo-
cus on prevention of depression and anxiety. A 2017 systematic
review (updated in 2021) summarized evidence from 90 interven-
tion studies******, The majority of interventions were based on 8-
12 sessions of 45-90 min of cognitive behavioural therapy (CBT),
modified for the classroom®**. The review clearly showed that
these programs were effective in reducing symptoms of depres-
sion and anxiety, though effect sizes were generally small****, Al-
though such programs are often delivered universally, effect sizes
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for depression were larger for trials that targeted higher-risk stu-
dent populations (i.e., selective and indicated approaches)**>**,
Notably, while effect sizes for preventing depression and anxiety
were relatively small, they persisted in long-term follow-up®***,
Furthermore, the authors of the 2017 review point out that even
small effects can have big impacts on prevention from a popula-
tion perspective®**, aligning with Rose's argument. Relevantly,
a 2016 review estimated that universal prevention programs of
depression and anxiety delivered in schools (mostly CBT-based)
prevented 50% of cases of a diagnosable internalizing disorder in
the following 6 to 9 months®®.

Recently, several mindfulness-based programs have been de-
veloped and trialled for school-aged children®*. Mindfulness ap-
proaches encourage people to intensely focus on the present mo-
ment, in order to calm physiological responses and reduce stress.
A 2022 systematic review of 66 RCTs found that mindfulness pro-
grams for children are successful in reducing anxiety/stress (ana-
lyzed as a combined outcome) and depressive symptoms>*, al-
though effect sizes tended to be small and were limited to selective
rather than universal samples. Trials in universal samples found no
evidence of improvements in mental health, despite small improve-
ments in behavioural outcomes, executive function and attention.
Further, there were no positive effects in studies that included fol-
low-up beyond program conclusion®®.

Another group of school-based mental health programs focus
specifically on suicide prevention. These programs tend to take
three forms: a) awareness and education initiatives, which seek
to inform students about suicidal behaviour to reduce stigma and
increase likelihood of help-seeking behaviour; b) gatekeeper train-
ing, which seeks to teach students or teachers to identify signs of
suicidality, and refer students to appropriate services; and c) screen-
ing programs, which seek to identify risk factors for suicide or sui-
cidal thoughts, with the aim of referring people who screen posi-
tive for further assessment and/or treatment**"*, Several reviews
have concluded that these programs are successful in reducing
suicidal thoughts, including 12 months after program completion
347399 The most recent review concluded that similar effects are seen
for suicide attempts, with some evidence that these effects may last
for up to 20 years®*®.,

As with many school-based interventions, suicide prevention
programs are most successful when they are multi-faceted**’. One
excellent example is the Saving and Empowering Young Lives in
Europe (SEYLE) program, a suicide prevention RCT implemented
in 168 schools across 10 countries®”. The intervention included
training teachers and school staff to be gatekeepers, delivering
a mental health and suicide literacy program for students, and
screening for high-risk students. At 12-month follow-up, partici-
pants in intervention schools were 50% less likely to have experi-
enced suicidal thoughts and suicide attempts in the previous two
weeks compared with students from control schools*®.

Several reviews have highlighted that little evidence exists on
cost-effectiveness of school-based programs in prevention of men-
tal health problems**"***, One review on prevention of depression
and anxiety in schools estimated that the number needed to pre-
vent one case per 100 children was 70 students®?®, while the authors
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of the SEYLE trial concluded that the program could prevent one
suicide attempt for every 167 students who participated in the
program®*’. Depending on the resources required for these pro-
grams, these prevented outcomes could represent important cost
savings. Nevertheless, rigorous economic evaluations are needed,
particularly those that take a long-term perspective. An additional
limitation of research on school-based interventions is that few
studies have included functional assessment; a recent commen-
tary argued that measuring function may better reflect the success,
or lack thereof, of programs whose aim is to allow children to flour-
ish®".,

Finally, it should be noted that the overwhelming majority of
studies in this area are from HICs, although available evidence
suggests that schools are also a suitable setting to deliver mental
health promotion interventions in LMICs*?2. On the other hand,
rates of school enrollment vary dramatically between countries,
and it cannot be excluded that school-based programs inadver-
tently exacerbate mental health inequalities for those unable to
access basic education. Moreover, recent concern has been raised
that some aspects of school-based mental health interventions
could increase levels of distress amongst some young people®®.
This requires further investigation so that safety can be fully bal-
anced alongside demonstration of efficacy.

Interventions that address loneliness

The evidence base is weak for preventive interventions that ad-
dress loneliness, in order to prevent onset of mental health prob-
lems, or to reduce severity or improve prognosis of pre-existing
mental disorders. Such interventions might be best situated among
universal approaches, given that the stigma of loneliness dissuades
uptake of targeted interventions, but in reality they may need to
straddle universal, selective and indicated approaches. Built en-
vironment interventions to address loneliness and mental health,
whilst showing promise in terms of acceptability, have no evi-
dence of effectiveness®>. Systematic reviews of trials of interven-
tions addressing loneliness do not include mental health impacts.
Consequently, we need investment in evaluations that encompass
both physical and mental health®*.

Selective prevention strategies
Direct economic interventions

Given the demonstrably strong links between poverty, socio-
economic disadvantage and poor mental health reviewed earlier,
selective interventions that improve people’s socioeconomic posi-
tion could be crucial policy levers to improve population mental
health. Although economic inequality primarily affects the health
of the poorest, it is also linked to worse mental health of the whole
population®®*%, This suggests that interventions that reduce in-
equality by targeting selective or indicated groups could even
have universal mental health benefits. There is already evidence
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that policies driven by progressive welfare economics are associ-
ated with fewer mental health inequalities according to socio-
economic circumstances>****’, A recent systematic review of 136
studies found that increases in individual and household income
improved mental health and well-being, while decreases had the
opposite effect’. These effects were strongest when individuals
were lifted out of poverty.

This evidence has added to debate on whether guaranteed in-
comes or cash transfers have beneficial effects on mental health.
From 1974 to 1979, a guaranteed annual income experiment in
rural Manitoba, Canada, ensured that families met at least 60% of
what Statistics Canada considered the cut-off to be designated as a
low-income family. Evaluations later showed a statistically signifi-
cant reduction in hospitalizations during the program, primarily
related to mental health, and this effect persisted for atleast 6 years
after program completion’®,

Much of the research on the potential benefits of cash transfer
programs have focused on child and adolescent mental health. For
example, a recent systematic review found causal evidence that
adolescent mental health (specifically, internalizing problems)
improved when their families were lifted from poverty*®, and a
review of child benefit programs introduced in Canada since 1945
showed that they had positive effects on child mental health and
behaviour®®.

It should be noted, however, that the success of cash transfer
programs may vary according to economic context, gender, imple-
mentation of program, and local culture®. For example, the afore-
mentioned systematic review on changes in income and mental
health found stronger effects of poverty alleviation programs on
mental health in LMICs*, and other reviews have found simi-
lar positive effects for cash transfer programs in these contexts in
adults®** and children®*®", These effects may be long-lasting. For
example, a cash transfer program in Kenya showed that, 4 years
after program implementation, youth whose families participated
in the program had significantly fewer depressive symptoms>®,
Similar findings may also extend to low-income settings in HICs.
For example, a natural experiment in the US investigated the role
of income supplementation on child mental health following the
opening of a casino on American Indian reserve land***. It demon-
strated that children who were lifted out of poverty had statistically
significant reductions in symptoms of conduct and oppositional
defiant disorders compared with those who remained in poverty,
falling to levels seen amongst children never exposed to poverty in
the same region®®*.

Some cash transfer programs include mandatory conditions for
recipients. Oportunidades, one of the first conditional cash trans-
fer programs, was implemented in Mexico, and supplemented
participants’ income by 20-30% on the conditions that children
were enrolled in school, and that family members took part in pre-
ventive medicine programs and attended health-related presen-
tations. For families who enrolled when their child was less than
2 years old, children had few