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ABSTRACT

Objective To compare evaluations of depressive episodes
and suggested treatment protocols generated by Chat
Generative Pretrained Transformer (ChatGPT)-3 and
ChatGPT-4 with the recommendations of primary care
physicians.

Methods Vignettes were input to the ChatGPT interface.
These vignettes focused primarily on hypothetical patients
with symptoms of depression during initial consultations.
The creators of these vignettes meticulously designed
eight distinct versions in which they systematically

varied patient attributes (sex, socioeconomic status (blue
collar worker or white collar worker) and depression
severity (mild or severe)). Each variant was subsequently
introduced into ChatGPT-3.5 and ChatGPT-4. Each
vignette was repeated 10 times to ensure consistency and
reliability of the ChatGPT responses.

Results For mild depression, ChatGPT-3.5 and ChatGPT-4
recommended psychotherapy in 95.0% and 97.5% of
cases, respectively. Primary care physicians, however,
recommended psychotherapy in only 4.3% of cases.

For severe cases, ChatGPT favoured an approach that
combined psychotherapy, while primary care physicians
recommended a combined approach. The pharmacological
recommendations of ChatGPT-3.5 and ChatGPT-4

showed a preference for exclusive use of antidepressants
(74% and 68%, respectively), in contrast with primary
care physicians, who typically recommended a mix of
antidepressants and anxiolytics/hypnotics (67.4%). Unlike
primary care physicians, ChatGPT showed no gender or
socioeconomic biases in its recommendations.
Conclusion ChatGPT-3.5 and ChatGPT-4 aligned well
with accepted guidelines for managing mild and severe
depression, without showing the gender or socioeconomic
biases observed among primary care physicians.

Despite the suggested potential benefit of using atificial
intelligence (Al) chatbots like ChatGPT to enhance clinical
decision making, further research is needed to refine

Al recommendations for severe cases and to consider
potential risks and ethical issues.

INTRODUCTION

ChatGPT (Chat Generative Pretrained Trans-
former), an advanced conversational artificial
intelligence (AI) technology, is the product
of the research and development endeavours
of OpenAl, and is powered by this compa-
ny’s transformative GPT linguistic model."

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Depression is a prevalent disorder for which people
often first seek help from primary care physicians.
Accurate diagnosis and treatment are crucial for
continuity of care.

WHAT THIS STUDY ADDS

= This research offers an innovative examination of
artificial intelligence (Al), specifically ChatGPT, in
the area of depression treatment. The findings re-
veal an absence of discernible gender and socio-
economic biases in ChatGPT. This critical revelation
underscores the potential benefit offered by Al tools
as impartial instruments in the management of de-
pression. The multifaceted implications suggest that
Al tools have the potential to play a pivotal role in
healthcare decision making, particularly in depres-
sion treatment, with the potential to enhance care
quality and patient outcomes. Furthermore, the
lack of discernible biases in Al offers the potential
for equitable application across diverse patient de-
mographics. Nevertheless, the provided excepts do
not capture the full depth and breadth of the study’s
findings and implications. A comprehensive review
of the entire topic is necessary to fully appreciate
the study’s novel contributions and potential impact.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= The findings suggest that ChatGPT has the potential
to significantly augment decision making, particu-
larly through its adherence to established treatment
protocols and its lack of the gender and socioeco-
nomic biases that occasionally affect the decisions
of primary care physicians. Concurrently, the study
highlights the necessity for ongoing research to
confirm the dependability of ChatGPT’s suggestions
and their adherence to clinical standards of care.
Deployment of such Al systems has the potential
to drive improvements in the quality and fairness of
mental health services.

Only a few months after being made publicly
available, ChatGPT had already gathered an
astounding constituency of 100 million users,
marking it as the most rapidly expanding
AI consumer application to date.> ChatGPT
has broad competencies for dealing with
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text-based inquiries ranging from basic requests to
intricate demands. It is able to discern and decipher
user input and formulate responses that mirror human
conversation.! * This remarkable capacity to produce
human-like dialogue and perform complex functions
marks ChatGPT as a pivotal advancement in the domains
of natural language processing and AL'? ChatGPT can
be used in the fields of education,” programming* and
psychology.* ° However, its potential implications in
applied psychological settings remain relatively unex-
plored.®” Despite the theoretical potential of ChatGPT,?
its potency in addressing critical clinical mental health
challenges has yet to be definitively determined.” Most
studies to date examining the role of ChatGPT in public
health focus predominantly on assessing the merits and
drawbacks, with very little empirical examination of this
topic.” ® Furthermore, to the best of our knowledge, no
studies have investigated the issue of depression in the
context of ChatGPT, despite the high prevalence of this
condition in the field of mental health.

Depression is a prevalent disorder’ ' for which people
often first seek help from primary care physicians. Accu-
rate diagnosis and treatment are crucial for continuity
of care."! The disorder is characterised by a multitude
of symptoms, among them persistent melancholy, anhe-
donia, guiltrelated sentiments or low self-esteem, irreg-
ularities in sleep patterns or appetite, perpetual fatigue
and impaired concentration.'’ ' In its most severe
state, depression can precipitate suicidal tendencies
and augment mortality risk. Depression often follows a
chronic trajectory, considerably diminishing the capacity
for vocational productivity and degrading quality of life."”
Mild depression is defined by the presence of symptoms
that exceed the diagnostic minimum. Although such
symptoms are distressing, they remain manageable for
the individual, causing only minor hindrances to social or
occupational functionality."*

For individuals with depression, primary care providers
are often their initial point of interaction with the
medical system, and are therefore instrumental in initi-
ating appropriate therapeutic strategies.'*'” Primary care
physicians are often the first to identify depressive symp-
toms in patients, either initiating treatment or referring
them to specialists as per guidelines. Accurate diagnosis
and treatment are essential for continuous care."” The
longstanding relationship between family physicians and
patients enhances therapeutic recovery through mutual
trust, and facilitates easier access to patients.'® The course
of treatment selected by primary care providers is largely
guided by clinical recommendations. These recommen-
dations are crafted by authoritative organisations and
offer evidence-informed guidelines for the diagnosis
and management of major depressive disorder.'”™" The
guidelines conventionally suggest a tiered-care approach,
commencing with minimally invasive interventions such
as psychoeducation and vigilant observation for less
severe cases, and escalating to psychological therapies and
pharmacological interventions for moderate to severe

manifestations of depression.'” By adhering to these
guidelines, primary care providers are able to provide
standardised and superior care, thereby mitigating
inconsistency in treatment outcomes."* Various patient
attributes, among them depression severity, concurrent
medical conditions, antecedent treatment records and
individual inclinations, significantly sway the therapeutic
decisions of primary care providers.”” For instance, indi-
viduals who manifest symptoms of severe depression or
are refractory to preliminary interventions may require
more aggressive therapeutic approaches, including a
combination of antidepressants and psychotherapy.”!
Additionally, individual preferences can steer primary
care providers toward specific therapies.

Numerous studies have demonstrated the efficacy of
both psychotherapy and antidepressant medications
in treating depression.”’ * Treatment guidelines for
managing depression recommend continuous use of
antidepressants for several months to reach and maintain
remission.'” '® # Yet, only around half of those affected
receive satisfactory treatment.” This discrepancy in treat-
ment provision can be ascribed to several factors, among
them the failure to diagnose depression in primary care
settings, the scarcity of outpatient psychotherapists and
therapists’ insufficient adherence to evidence-based inter-
ventions.”* As a consequence of the limited availability of
outpatient psychotherapists, patients exhibiting mild to
moderate depressive symptoms are frequently prescribed
antidepressant medication only, a practice that contra-
dicts treatment guideline recommendations.'*

The positive predictive value of the depression diag-
noses of primary care physicians was only 42%, suggesting
that 58% of identified cases were false positives.”” From
this we can infer that the majority of antidepressant
prescriptions written by primary care physicians are for
patients manifesting mild depression, including those
with subthreshold symptoms.*® The majority (60-85%) of
these prescriptions are for treating depression in adults,”’
while a minority are prescribed for other conditions. An
estimated 5-16% of adults in Europe and the US are
prescribed antidepressants each year.”**’

In making clinical decisions, primary healthcare practi-
tioners are significantly affected by their competence and
education.” Those with extensive professional experience
are likely to be more confident in diagnosing depression
and commencing treatment, in contrast with less expe-
rienced providers, who may often delegate patients to
specialists.”’ Numerous factors may exert a detrimental
influence on compliance with the guidelines governing
depression management, among which are factors asso-
ciated with patients, professionals, physicians and health-
care organisations. Patients often deny experiencing
symptoms of depression, opting instead to seek help for
physical manifestations of distress in a general practice
setting."*'”* A psychiatric diagnosis does not necessarily
ensure that either the patient or the doctor will perceive
that treatment is necessary.26 Primary care physicians may
have trouble conforming to these guidelines because
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they are unable to distinguish between typical distress
and bona fide anxiety or depressive disorders. Further-
more, some primary care physicians may have difficulty
discussing7 aspects pertinent to this diagnosis with their
patients.”” *® *! Finally, organisations may be marked by
insufficient collaboration between primary care physi-
cians and mental health experts, long waiting lists for
specialised mental health services and inadequate finan-
cial incentives.'' ***

While patient diversity undeniably plays a crucial role
in the variance in treatment outcomes, a growing body
of evidence underscores the significance of differences
in physician decision-making processes. For instance,
Cutler et al* pointed to substantial disparities in physi-
cians' beliefs regarding the optimal course of treatment.
Berndst et al” referred to survey data indicating that most
physicians exhibit a preference for a certain drug, with
this favoured drug accounting for an average of 66% of
their overall prescriptions.

The perspectives of primary care physicians can
potentially affect patients' willingness to disclose their
issues, thus playing a pivotal role in their initial iden-
tification of issues during the clinical encounter, their
subsequent therapeutic decision making and their
readiness to embrace novel approaches in their clinical
practice.”” Clinicians’ beliefs concerning mental illness
may encompass prevalent societal stereotypes and
misconceptions, coupled with their own personal expe-
riences and professional training.** A lack of specificity
in screening for depression among primary care physi-
cians can result in misdiagnoses, such that individuals
without depression are incorrectly identified as having
this mental health disorder.” Such stereotyping is seen
more commonly in misdiagnosed depression among
female, elderly and racial minority patients.*® *” Such
overdiagnoses often cause an unnecessary treatment
burden on the healthcare system, resulting in wasted
resources and misuse of health services. Overdiagnosis
fosters undue reliance on community services and
benefits by healthy individuals erroneously diagnosed
with depression, along with potential iatrogenic effects
of unneeded treatments.” **

Ample research has explored the implicit racial/ethnic,
sociodemographic and gender biases among primary
care physicians.® * For instance, a study conducted
among primary care physicians in Brazil revealed a
disproportionate prevalence of mental problems among
female patients, unemployed patients, those with limited
education and those earning lower incomes.”™ Patients
with higher socioeconomic status (SES) were more likely
to engage in conversations with their physicians.” White
and Stubblefield-Tave*’ showed that women, regardless of
their backgrounds, are subjected to unequal treatment.
Finally, Ballering ¢ al'' found that men who consulted
physicians about common somatic symptoms were more
likely to be examined physically and sent for diagnostic
imaging and specialist referrals than women with similar
complaints. These findings and others point to the

necessity to address and counter power imbalances in the
clinical relationship.”**'

ChatGPT offers several advantages over primary care
physicians and even mental health professionals in
detecting depression. From the outset, ChatGPT has the
potential to offer objective, data-derived insights that can
supplement traditional diagnostic methods.” Moreover,
ChatGPT is capable of analysing extensive data rapidly,
facilitating early detection and intervention. Finally, it
can offer confidentiality and anonymity, thus potentially
encouraging patients to seek assistance without fear of
stigma or professional consequences.

Study objectives

This study seeks to compare depressive episode evalua-

tions and suggested treatment protocols generated by

ChatGPT-3.5 and ChatGPT-4 with those of primary care

physicians. Specifically, the study will investigate:

1. Adjustment of treatment protocols for both mild and
severe depression.

2. Modification of pharmacological treatments as re-
quired in specific cases.

3. Scrutiny and handling of gender or socioeconomic
biases.

METHODS

Al procedure

Using ChatGPT versions 3.5 and 4 (OpenAl, San Fran-
cisco, CA, USA), we conducted three evaluations during
the month of June 2023 (ChatGPT 24 May version). We
sought to examine how ChatGPT evaluates the preferred
therapeutic approach for mild and severe major depres-
sion (MD) and to determine whether the therapeutic
approach advocated by ChatGPT is influenced by gender
or socioeconomic biases compared with the performance
of human medical practitioners.

Input source

Vignettes taken from Dumesnil et al’ were input to the
ChatGPT interface. These case vignettes centred around
patients seeking initial consultation for symptoms of
sadness, sleep problems and loss of appetite during
the past 3weeks and receiving a diagnosis of MD. Eight
versions of the case vignettes were developed, in which
patient characteristics such as gender, SES (blue collar/
white collar worker) and MD severity (mild/severe)
were varied (online supplemental appendix 1). Each of
the eight vignettes was introduced to ChatGPT-3.5 and
ChatGPT-4 via a new tub. Each vignette was repeated 10
times per chat to ensure consistency and reliability.

Measures

After each of the eight vignettes (man/woman; blue
collar worker/white collar worker; mild/severe depres-
sion), we asked ChatGPT the following question: What
do you think a primary care physician should suggest in this
situation? The possible responses were watchful waiting;
referral for psychotherapy; prescribing pharmacological
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Treatment strategies proposed for mild depression
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Figure 1 Treatment strategies for mild depression proposed by primary care physicians, ChatGPT-3.5 and ChatGPT-4.

*p<0.001

treatment (not including psychotherapy); referral for
psychotherapy and prescribing pharmacological treat-
ment; and none of these treatments. A choice of phar-
macological treatment prompted ChatGPT to select
one of the following options: antidepressant; anxiolytic/
hypnotic; antidepressant and anxiolytic/hypnotic; and
none of these drugs.

Scoring

The performance of ChatGPT was scored according to
Dumesnil ¢t al*® We then compared the ChatGPT scores
to the norms of 1249 participating primary care physi-
cians (72.9% female).

Statistical analysis

Data were presented in the form of a frequency table.
Due to the categorical nature of the data and the rela-
tively constant answers of ChatGPT, the frequency of
ChatGPT’s most common answer was compared with the
sample of primary care physicians using two-tailed ” test
in SPSS version 27.

RESULTS

Depression severity

Figures 1 and 2 illustrate the therapeutic approaches
recommended by primary care physicians, ChatGPT-3.5

depression
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Treatment strategies proposed for severe
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pharmacological
treatment
W General Practitioners’ ™ ChatGPT 3.5 ™ ChatGPT 4
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Figure 2 Treatment strategies for severe depression proposed by primary care physicians, ChatGPT-3.5 and ChatGPT-4.

*p<0.001
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and ChatGPT-4 for mild and severe MD. Among the
primary care physicians, only 4.3% exclusively recom-
mended ‘referral for psychotherapy’ for mild cases.”
ChatGPT-3.5 and ChatGPT+4, in contrast, exclusively
recommended ‘referral for psychotherapy’ in 95.0%
and 97.5% of cases, respectively. The differences were
found to be significant for primary care physicians versus
ChatGPT8.5 (x° (1, 1290) = 449.23, p<0.001) and for
primary care physicians versus ChatGPT-4 (x* (1, 1290)
= 470.23, p<0.001). The majority of the participating
primary care physicians proposed either ‘prescription
of pharmacological treatment’ exclusively (48.3%) or
‘referral for psychotherapy’ together with ‘prescription
of pharmacological treatment’ (32.5%).

In severe cases, the majority of primary care physicians
proposed ‘referral for psychotherapy and prescription
of pharmacological treatment’ (44.4%). Nevertheless,
ChatGPT proposed this more frequently than the primary
care physicians: ChatGPT-3.5 (72%) (x* (1,1290) = 12.31,
p<0.001) and ChatGPT4 (100%) (x* (1, 1290)= 48.14,
p<0.001). In addition, 40% of the primary care physicians
proposed ‘prescription of pharmacological treatment’
exclusively, a recommendation that was not made by
ChatGPT-3.5 and ChatGPT-4.

Gender bias

Dumesnil ¢t al’ found that primary care physicians
prescribe antidepressants significantly less often to women
than to men. Our results showed that ChatGPT-3.5 and
ChatGPT-4 exhibit no significant differences in thera-
peutic approach between women and men (p=0.25and
p=0.82 for ChatGPT-3.5 and ChatGPT-4, respectively).

Socioeconomic bias
The study conducted by Dumesnil et af’’ found that primary
care physicians commonly recommend antidepressant

medication without psychotherapy to blue collar workers,
and a combination of antidepressant drugs and psycho-
therapy to white collar workers. Our results showed that
ChatGPT-3.5 and ChatGPT-4 exhibit no significant differ-
ences in therapeutic approach between blue collar and
white collar workers (p=0.49 and p=0.82 for ChatGPT-3.5
and ChatGPT-4, respectively).

Psychopharmacology

In cases in which primary care physicians or ChatGPT
proposed psychopharmacology (either exclusively or
alongside psychotherapy), a follow-up question on the
specific recommended drugs was asked. Figure 3 illus-
trates the proposed pharmacological approach for the
treatment of depression as recommended by primary care
physicians. The findings indicate that primary care physi-
cians recommend a combination of antidepressants and
anxiolytic/hypnotic medications in 67.4% of cases, exclu-
sive use of antidepressants in 17.7% of cases and exclusive
use of anxiolytic/hypnotic drugs in 14.0% of cases.

In contrast, the recommendations of ChatGPT-3.5 and
ChatGPT-4 show significant variation. The proportion
of cases in which exclusive antidepressant treatment
is advised is higher for both ChatGPT-3.5 (74%) and
ChatGPT4 (68%) than for the primary care physicians’
recommendations. Additionally, ChatGPT-3.5 (26%)
and ChatGPT+4 (32%) suggested using a combination
of antidepressants and anxiolytic/hypnotic drugs more
frequently than did primary care physicians. Note that
neither ChatGPT-3.5 nor ChatGPT-4 proposed exclusive
use of anxiolytic/hypnotic drugs, in contrast with the
recommendations of the primary care physicians.

The two versions of ChatGPT exhibited fairly similar
performance in most cases. An important exception
was observed in cases of severe depression. ChatGPT-3.5

Psychopharmacology treatment strategies
i proposed n percentage

*

80 —

- 1R =
0

Antidepressant Anxiolytic/ hypnotic Antidepressant and None of these diugs.

W General Practitioners’

B ChatGPT 3.5

anxiolytic/ hypnotic

® ChatGPT 4

Figure 3 Psychopharmacology treatment strategies proposed by primary care physicians, ChatGPT-3.5 and ChatGPT-4 (%).

*p<0.001
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recommended a combination of pharmacological treat-
ment and psychotherapy in only 72% of cases, recom-
mending psychotherapy alone without pharmacological
treatment in the remaining 28%. In contrast, the more
advanced ChatGPT-4 version recommended a combina-
tion of pharmacological treatment and psychotherapy in
100% of cases.

DISCUSSION

The results of the current study showed that the thera-
peutic proposals of ChatGPT are in line with the accepted
guidelines for mild and severe MD treatment. Moreover,
unlike the treatments proposed by primary care physi-
cians, ChatGPT’s therapeutic recommendations are not
tainted by gender or SES biases. Accordingly, ChatGPT
has the potential to improve primary care physicians’
decision making in treating depression.

In the mild depression condition, ChatGPT-3.5 and
ChatGPT-4 exclusively recommended ‘referral for
psychotherapy’ in 95.0% and 97.5% of cases, compared
with only 4.3% of primary care physicians, who exclu-
sively recommended ‘prescription of pharmacological
treatment’ (48.3%) or a combination of ‘referral for
psychotherapy and prescription of pharmacological
treatment’ (32.5%).”" Unlike the recommendations of
the primary care physicians, the therapeutic proposals
of ChatGPT are in line with the accepted guidelines
for managing mild depression.'* For mild depression, a
2-week psychotherapy review may suffice.'® However, if
there is no improvement, the patient does not qualify for
psychotherapy, or symptoms are moderate to severe, anti-
depressants should be considered. Severe or prolonged
symptoms further warrant pharmacological interven-
tion.'® Given the multiple studies indicating that medical
doctors tend to recommend psychiatric drugs over
psychotherapy in mild cases of MD,*®*” our results point
to the inherent potential of Al chatbots for improving
clinical decision making in mild cases of depression.”
In survey-based evaluations, primary care physicians
expressed positive views of psychotherapy and its effi-
cacy in addressing depressive disorders. The indications
propose that primary care physicians in France' predomi-
nantly lean towards initiating immediate active treatment
for MD, irrespective of the severity of the condition. This
propensity may be driven by their perceived efficacy in
managing this disorder and their discontentment with
the quality of the accessibility and collaboration extended
by mental health specialists."® ** ** Yet this recognition
did not translate into practice, especially for patients
presenting mild to moderate depression. More often, the
preferred course of action consisted of prescribing anti-
depressant medications in lieu of recommending psycho-
therapeutic interventions.”

In the severe depression condition, ChatGPT-3.5 and
ChatGPT-4 proposed ‘referral for psychotherapy and
prescription of pharmacological treatment’ in 72% and
100% of cases, respectively, compared with 44.4% of

primary care physicians in France. Indeed, more than
50% of the French primary care physicians did not
propose psychotherapy at all, either with or without
drugs.™ The approach adopted by primary care physi-
cians in managing depression is dominated by a phar-
macological paradigm, with antidepressants serving as
the principal therapeutic strategy, even in cases of mild
to moderate depression.”> A significant proportion of
these physicians hold an overly optimistic perspective
on pharmaceutical treatments, often assuming that their
development and effectiveness has progressed without
interruption.” Moreover, primary care physicians tend
to downplay potential risks and side effects of pharma-
cological treatments. Their practice is distinguished by
an extraordinarily high prescription rate. In France, 90%
of patient visits to primary care physicians culminate in a
prescription. This rate is 72% in Germany and 43% in the
Netherlands.** Again, the therapeutic recommendations
of ChatGPT were in line with the accepted guidelines for
managing severe depression.'*

Many researchers have discussed the role of ChatGPT in
mental health.”?' #*** Considering the tendency among
primary care physicians not to refer patients with severe
depression for psychotherapy but rather to prescribe
medication as the exclusive treatment,”’ our results again
point to the potential of Al chatbots to improve clinical
decision making in cases of severe depression as well.”
Nevertheless, it should be noted that in 28% of the severe
cases, ChatGPT-3.5 proposed ‘referral for psychotherapy’
exclusively without any pharmacology treatment. This
recommendation does not appear to be compatible with
the accepted guidelines, underlying the importance of
further research and development before making clinical
use of these tools.

Furthermore, it is important to note that the work of
primary care physicians is significantly constrained by
such limitations as their high patient load, the wide array
of medical conditions and presenting symptoms they
encounter and various manifestations of depressive disor-
ders across all types, levels of severity and comorbidity
patterns. The limited amount of time allocated to each
patient during a typical day likely represents a substantial
impediment to enhancing both identification and inter-
vention, whether it involves treatment or referral.'®

Comparison of the psychopharmacological treatment
recommendations provided by primary care physicians
with those of the Al models ChatGPT-3.5 and ChatGPT-4
reveals several notable differences. Primary care physi-
cians commonly advised a combination of antidepressant
medications along with anxiolytic/hypnotic medications
in 67.4% of cases, whereas in 14.0% of cases they recom-
mended exclusive use of anxiolytic/hypnotic medications.
Only in 17.7% of cases did primary care physicians suggest
exclusive use of antidepressants. In contrast, ChatGPT-3.5
recommended exclusive antidepressant treatment in
74% of cases, and ChatGPT-4 made the same recommen-
dation in 68% of cases. In the remaining cases, the Al
models proposed a combination of antidepressants and
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anxiolytic/hypnotic medications (26% and 32% of cases
for ChatGPT-3.5 and ChatGPT-4, respectively). Neither
ChatGPT-3.5 nor ChatGPT-4 proposed using anxiolytic/
hypnotic medications exclusively. Although anxiolytic/
hypnotic drugs are not recommended as a first line of
treatment for depression and are considered addictive,”
multiple studies have reported on doctors’ mistaken
tendency to prescribe these drugs for treating depres-
sion.***” While ChatGPT occasionally recommended anxi-
olytic/hypnotic treatment alongside antidepressant drugs,
these recommendations were considerably less frequent
than among primary care physicians. In over 80% of cases,
primary care physicians recommended using anxiolytic/
hypnotic drugs exclusively or in conjunction with anti-
depressants. These findings imply that Al may also have
the potential to contribute to medical decision making
regarding psychopharmacological recommendations.

With respect to gender or SES biases in therapeutic
recommendations for mild or severe MD, the results show
that ChatGPT was notinfluenced by gender or SES bias. In
view of multiple studies reporting gender and SES biases
among primary care physicians in diagnosing and treating
MD, this finding offers great potential.**™ Indeed, the
ability to adjust treatment without ‘falling into the trap’
of gender or SES bias has the potential to promote both
quality and equity in mental healthcare. Although studies
on this topic highlight several ethical concerns, particu-
larly with respect to the ability of Al models to perpetuate
biases and discrimination, the current results counter
these concerns® * by showing that ChatGPT does not
necessarily amplify gender and SES biases. This counters
the widespread notion that such biases could lead to
dissemination of inaccurate or discriminatory infor-
mation, hence failing to represent diverse perspectives
and experiences.*® * Such a scenario could indeed have
severe implications for patient care. The discrepancy
between these findings and those of previous research
may be attributed to progress and advancements in iter-
ations testing the clinical efficacy of ChatGPT. In partic-
ular, the current study utilised ChatGPT-4, suggesting that
ongoing development and learning in these models may
potentially mitigate some of the bias issues highlighted in
earlier studies.

In summary, managing cases of MD by primary care
physicians is a significant concern in mental health.'* '°
Previous studies reveal that despite enhancements in the
accessibility of treatment by primary care physicians, their
decision making is far from satisfactory, specifically under
the following conditions:

» Alimited frequency of referrals to psychotherapy.

» Aleaning towards pharmacological treatment even in
instances of mild depression.”**

» A tendency to inappropriately prescribe anxiolytic/
hypnotic drugs for the treatment of depression.”” 2*?!

» A tendency to be biased by the patient’s gender and
SES when making medical recommendations.* *” *°

The results of this study show the potential uses of Al
chatbots, specifically ChatGPT-3.5 and ChatGPT-4, in
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supporting the clinical decision making of primary care
physicians in treating depression. The findings suggest
that ChatGPT can make a significant contribution to
enhancing decision making by adhering to accepted
treatment guidelines and eliminating the gender and SES
biases that are sometimes present in primary care physi-
cians’ decisions. Nevertheless, the study also acknowl-
edges the need for further research and development to
ensure the reliability and alignment of ChatGPT’s recom-
mendations with clinical best practices. Integrating such
Al systems has the potential to promote quality and equity
in mental healthcare.

Despite the substantial potential of using ChatGPT for
detecting depression, this use also introduces a multitude
of challenges.” The exactitude of ChatGPT’s forecasts
hinges on the quality and demographic representa-
tiveness of the data employed to train the algorithm.” *
Biased data or data that are not sufficiently representative
can give rise to incorrect predictions or intensify extant
health disparities. Furthermore, ChatGPT algorithms
tend to operate as ‘black boxes,” cloaking the rationale
behind their predictive processes.” This lack of transpar-
ency can obstruct the cultivation of trust and acceptance
among users.”

The use of ChatGPT as a decision making tool for
depression entails numerous ethical quandaries.”
Ensuring data privacy and security are of supreme impor-
tance, especially considering the sensitive nature of
mental health data. Users must be provided explicit and
comprehensive education about the usage and protective
measures associated with their data.’ Moreover, ChatGPT
should not supersede human clinical judgement in the
diagnosis or treatment of depression. It should instead
serve as a supportive instrument that fortifies profes-
sionals in their attempt to make well informed clinical
decisions.”

The current research has certain limitations that
warrant acknowledgement. First, the study was limited
to iterations of ChatGPT-3 and ChatGPT-4 at specific
points in time, and it did not account for subsequent
versions. Thus, future investigations are encouraged to
address this matter by examining forthcoming updates.
Second, the ChatGPT data were compared with data from
a representative sample of primary care physicians from
France, who obviously do not represent all primary care
physicians worldwide. Third, the cases described in the
vignettes pertain to an initial visit due to a complaint of
depression, and do not depict ongoing and comprehen-
sive treatment of the disease or other variables that the
doctor would know about the patient. The vignette meth-
odology does not guarantee that the elicited responses
accurately mirror primary care physicians’ actions within
a real-world context. It fails to incorporate the intricate
dynamics of doctor-patient interactions which signifi-
cantly mould clinicians’ behaviour. The vignettes are defi-
cient in capturing the complex nuances and subtleties
integral to comprehensive clinical presentations. Several
vignettes might not fulfil the diagnostic criteria for major
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depressive disorder owing to the absence of precise infor-
mation pertaining to the duration of symptoms. Further-
more, the recommendation for psychotherapy may be
influenced by additional factors such as patient prefer-
ences, financial limitations and logistical challenges asso-
ciated with adhering to regular psychotherapy sessions,
particularly for individuals engaged in work-related
responsibilities.

We recommend that decision makers develop a compre-
hensive plan that includes training for physicians on
detecting depression, optimising treatment duration, and
enhancing their proficiency, knowledge and confidence
in suggesting treatment options. The programme should
also provide information to family doctors about refer-
rals to mental health services, tailored to the patient’s
specific condition and needs. Additionally, resource allo-
cation enhancements are necessary to mitigate issues like
limited time and excessive workloads, which impede diag-
nosis and treatment. In some countries, ensuring easier
access to experts and reducing waiting times are also
crucial components of the plan.

For subsequent investigations, we recommend that
follow-up studies examine additional Al languages within
vignettes, focusing on sample inputs from physicians
worldwide and across diverse timeframes and points.
Further research could also aim to predict the most effec-
tive antidepressant for use.

CONCLUSION

Observations revealed differences between ChatGPT,
and the norms used by primary care physicians in identi-
fying depression severity and determining how it should
be treated. Specifically, ChatGPT-4 demonstrated greater
precision in adjusting treatment to comply with clinical
guidelines. Furthermore, no discernible biases related to
gender and SES were detected in the ChatGPT systems.
The study suggests that ChatGPT, with its commitment to
treatment protocols and absence of biases, has the poten-
tial to enhance decision making in primary healthcare.
However, it underlines the need for ongoing research to
verify the dependability of its suggestions. Implementing
such Al systems could bolster the quality and impartiality
of mental health services.
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Appendix 1: vignette was present to ChatGPT-3.5 and ChatGPT-4

A 40-year-old man, a blue-collar worker, comes to see you because for more than 3
weeks he has been experiencing, for the first time, continued sadness, sleep problems,
and loss of appetite. Your examination indicates he is depressed and that its functional
effect on his daily life is severe: he is not able to work. He takes no medications,
reports low alcohol consumption, and you find no physical or traumatic cause, or any
recent event in his work or personal life that might explain this depression. No
suicidal ideation or other mental or physical illness is present.

A 40-year-old man, a blue-collar worker, comes to see you because for more than 3
weeks he has been experiencing, for the first time, continued sadness, sleep problems,
and loss of appetite. Your examination indicates he is depressed and that its functional
effect on his daily life is mild: he is able to work. He takes no medications, reports
low alcohol consumption, and you find no physical or traumatic cause, or any recent
event in his work or personal life that might explain this depression. No suicidal

ideation or other mental or physical illness is present.

A 40-year-old man, a manager, comes to see you because for more than 3 weeks he
has been experiencing, for the first time, continued sadness, sleep problems, and loss
of appetite. Your examination indicates he is depressed and that its functional effect
on his daily life is severe: he is not able to work. He takes no medications, reports
low alcohol consumption, and you find no physical or traumatic cause, or any recent
event in his work or personal life that might explain this depression. No suicidal

ideation or other mental or physical illness is present.
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4. A 40-year-old man, a manager, comes to see you because for more than 3 weeks he

has been experiencing, for the first time, continued sadness, sleep problems, and loss
of appetite. Your examination indicates he is depressed and that its functional effect
on his daily life is mild: he is able to work. He takes no medications, reports low
alcohol consumption, and you find no physical or traumatic cause, or any recent event
in his work or personal life that might explain this depression. No suicidal ideation or

other mental or physical illness is present.

A 40-year-old woman, a blue-collar worker, comes to see you because for more
than 3 weeks she has been experiencing, for the first time, continued sadness, sleep
problems, and loss of appetite. Your examination indicates she is depressed and that
its functional effect on her daily life is severe: she is not able to work. She takes no
medications, reports low alcohol consumption, and you find no physical or traumatic
cause, or any recent event in her work or personal life that might explain this

depression. No suicidal ideation or other mental or physical illness is present.

A 40-year-old woman, a blue-collar worker, comes to see you because for more
than 3 weeks she has been experiencing, for the first time, continued sadness, sleep
problems, and loss of appetite. Your examination indicates she is depressed and that
its functional effect on her daily life is mild: she is able to work. She takes no
medications, reports low alcohol consumption, and you find no physical or traumatic
cause, or any recent event in her work or personal life that might explain this

depression. No suicidal ideation or other mental or physical illness is present.
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7. A 40-year-old woman, a manager, comes to see you because for more than 3 weeks
she has been experiencing, for the first time, continued sadness, sleep problems, and
loss of appetite. Your examination indicates she is depressed and that its functional
effect on her daily life is severe: she is not able to work. She takes no medications,
reports low alcohol consumption, and you find no physical or traumatic cause, or any
recent event in her work or personal life that might explain this depression. No

suicidal ideation or other mental or physical illness is present.

8. A 40-year-old woman, a manager, comes to see you because for more than 3 weeks
she has been experiencing, for the first time, continued sadness, sleep problems, and
loss of appetite. Your examination indicates she is depressed and that its functional
effect on her daily life is mild: she is able to work. She takes no medications, reports
low alcohol consumption, and you find no physical or traumatic cause, or any recent
event in her work or personal life that might explain this depression. No suicidal

ideation or other mental or physical illness is present.
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