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comes. The electronic databases systematically searched were PubMed/MEDLINE,

1RAs are increasingly recognised for their potential neuropsychiatric effects beyond
glycaemic control and weight loss. Findings suggest modest antidepressant effects,
inconsistent associations with suicidality and potential therapeutic benefit in disor-
ders of reward regulation. These findings are constrained by limited sample diversity,
variability in outcome measures and the consistent underrepresentation of individ-
uals with psychiatric comorbidities, factors that warrant targeted future research.
This review highlights key findings on the neuropsychiatric effects of GLP-1RAs. The
heterogeneity among the studies in terms of dosing, clinical indications and baseline
psychiatric status complicates interpretation, but preliminary evidence suggests mod-
est antidepressant effects and potential therapeutic roles in eating and SUD. Con-
cerns regarding suicidality remain unresolved. In schizophrenia, GLP-1RAs provide
clear metabolic benefits but have not demonstrated consistent effects on psychiatric

symptomatology.
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mellitus (T2DM) and, more recently, obesity management.1 Their ther-
apeutic efficacy derives from multiple mechanisms, including glucose-
dependent insulin secretion, delayed gastric emptying and central
appetite modulation.?® In recent years, the focus on GLP-1RAs has
expanded beyond glycemic and weight control to include increasing
research into their potential effects on central nervous system (CNS)
pathways, including roles in mood regulation, neuroinflammation and
cognitive function.? This evolving understanding has spurred investi-
gations into their neuropsychiatric implications, yet the underlying
mechanisms and clinical relevance remain incompletely defined.

The expression of GLP-1 receptors in brain regions such as the
amygdala, hippocampus and nucleus accumbens—areas critical for
mood, stress and reward processing—provides a biological rationale
for their potential neuropsychiatric effects.* Preclinical models dem-
onstrate that GLP-1 signalling influences hypothalamic-pituitary-
adrenal (HPA) axis activity and dopaminergic neurotransmission, sup-
porting a mechanistic basis for effects on affective and compulsive
behaviours.® These findings have prompted growing investigation into
the potential utility of GLP-1RAs in a range of psychiatric conditions,
including mood, anxiety and substance use disorders (SU D).

Despite these mechanistic insights, clinical evidence on the psy-
chiatric effects of GLP-1RAs remains limited and frequently inconsis-
tent. Some studies suggest antidepressant or anxiolytic effects,” while
others report potential adverse outcomes, including emotional blunt-
ing and suicidality.®2 Moreover, the routine exclusion of individuals
with significant psychiatric comorbidities from GLP-1RA clinical trials
limits the generalisability of findings and perpetuates an evidence gap
for high-risk populations.’

Given the increasing off-label use of GLP-1RAs for weight man-
agement and the high prevalence of psychiatric comorbidities among
individuals with metabolic disease, evaluating their neuropsychiatric
safety and therapeutic potential is essential.® This systematic review
synthesises existing literature on GLP-1RA-associated psychiatric
manifestations, including depression, suicidality, anxiety, eating disor-
ders, SUD and schizophrenia spectrum disorders. We critically evalu-
ate the quality and consistency of available evidence, identify key

methodological limitations and outline priorities for future research.

2 | MATERIALS AND METHODS

2.1 | Search strategy

A comprehensive literature search was conducted to identify studies
evaluating the association between GLP-1RAs and psychiatric out-
comes. The following electronic databases were systematically
searched: PubMed/MEDLINE, Cochrane Central Register of Con-
trolled Trials (CENTRAL), Embase and Web of Science. Searches incor-
porated controlled vocabulary (e.g., Medical Subject Headings and
Emtree) and Boolean operators. Search terms included population-
specific keywords and drug names, such as ‘GLP-1 receptor agonist,
‘exenatide,” ‘semaglutide’ and ‘liraglutide,” in combination with

intervention-related terms like ‘GLP-1RA therapy’ and ‘GLP-1 analogs.’

Comparator terms included ‘non-GLP-1 treatments,” ‘insulin® and
‘metformin,” and outcome-related terms encompassed ‘psychiatric
symptoms,” ‘major depressive disorder,” ‘generalized anxiety disorder’
and other mental health diagnoses. Supplementary searches were con-
ducted by reviewing reference lists of included articles, relevant sys-
tematic reviews and grey literature sources, including conference
abstracts and organisational reports. The Boolean search strategy was
designed to ensure broad coverage of relevant psychiatric outcomes

across databases.

2.2 | Inclusion and exclusion criteria

Study selection was guided by predefined inclusion and exclusion cri-
teria to ensure methodological rigour and relevance. Eligible studies
included randomised controlled trials (RCTs), non-RCTs, controlled
before-and-after studies and observational designs (cross-sectional,
cohort and case-control) that incorporated control or comparator
groups. Meta-analyses that addressed the primary or secondary out-
comes of interest were also included to capture aggregated findings
across studies. Primary outcomes included the prevalence and clinical
characteristics of psychiatric conditions among individuals treated
with GLP-1RAs, compared to those receiving no treatment or alterna-
tive antidiabetic therapies. Studies investigating potential pathophysi-
ological mechanisms linking GLP-1RAs use and psychiatric disorders,
particularly major depressive disorder and generalised anxiety disor-
der (GAD), were also considered. Secondary outcomes included the
impact of new-onset psychiatric illness on clinical prognosis, treat-
ment comparisons and recovery trajectories following GLP-1RAs
exposure. No restrictions were applied based on publication year or
language. Both peer-reviewed and unpublished literature were eligible
for inclusion. Studies were excluded if they were irrelevant to the
research question, those that lacked appropriate psychiatric outcome

measures, or did not provide sufficient data for analysis.

2.3 | Quality assessment

To evaluate the validity and methodological rigour of the studies
included, standardised assessment tools were applied. The Cochrane
Risk of Bias tool was used to assess RCTs, and the ROBINS-I tool was
applied to non-randomised studies. These frameworks enabled a sys-
tematic evaluation of potential biases related to study design, partici-
pant selection, intervention fidelity and outcome reporting. This quality
appraisal process helped ensure that conclusions drawn from the
review were grounded in methodologically sound and high-quality evi-
dence. Results of this assessment can be found in Tables S1 and S2.

24 | Data extraction

Key data were systematically extracted from each study using a stan-

dardised data collection protocol. Extracted variables included study
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design, sample size, participant characteristics, intervention details,
comparators and reported psychiatric outcomes. Where appropriate,
a meta-analysis was performed using a random-effects model to
synthesise quantitative findings. When meta-analysis was precluded
by substantial heterogeneity, a narrative synthesis was undertaken to
qualitatively summarise the findings. Subgroup analyses explored vari-
ation by demographic characteristics, study quality and specific psy-
chiatric outcome categories. Sensitivity analyses were also conducted
to assess the influence of methodological differences on the robust-

ness of the overall findings.

3 | RESULTS

As seen in Figure 1, 38 studies were ultimately included in this review.
A summary of key characteristics of each study can be found in
Table S1.

3.1 | Depression

GLP-1RAs may have modest antidepressant effects. A meta-analysis
combining RCTs and cohort studies (n = 2071) reported a small but
statistically significant reduction in depression rating scale scores
among receiving GLP-1RAs
difference ~ —0.12, p <0.01), with more

observed among individuals with T2DM.'* Proposed mechanisms

individuals (standardized mean

pronounced effects

include central activation of preproglucagon-expressing neurons in
the nucleus tractus solitarius and stimulation of corticotropin-
releasing hormone-producing neurons in the hypothalamus, linking
GLP-1 signalling to modulation of the HPA axis.!?

However, evidence regarding the psychiatric safety profile of
GLP-1RAs remains mixed. A large community-based cohort study
using post-marketing surveillance data identified a significant associa-
tion between GLP-1RA use and increased psychiatric risk, reporting a
195% increased risk of major depressive disorder and a 106%
increased risk of suicidal behaviour among individuals with obesity
treated with liraglutide or semaglutide.'® These findings highlight the
importance of comprehensive psychiatric assessment and monitoring
when initiating GLP-1RA therapy, particularly in populations at
elevated risk.

In contrast, a target trial emulation study utilising US Medicare data
compared older adults with type 2 diabetes who initiated GLP-1RAs
with those who began treatment with either sodium-glucose
cotransporter-2 (SGLT2) inhibitors or dipeptidyl peptidase-4 (DPP-4)
inhibitors. Among 14 665 matched pairs of GLP-1RA and SGLT2 inhibi-
tor users, there was no statistically significant difference in the risk of
incident depression (hazard ratio [HR] 1.07, 95% confidence interval
[Cl]: 0.98-1.18). However, among 13 711 matched pairs comparing
GLP-1RA and DPP-4 inhibitor users, GLP-1RA initiation was associated
with a significantly reduced risk of depression (HR 0.90, 95% Cl: 0.82-
0.98).1* These findings suggest that the psychiatric effects of GLP-
1RAs may differ based on the comparator medication class.

A meta-analysis of 80 randomised clinical trials including 107 860
participants found no significant association between GLP-1RA use
and either serious psychiatric adverse events (log relative risk
[RR] = —0.02; 95% CI: —0.20 to 0.17; p = 0.87) or nonserious events
(log[RR] = —0.03; 95% Cl: —0.21 to 0.16; p = 0.76) compared to pla-
cebo. No significant change in depressive symptoms was observed
(Hedges' g =0.02; 95% Cl: —0.51 to 0.55; p = 0.94).2> Consistent
with these findings, a large post hoc analysis of the STEP 1, 2, 3 and
5 trials reported a statistically significant but clinically negligible
reduction in depressive symptoms among individuals without major
psychiatric illness treated with semaglutide (estimated treatment dif-
ference: —0.56; 95% Cl: —0.75 to —0.37; p < 0.001).2® In contrast,
GLP-1RA use was associated with small but statistically significant
improvements in restrained eating (g = 0.35; 95% Cl: 0.13-0.57;
p = 0.002) and emotional eating (g=0.32; 95% CI: 0.11-0.54;
p = 0.003). Improvements were also observed in quality of life across
mental (g = 0.15), physical (g = 0.20), diabetes-related (g = 0.23) and
weight-related (g = 0.27) domains.?>¢ Interestingly, the improve-
ments in quality of life occurred independent of the degree of weight
loss, possibly suggesting these improvements are from mechanisms

beyond weight reduction alone.*®

3.2 | Suicidality

The association between GLP-1RA therapy and suicidality remains
uncertain and controversial. A large cohort study conducted in
Sweden and Denmark found no statistically significant increase in sui-
cidality associated with GLP-1RA exposure; the upper bound of the
Cl corresponded to an absolute risk of 0.16 events per 1000 person-
years.l” A meta-analysis of four studies reported a non-significant rel-
ative risk of 0.568 (95% Cl: 0.077-4.205). Substantial heterogeneity
was observed across studies (I? = 98%), likely reflecting differences in
study design, populations and outcome ascertainment. The extremely
wide prediction interval (0.001-218.938) further underscores the high
degree of uncertainty and variability in effect estimates. However,
pharmacovigilance data suggest a potential increased risk of suicidal
ideation with semaglutide use in individuals concurrently prescribed
antidepressants or benzodiazepines, with reported odds ratios
(ROR) of 4.45 and 4.07, respectively.'®

3.3 | Eatingdisorders

GLP-1RAs have shown promise in reducing binge eating behaviours.
A systematic review of five studies reported significant improve-
ments in body weight, body mass index, waist circumference and
Binge Eating Scale (BES) scores among individuals treated with GLP-
1RAs, particularly dulaglutide and semaglutide.'? Participants treated
with GLP-1RAs showed a greater reduction in BES scores compared
to controls, with a mean difference of —8.14 points.'? The study also
referenced additional research demonstrating reductions in compul-

sive and emotional eating behaviours. However, most included
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studies focused on individuals diagnosed with binge eating disorder
(BED). Further research is needed to determine whether GLP-1RA
treatment may be effective for individuals with other eating disor-
ders. Preclinical studies suggest that GLP-1 and serotonin co-
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ther investigation into potential applications in anorexia nervosa and

bulimia nervosa.?°
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3.4 | Substance use disorders
Evidence supporting the use of GLP-1RAs in the treatment of SUD is
limited but emerging. In a RCT, exenatide was found to reduce neural
reward responses to alcohol cues but did not lead to a significant overall
reduction in alcohol consumption.?* However, participants in the exena-
tide group experienced a statistically significant reduction in heavy drink-
ing days (23.6%) and total alcohol consumption (1205 g over 30 days)
compared to placebo. The study sample was racially homogenous, con-
sisting of White participants and marked by a high attrition rate (54.3%).
Among individuals with obesity, exenatide treatment was associ-
ated with significant reductions in alcohol consumption. A subsequent
RCT found that dulaglutide reduced alcohol intake by 29% over
12 weeks, corresponding to a mean change of —1.4 drinks per day
compared to —0.1 in the placebo group.?? Evidence for GLP-1RAs in
tobacco use disorder is mixed. One RCT reported increased smoking
abstinence with exenatide, while another found no significant benefit
with dulaglutide.2>?* These preliminary findings underscore the need
for further RCTs across diverse SUD populations.

3.5 | Schizophrenia spectrum and other psychotic
disorders

In individuals living with schizophrenia, GLP-1RAs have primarily been
studied for their metabolic benefits. Preclinical studies suggest that lir-
aglutide may exert cognitive and antipsychotic effects through dopa-
minergic modulation and neurotrophic signalling. However, human
studies remain limited and have yielded inconclusive findings. In a
RCT, 12 weeks of weekly exenatide did not significantly improve cog-
nitive performance in individuals with schizophrenia.?>?¢ Meta-
analyses have found no evidence that GLP-1RAs exacerbate psychotic
symptoms. For example, Bak et al. reported no change in psychopa-
thology severity with exenatide or liraglutide treatment,?” and
Almeida et al. found no association between GLP-1RA exposure
and antipsychotic medication use across multiple study designs.?®
These findings have been further corroborated by more recent stud-
ies. Vu et al. reported no adverse psychiatric events among diabetic
patients prescribed metformin and antipsychotics concurrently taking
semaglutide for weight loss.?? A prospective, non-randomised pilot
study conducted by Campforts et al. found that patients on semaglu-
tide due to antipsychotic-induced weight gain experienced an
improvement in their quality of life and a reduction in their psychiatric
symptoms.® While GLP-1RAs appear to be psychiatrically safe in this

population, definitive evidence of therapeutic benefit remains lacking.

3.6 | Anxiety disorders

Beyond their metabolic effects, GLP-1RAs have been investigated for
their potential impact on anxiety disorders, including GAD. Findings
to date are mixed, with some studies suggesting anxiolytic effects and

others raising concerns about possible adverse outcomes.

A large-scale observational study using data from over 11 million
adults with obesity found that GLP-1RA users had a significantly
increased risk of developing psychiatric conditions compared to non-
users. Specifically, GLP-1RA users demonstrated a 108% increased
risk of anxiety disorders, a 195% higher risk of major depressive disor-
der and a 106% increased risk of suicidal behaviour.® These associa-
tions remained consistent across demographic subgroups and specific
GLP-1RAs, including semaglutide and liraglutide. Similarly, a pharma-
covigilance analysis of the U.S. Food and Drug Administration Adverse
Event Reporting System (FAERS) identified a statistically significant
association between GLP-1RAs and reported psychiatric adverse
events.®? Anxiety, nervousness and insomnia were among the most
frequently reported psychiatric adverse events, with a small increase
in reporting frequency (ROR = 1.04).3!

In contrast, several studies suggest that GLP-1RAs may confer
some protective effects against anxiety. A population-based cohort
study reported a lower risk of anxiety among individuals with T2DM
treated with GLP-1RAs compared to non-users.>2 These findings were
supported by a meta-analysis demonstrating significant reductions in
depression and anxiety scale scores among GLP-1RA users compared
to controls.'* Additionally, a study of semaglutide use in individuals
with T2DM found no increased risk of anxiety or depression and
reported a lower risk of cognitive impairment.>®

These contradictory findings underscore the complex and poten-
tially bidirectional relationship between GLP-1RAs and psychiatric
outcomes. Heterogeneity in study design, patient populations and
specific GLP-1RAs examined likely contributes to these inconsis-
tencies. Further large-scale, prospective studies are needed to eluci-
date the psychiatric risk-benefit profile of GLP-1RAs across diverse
clinical populations.

4 | DISCUSSION

This systematic review underscores a growing body of evidence indi-
cating that GLP-1RAs may exert clinically meaningful effects on neu-
ropsychiatric health. Initially developed for glycaemic control and
more recently approved for obesity management, GLP-1RAs exhibit
CNS activity that intersects with neurobiological pathways involved in
mood regulation, reward processing and cognitive function. These
pleiotropic effects warrant critical evaluation, especially as GLP-1RAs
are increasingly prescribed to diverse clinical populations, many of

whom have co-occurring psychiatric conditions (Table 1).

41 | Mechanistic considerations

GLP-1 is synthesised peripherally by intestinal L-cells and centrally by
preproglucagon (PPG) neurons in the nucleus tractus solitarius.? Cen-
trally acting GLP-1RAs are capable of crossing the blood-brain barrier
and binding to receptors in limbic and hypothalamic regions involved
in appetite regulation, stress response and affective processing.'? Pre-

clinical studies in rodents demonstrate that GLP-1 signalling
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TABLE 1 Summary of the evidence.
Studies
Condition Evidence summary cited
Depression Meta-analytic data suggest a small but statistically significant reduction in depressive symptoms, 11,13-16
with greater effect sizes observed in individuals with type 2 diabetes mellitus. Findings from large
observational cohorts are mixed, with some demonstrating no difference in risk compared to active
comparators, and others reporting increased incidence of major depressive disorder in populations
with obesity. Improvements in quality-of-life metrics have been observed independent of weight
reduction.
Suicidality Large population-based studies and meta-analyses generally do not demonstrate a statistically 17,18
significant increase in suicidal ideation or behaviour. Pharmacovigilance data suggest a potential
increased risk among individuals concurrently prescribed antidepressants or benzodiazepines.
Eating disorders GLP-1RA therapy, particularly dulaglutide and semaglutide, has been associated with significant 19,20
reductions in binge eating behaviours, weight and related anthropometric measures, with data
primarily derived from individuals with binge eating disorder. Evidence for other eating disorders is
limited.
Substance use disorders Randomised controlled trials demonstrate reductions in alcohol consumption and heavy drinking 21-24
days with exenatide and dulaglutide. Data on tobacco use disorder are mixed, with some trials
indicating increased abstinence and others showing no effect.
Schizophrenia spectrum and other  No evidence of exacerbation of psychotic symptoms. Some studies report improvements in quality 25-30
psychotic disorders of life and psychiatric symptom burden in patients with antipsychotic-induced weight gain receiving
semaglutide.
Anxiety disorders Evidence is inconsistent. Large cohort data in obese populations indicate increased risk of anxiety 11,13,31-
disorders, whereas studies in type 2 diabetes mellitus populations and meta-analyses report 33

reduced risk or no significant association.

Abbreviation: GLP-1RA, glucagon-like peptide-1 receptor agonists.

modulates corticotropin-releasing hormone neurons in the paraventri-
cular nucleus of the hypothalamus and dopaminergic neurons in the
ventral tegmental area, implicating GLP-1 in HPA axis regulation and
attenuation of reward salience. These neuroendocrine mechanisms
may underlie observed improvements in binge eating behaviours and
support the potential utility of GLP-1RAs in conditions characterised
by hedonic dysregulation, including substance use and mood disor-
ders. These mechanistic pathways offer plausible explanations for
both therapeutic effects and adverse psychiatric outcomes, such as
anxiety, emotional blunting or dysphoria. However, the extent to
which these central mechanisms directly mediate psychiatric symptom
changes remains unclear. More in-depth investigation is needed to
clarify how GLP-1R activation in specific brain regions contributes to
both beneficial and adverse effects across affective and compulsive
spectrum disorders.

4.2 | Depression and mood disorders

The relationship between GLP-1RAs and depression remains complex
and incompletely understood. Although proposed mechanisms—such
as modulation of the HPA axis and central GLP-1 receptor signalling—
suggest potential antidepressant effects, clinical findings remain
inconsistent. This discrepancy may reflect an incomplete understand-
ing of how GLP-1-mediated neuroendocrine signalling translates into

mood-related outcomes in humans, particularly given evidence of

bidirectional HPA axis effects and variability in individual neurobiolog-
ical vulnerability. A large post-marketing cohort study reported a sub-
stantially increased risk of depression, anxiety and suicidal behaviour
among individuals with obesity treated with liraglutide or semaglutide,
raising important safety concerns.2® In contrast, a target trial emula-
tion using U.S. Medicare data found no increased risk of depression
among GLP-1RA users compared to those initiating SGLT2 inhibitors,
and a modestly reduced risk relative to users of DPP-4 inhibitors.?’
Additionally, a comprehensive meta-analysis of 80 randomised con-
trolled trials involving over 100 000 participants found no significant
increase in psychiatric adverse events or depressive symptoms with
GLP-1RA use and reported improvements in quality of life and emo-
tional regulation.?®

These discrepant findings likely reflect heterogeneity in study
design, comparator drug classes and baseline psychiatric risk across
study populations. Moreover, most RCTs were not designed or pow-
ered to assess psychiatric outcomes and frequently excluded individ-
uals with moderate to severe mood disorders, thereby limiting the
generalisability of findings. It remains unclear whether improvements
in depressive symptoms reflect a direct neuropsychotropic effect of
GLP-1RAs or are secondary to indirect benefits such as improved gly-
caemic control, weight loss and reductions in systemic inflammation.
This distinction is particularly important given the well-established
bidirectional relationship between diabetes and depression, wherein
poor glycaemic control can exacerbate depressive symptoms, and

depression can impair diabetes self-management.
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4.3 | Suicidality and neuropsychiatric risk

Reports of suicidality associated with GLP-1RA use have raised con-
siderable concern, particularly amid widespread off-label prescribing
for weight loss. However, large-scale pharmacoepidemiologic studies
have not demonstrated a statistically significant association to date.
Specifically, a meta-analysis of randomised controlled trials completed
in 2024 did not find an increase in suicides or suicidal behaviour.*
Notably, some data suggest a potential risk signal among individuals
concurrently using antidepressants or benzodiazepines—groups
already at elevated baseline psychiatric risk.*® This observation raises
important questions about potential pharmacodynamic interactions
and underlying neurobiological vulnerability. Understanding whether
suicidality reflects a direct mechanistic effect—such as dysregulated
stress response or limbic modulation—or is a downstream conse-
qguence of rapid weight loss, metabolic shifts or medication interac-
tions remains an important area for future research. The absence of a
robust safety signal should not be interpreted as evidence of safety in
high-risk populations, and clinicians should exercise caution when pre-
scribing GLP-1RAs to individuals with a history of suicidality or severe
mood disorders. Regulatory agencies may need to consider
population-specific monitoring recommendations as the use of GLP-

1RAs continues to expand.

4.4 | Eating disorders and reward dysregulation

GLP-1RAs show promising early evidence for reducing compulsive
eating behaviours, particularly in individuals with BED. These findings
align with preclinical research demonstrating that GLP-1 analogues
reduce the salience of food-related cues and attenuate mesolimbic
dopamine signalling. Notably, reductions in BES scores have been
observed independent of weight loss, suggesting a potential direct
effect on reward-related neural pathways. These therapeutic implica-
tions may extend beyond BED to include individuals with bulimia ner-
vosa, night eating syndrome or addictive-like eating phenotypes, who
may benefit from targeted GLP-1RA therapy. However, caution is
warranted in individuals with anorexia nervosa or restrictive eating
patterns, where further appetite suppression could exacerbate under-

lying psychopathology.

4.5 | Substance use disorders

Preliminary findings suggest that GLP-1RAs may attenuate craving
and reduce substance use in alcohol and nicotine use disorders,
potentially through central GLP-1R-dependent modulation of dopami-
nergic signalling in the nucleus accumbens.?>2%24 Differential effects
observed between individuals with and without obesity suggest a
complex interaction between metabolic status and central reward pro-
cessing. Notably, while one study reported increased smoking absti-
nence rates with exenatide, subsequent trials have failed to replicate

these findings in larger or more diverse populations. Replication in

multisite RCTs with rigorous assessment of craving, substance use
and relapse risk will be essential to determine the clinical utility of
GLP-1RAs in addiction medicine.

4.6 | Schizophrenia spectrum and other psychotic
disorders

In individuals with schizophrenia spectrum disorders, the primary clini-
cal interest in GLP-1RAs has focused on mitigating antipsychotic-
induced metabolic side effects.?¢?7*> Although animal models have
suggested that GLP-1 signalling may enhance cognitive function and
attenuate positive psychotic symptoms through dopaminergic modu-
lation, these effects have not been consistently replicated in human
studies.>®*3” Moreover, cognitive benefits observed in preclinical
models may not translate to the complex neurobiology of chronic
schizophrenia.®” Given the established safety and tolerability of GLP-
1RAs in this population, further investigation is warranted. However,
additional research is needed to clarify whether observed improve-
ments in psychiatric symptoms are attributable to direct neuropsycho-
tropic effects or arise indirectly through metabolic stabilisation,

reward normalisation or inflammation reduction.?”-27-30-38

4.7 | Anxiety disorders

In addition to clinical outcomes, preclinical studies provide insight into
the neurobiological mechanisms through which GLP-1RAs may influ-
ence anxiety and mood regulation. Animal models have shown that
GLP-1 and its analogues, such as exendin-4, can induce anxiety-like
behaviours in rodents.* These effects are thought to be mediated
through GLP-1's activation of the HPA axis and its engagement of
brain regions involved in emotion regulation.* For example, GLP-1 sig-
nalling within the amygdala and hypothalamus has been shown to
modulate stress reactivity and anxiety-related phenotypes. Some pre-
clinical findings suggest that GLP-1 signalling exerts both anxiogenic
and antidepressant effects, depending on dosage, exposure duration
and the specific neural targets engaged.* This bidirectional activity
complicates the interpretation of psychiatric outcomes in humans and
may help explain the variability observed in clinical studies. These
findings underscore the importance of identifying dose-dependent
and circuit-specific mechanisms in humans, as differential engagement
of stress-related versus reward-related neural pathways may help
explain the heterogeneous anxiety-related outcomes observed in clin-

ical settings.

5 | CONCLUSION

This review highlights key findings from the current literature on the
neuropsychiatric effects of GLP-1RAs. Most examined studies did not
enroll participants with diagnosed psychiatric disorders or evaluate

structured psychiatric outcomes as primary endpoints. Follow-up
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periods were generally short, limiting conclusions about long-term
psychiatric safety and treatment durability. The heterogeneity among
the studies in terms of dosing, clinical indications and baseline psychi-
atric status further complicates interpretation.

Although preliminary evidence suggests modest antidepressant
effects and potential therapeutic roles in eating and SUD, concerns
regarding suicidality remain unresolved. In schizophrenia, GLP-1RAs
provide clear metabolic benefits but have not demonstrated consis-

tent effects on psychiatric symptomatology.

6 | LIMITATIONS OF REVIEW

Several limitations characterise the current literature on the psychiat-
ric effects of GLP-1RAs. Many studies excluded individuals with sig-
nificant psychiatric comorbidities, including those with active suicidal
ideation or mood stabilisation disorders, thereby limiting generalisabil-
ity and leaving the effects of GLP-1RAs on high-risk populations
largely unknown. This omission is particularly concerning given the
neuropsychiatric adverse effects that have been reported in
post-marketing surveillance and preliminary clinical observations.
Considerable heterogeneity across study designs—including variations
in dosing regimens, treatment durations, populations studied and out-
come assessments—further complicates synthesis and limits the ability
to draw cohesive conclusions or conduct meaningful meta-analyses.
Additionally, short follow-up periods restrict insight into the long-term
psychiatric safety and durability of any potential therapeutic effects.
Confounding effects from the concurrent use of medications such as
antidepressants or benzodiazepines also complicate interpretation,
making it difficult to attribute observed outcomes specifically to GLP-
1RA exposure. Although some studies report potential antidepressant
or anxiolytic effects, the evidence remains inconsistent and prelimi-
nary, while concerns about adverse psychiatric outcomes, including
suicidality, remain insufficiently addressed. Mechanistic understanding
is also limited; most hypotheses about CNS involvement remain spec-
ulative due to a lack of integrated neurobiological or mechanistic stud-
ies. Finally, the exclusion of high-risk populations introduces selection
bias, and the likelihood of publication bias, whereby studies reporting
favourable outcomes are overrepresented, further constrains the

interpretability and clinical applicability of the existing literature.

7 | FUTURE RESEARCH DIRECTIONS

To address these limitations, future research should prioritise random-
ised controlled trials consisting of diverse, representative patient
populations that are explicitly designed to assess psychiatric out-
comes using structured clinical interviews and validated symptom rat-
ing scales. Longitudinal studies with extended follow-up are essential
to evaluate long-term neuropsychiatric safety, particularly with
respect to suicidality, mood stabilisation and compulsive behaviours.
Stratified research by sex, ethnic group, period of life, metabolic status

and psychiatric history could help identify subgroups most likely to

benefit from (or be vulnerable to) GLP-1RA treatment. Mechanistic
studies exploring CNS interactions, such as GLP-1 signalling within
the HPA axis and dopaminergic circuits, may elucidate the biological
pathways underlying the psychiatric effects observed in clinical popu-
lations. Research examining off-label use in psychiatric populations,
such as those with major depressive disorder, anxiety disorders and
obsessive-compulsive spectrum disorders, may help clarify the
broader therapeutic potential of GLP-1RAs.

Given ongoing concerns regarding suicidality, future trials should
incorporate rigorous adverse event monitoring, especially for individ-
uals concurrently using psychotropic medications, to ensure safe pre-
scribing practices and inform regulatory oversight as GLP-1RA use
continues to expand. Clinicians should perform monthly check-ins by
using validated tools to assess depression and suicidality among
patients enrolled in these clinical trials. Patients and caregivers should
be provided appropriate psychoeducation to report adverse symp-
toms such as mood lability, appetite changes and suicidal ideation. As
articulated earlier, future studies should include patient populations
with marked comorbidities and pharmacovigilance to better elucidate
the risk of GLP-1RA administration.
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