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IMPORTANCE Concerns have been raised regarding a link between use of glucagon-like
peptide-1 (GLP-1) receptor agonists and increased risk of suicidality and self-harm.

OBJECTIVE To assess the association between use of GLP-1 receptor agonists and the risk
of suicide death in routine clinical practice.

DESIGN, SETTING, AND PARTICIPANTS This active-comparator new-user cohort study used
nationwide register data from Sweden and Denmark from 2013 to 2021. Adults 18 to 84 years
old who initiated treatment with GLP-1 receptor agonists or the comparator sodium-glucose
cotransporter-2 (SGLT2) inhibitors were included. Data were analyzed from March to
June 2024.

EXPOSURE Initiation of treatment with a GLP-1 receptor agonist or SGLT2 inhibitor.

MAIN OUTCOMES AND MEASURES The primary outcome was suicide death recorded in the
cause of death registers. Secondary outcomes were the composite of suicide death and
nonfatal self-harm and the composite of incident depression and anxiety-related disorders.
Using propensity score weighting, hazard ratios (HRs) with 95% CIs were calculated
separately in the 2 countries and pooled in a meta-analysis.

RESULTS In total, 124 517 adults initiated a GLP-1 receptor agonist and 174 036 initiated an
SGLT2 inhibitor; among GLP-1 receptor agonist users, the mean (SD) age was 60 (13) years,
and 45% were women. During a mean (SD) follow-up of 2.5 (1.7) years, 77 suicide deaths
occurred among users of GLP-1 receptor agonists and 71 suicide deaths occurred among users
of SGLT2 inhibitors: weighted incidences were 0.23 vs 0.18 events per 1000 person-years
(HR, 1.25; 95% CI, 0.83-1.88), with an absolute difference of 0.05 (95% CI, −0.03 to 0.16)
events per 1000 person-years. The HR was 0.83 (95% CI, 0.70-0.97) for suicide death and
nonfatal self-harm, and the HR was 1.01 (95% CI, 0.97-1.06) for incident depression and
anxiety-related disorders.

CONCLUSIONS AND RELEVANCE This cohort study, including mostly patients with type 2
diabetes, does not show an association between use of GLP-1 receptor agonists and an
increased risk of suicide death, self-harm, or incident depression and anxiety-related
disorders. Suicide death among GLP-1 receptor agonist users was rare, and the upper limit
of the confidence interval was compatible with an absolute risk increase of no more than
0.16 events per 1000 person-years.

JAMA Intern Med. 2024;184(11):1301-1312. doi:10.1001/jamainternmed.2024.4369
Published online September 3, 2024. Corrected on November 4, 2024.

Editor's Note page 1312

Related article page 1290

Supplemental content

Author Affiliations: Author
affiliations are listed at the end of this
article.

Corresponding Author: Peter Ueda,
MD, PhD, Division of Clinical
Epidemiology, Department of
Medicine, Solna, Karolinska Institutet,
17176 Stockholm, Sweden
(peter.ueda@ki.se).

Research

JAMA Internal Medicine | Original Investigation

(Reprinted) 1301

Downloaded from jamanetwork.com by Biblioteca Nacional de Salud y Seguridad Social user on 11/13/2024

https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamainternmed.2024.4369?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2024.4369
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamainternmed.2024.4320?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2024.4369
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamainternmed.2024.4346?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2024.4369
https://jamanetwork.com/journals/imd/fullarticle/10.1001/jamainternmed.2024.4369?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2024.4369
mailto:peter.ueda@ki.se


G lucagon-like peptide-1 (GLP-1) receptor agonists are in-
creasingly used in the treatment of type 2 diabetes and
obesity. Concerns have been raised regarding suicid-

ality and self-harm linked to use of GLP-1 receptor agonists.1

In July 2023, the European Medicines Agency launched an in-
vestigation into the safety signal following around 150 spon-
taneous reports received by the agency regarding suicidal
thoughts and thoughts of self-harm potentially associated with
the drug. An effect of GLP-1 receptor agonists on suicidality is
plausible, as GLP-1 receptors are present in the central ner-
vous system and GLP-1 receptor agonists have been shown to
cross the blood-brain barrier.2,3 Previous studies have linked
bariatric surgery and weight-reduction drugs to a potentially
increased risk of suicide and self-harm.4,5 Conversely, it has
also been suggested that GLP-1 receptor agonists may protect
against depression. This hypothesis is based on studies indi-
cating that depression and type 2 diabetes may have partly
overlapping causes, including neuroinflammation, and that
GLP-1 receptor agonists show neuroprotective properties.6

We conducted a cohort study using nationwide data
from Sweden and Denmark to examine the association of
GLP-1 receptor agonist use with suicide death. In secondary
analyses, we assessed the association of GLP-1 receptor ago-
nist use with the composite of suicide and nonfatal self-
harm, as well as the composite of incident depression and
anxiety-related disorders.

Methods
Data Sources
We used health and administrative registers in Sweden and
Denmark, including the population registers,7,8 prescription
drug registers,9,10 national patient registers,11,12 and cause of
death registers,13,14 all with nationwide coverage in each coun-
try. The registers provide data on demographic variables and
vital status, all filled prescriptions from all pharmacies in each
country, diagnoses and procedures registered during all out-
patient specialist care visits and hospitalizations, and causes
of death. Sweden and Denmark have similar universal health
care systems and register infrastructure.15 Using the same study
protocol, we conducted the analyses in Sweden and Den-
mark separately and performed a meta-analysis of the 2 coun-
try-specific estimates.

The study was approved by the Swedish Ethical Review
Authority. Informed consent was not needed. Ethical ap-
proval is not required for register-based research in Den-
mark. The study is reported according to the Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE)
reporting guidelines for cohort studies.

Study Population
Using an active-comparator new-user design,16 we included
all new users of either GLP-1 receptor agonists or sodium-
glucose cotransporter-2 (SGLT2) inhibitors (comparator) who
were 18 to 84 years old during 2013 to 2021 (eTable 1 in Supple-
ment 1). Patients entered the cohort at the time of their first
filled prescription for either a GLP-1 receptor agonist or an

SGLT2 inhibitor during the study period. SGLT2 inhibitors were
used as the comparator because this drug has no known as-
sociation with suicide death and was used in similar clinical
situations (predominantly as second-line or third-line glucose-
lowering drugs for treatment of type 2 diabetes) during the
study period, with both GLP-1 receptor agonists and SGLT2 in-
hibitors being recommended for patients with type 2 diabe-
tes and high cardiovascular risk. Both drugs were primarily
used for type 2 diabetes during the study period.

New use was defined as initiation of either drug among
patients with no previous use of either drug at any time prior
to cohort entry. Exclusion criteria were end-stage illness (se-
vere malnutrition, cachexia, dementia, coma), history of di-
alysis, kidney transplant, major pancreatic disease, use of
preparation of liraglutide with obesity indication before co-
hort entry (the comparator, SGLT2 inhibitors, are not used for
this indication; liraglutide with obesity indication was de-
fined using specific product codes), and no health care con-
tact in the past year (to ensure a minimum level of health care
contact and registration of health data), defined as neither out-
patient care contact, hospital admission, nor use of any pre-
scription drug (eTable 2 in Supplement 1).

Study Outcomes
The primary outcome was suicide death (primary or contrib-
uting cause of death), including both confirmed suicides and
self-inflicted deaths of undetermined intent17,18 (eTable 3
in Supplement 1). Secondary outcomes were a composite of
suicide death and nonfatal self-harm recorded as a physician-
assigned diagnosis during hospitalizations or outpatient
hospital visits.19 Self-harm was also analyzed as a separate
outcome. Although nonfatal self-harm is known to be under-
reported in Denmark,19 we used this outcome also in Den-
mark because underreporting was unlikely to differ between
the study drugs, thus allowing for calculation of relative risk
estimates. For the analyses of outcomes including self-harm,
we excluded patients with self-harm within 3 months prior to
cohort entry (eTable 2 in Supplement 1). This exclusion was
done to avoid outcome misclassification: potential follow-up
health care visits after a self-harm event may be registered
with self-harm as the diagnosis and could be erroneously
regarded as a new event in the analysis. Another secondary

Key Points
Question What is the association between use of glucagon-like
peptide-1 (GLP-1) receptor agonists and risk of suicide death in
patients treated in routine clinical practice?

Findings In this cohort study of 298 553 adults initiating a GLP-1
receptor agonist or a sodium-glucose cotransporter-2 inhibitor
nationwide in Sweden and Denmark, the incidence rate of suicide
death was low, and those initiating GLP-1 receptor agonist use did
not experience increased risk.

Meaning This study provides reassuring data showing that
those initiating GLP-1 receptor agonist use were not at increased
risk of suicide death, although the study could not assess small
risk increases.
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outcome was a composite of incident depression and
anxiety-related disorders, recorded as diagnoses during hos-
pitalizations or outpatient visits, or filled prescriptions for
antidepressants (eTable 3 in Supplement 1). For this analysis,
we further excluded patients with previous psychiatric disor-
ders, defined as any psychiatric disease diagnosis or use of
psychiatric medications at any time prior to cohort entry
(eTable 4 in Supplement 1).

Statistical Analysis
Patients were considered as exposed to the drug that they ini-
tiated at cohort entry until end of follow-up and were fol-
lowed to outcome event, emigration, 5 years of follow-up, or
end of study period (December 31, 2021). In each country sepa-
rately, we estimated a propensity score for the probability of
GLP-1 receptor agonist treatment conditional on variables at
cohort entry, covering sociodemographic characteristics, cal-
endar year of cohort entry, and medical history, including
psychiatric diagnoses, recent health care contacts for psychi-
atric conditions, and prescription drug use (eTable 5 in Supple-
ment 1). We controlled for confounding using the propensity
score and standardized mortality ratio weighting to estimate
the average treatment effect among the treated, as this can
directly inform clinical decision-making.20 After exclusion of
patients outside of the common range of the propensity score
for the 2 groups, and those at the 1% tails of the distribution
of the common range (trimming),21,22 the propensity score was
reestimated, and those outside of the common range of the new
propensity score were excluded. Reestimation of the propen-
sity score after trimming is important because the model de-
rived from the untrimmed population is mis-specified in the
population that remains after trimming.21 Standardized dif-
ferences below 10% after weighting were considered as good
balance between exposure groups. We estimated hazard ra-
tios (HRs) using Cox regression, with days since cohort entry
as the time scale. We performed a meta-analysis of the country-
specific estimates, with a fixed-effect model using the method
of Mantel and Haenszel. The absolute risk difference for
the primary outcome was calculated as HR − 1 multiplied by
the rate in the comparator group.

We performed a subgroup analysis for the primary out-
come by history of psychiatric disorders (eTable 4 in Supple-
ment 1), as the investigated safety signal is of most impor-
tance for treatment decisions among those at high risk.23 We
also performed subgroup analyses for those who initiated
liraglutide and semaglutide, respectively. Propensity scores
were reestimated for each secondary outcome and subgroup
analysis.

We performed additional analyses for the primary and sec-
ondary outcomes. We applied an as-treated exposure defini-
tion, in which patients were censored at switch-to or add-on
treatment with the other study drug or treatment discontinu-
ation. Treatment duration was estimated based on the num-
ber of days covered by the filled prescriptions plus a 90-day
period between prescriptions and after the last prescription.
Furthermore, we restricted the follow-up to 1 year to assess
whether a possible risk increase emerges shortly after treat-
ment initiation.

Due to remaining imbalance in 1 baseline variable after
weighting in Denmark (no use of other glucose-lowering drugs
in the past 6 months), we adjusted for this variable in Den-
mark in post hoc sensitivity analysis of the primary and sec-
ondary outcomes. As the secondary outcome of incident
depression and anxiety-related disorders included use of
antidepressants, which can be prescribed also for other con-
ditions, we performed a sensitivity analysis defining the
outcome using only diagnoses registered during health care
visits (eTable 3 in Supplement 1).

As the primary outcome analysis showed no statistically
significant association, we calculated the E-value represent-
ing the minimum strength of association that an unmea-
sured confounder would need to have with both GLP-1
receptor agonist treatment and suicide death (conditional on
the covariates included in the propensity score) to shift the
confidence interval toward an increased risk such that it
excludes the null.24 Confidence intervals not including
1.0 were considered as showing a statistically significant
risk difference. Data were analyzed from March to June
2024, and analyses were conducted using SAS, version 9.4
(SAS Institute).

Results
Population Characteristics
In total, 124 517 users of GLP-1 receptor agonists and 174 036
users of SGLT2 inhibitors were included (Figure 1). Among
GLP-1 receptor agonist users, the mean (SD) age was 60 (13)
years and 45% were women. The most commonly used GLP-1
receptor agonists were liraglutide (50%) and semaglutide (41%).
Patient characteristics before and after weighting for Sweden
and Denmark separately are summarized in Table 1. The pro-
pensity score distributions are shown in eFigures 1 and 2 in
Supplement 1. Patient characteristics were well balanced af-
ter weighting, except for the proportion of patients in Den-
mark with no use of other glucose-lowering drugs in the past
6 months (Table 1). The median (IQR) follow-up time in the pri-
mary outcome analysis was 2.8 (1.2-4.8) years for GLP-1 re-
ceptor agonist users and 2.1 (0.8-3.6) years for SGLT2 inhibi-
tor users in Sweden, and 2.1 (0.8-4.7) years for GLP-1 receptor
agonist users and 2.2 (0.8-3.9) years for SGLT2 inhibitor users
in Denmark. Combining the 2 countries, mean (SD) follow-up
was 2.5 (1.7) years: 2.7 (2.3) years for GLP-1 receptor agonists
and 2.3 (1.6) years for SGLT2 inhibitors.

Primary Outcome Analysis
During follow-up, 77 GLP-1 receptor agonist users and 71
SGLT2 inhibitor users died by suicide. The weighted inci-
dence rate was 0.23 vs 0.18 events per 1000 person-years
(HR, 1.25; 95% CI, 0.83-1.88), with an absolute difference of
0.05 (95% CI, −0.03 to 0.16) events per 1000 person-years
(Table 2 and Figure 2). The country-specific HR was 1.44
(95% CI, 0.87-2.37) for Sweden and 0.94 (95% CI, 0.46-1.91)
for Denmark. In the subgroup analysis, the HR was 1.25 (95%
CI, 0.77-2.02) for those with a history of psychiatric disorders
and 1.44 (95% CI, 0.71-2.92) for those without such a history.
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The HR was 1.35 (95% CI, 0.85-2.15) for those initiating lira-
glutide and 0.74 (95% CI, 0.33-1.67) for those initiating sema-
glutide (Table 2).

Secondary Outcome Analyses
After exclusion of those with nonfatal self-harm within 3
months prior to cohort entry, 124 459 users of GLP-1 receptor

Figure 1. Flowchart of the Study Cohort for the Primary Outcome Analysis

143 651 New users of SGLT2 inhibitors

110 959 New users of SGLT2 inhibitors

Estimation of propensity score

32 692 Excluded
28 369 Previous use of GLP-1 

receptor agonists

626 Initiation of both study 
drugs on the same day

1413 End-stage illness

202 Dialysis or kidney
transplantation

2355 Major pancreatic disease

43 Use of liraglutide with 
obesity indication before 
cohort entry

SwedenA

572 No health care contact 
in the past year

2078 New users of SGLT2 inhibitors 
excluded due to nonoverlapping 
propensity score or trimming

77 495 New users of GLP-1 receptor agonists
108 881 New users of SGLT2 inhibitors

186 376 Included in the cohort for the primary outcome analysis

107 341 New users of GLP-1 receptor agonists

79 237 New users of GLP-1 receptor agonists

28 104 Excluded
24 230 Previous use of SGLT2

inhibitors

626 Initiation of both study 
drugs on the same day

905 End-stage illness

402 Dialysis or kidney
transplantation

1666 Major pancreatic disease

526 Use of liraglutide with 
obesity indication before 
cohort entry

472 No health care contact 
in the past year

1742 New users of GLP-1 receptor 
agonists excluded due to
nonoverlapping propensity score
or trimming

90 813 New users of SGLT2 inhibitors

66 295 New users of SGLT2 inhibitors

Estimation of propensity score

24 518 Excluded
22 501 Previous use of GLP-1 

receptor agonists

215 Initiation of both study 
drugs on the same day

653 End-stage illness
469 Dialysis or kidney

transplantation
844 Major pancreatic disease

112 Use of liraglutide with 
obesity indication before 
cohort entry

DenmarkB

220 No health care contact 
in the past year

1140 New users of SGLT2 inhibitors 
excluded due to nonoverlapping 
propensity score or trimming

47 022 New users of GLP-1 receptor agonists
65 155 New users of SGLT2 inhibitors

112 177 Included in the cohort for the primary outcome analysis

71 656 New users of GLP-1 receptor agonists

48 185 New users of GLP-1 receptor agonists

23 471 Excluded
20 447 Due to previous use of 

SGLT2 inhibitors

215 Initiation of both study 
drugs on the same day

495 End-stage illness
449 Dialysis or kidney

transplantation
421 Major pancreatic disease

1375 Use of liraglutide with 
obesity indication before 
cohort entry

537 No health care contact 
in the past year

1163 New users of GLP-1 receptor 
agonists excluded due to 
nonoverlapping propensity score
or trimming

GLP-1 indicates glucagon-like peptide-1; SGLT2, sodium-glucose cotransporter-2.
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agonists and 173 985 users of SGLT2 inhibitors were included
in the analysis of self-harm (patient characteristics are sum-
marized in eTable 6 in Supplement 1). The HR was 0.83 (95%
CI, 0.70-0.97) for the composite outcome of suicide death and
nonfatal self-harm and 0.77 (95% CI, 0.65-0.91) for self-harm
(Table 3 and eFigures 3 and 4 in Supplement 1).

After exclusion of those with previous psychiatric disor-
ders, 72 420 users of GLP-1 receptor agonists and 111 083

users of SGLT2 inhibitors were included in the analysis
of incident depression and anxiety-related disorders
(patient characteristics are summarized in eTable 7 in
Supplement 1). The HR was 1.01 (95% CI, 0.97-1.06) (Table 3
and eFigure 5 in Supplement 1). Results for Sweden and
Denmark separately are summarized in eTable 8 (primary
outcome) and eTable 9 (secondary outcomes) in Supple-
ment 1.

Figure 2. Weighted Cumulative Incidence for Suicide Death Among Users
of Glucagon-Like Peptide-1 (GLP-1) Receptor Agonists and
Sodium-Glucose Cotransporter-2 (SGLT2) Inhibitors in Sweden and Denmark
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Additional Analyses and Sensitivity Analysis
In the analyses of suicide death, the HR was 1.27 (95% CI, 0.76-
2.15) when using the as-treated exposure definition (mean [SD]
follow-up time was 1.7 [1.5] years for GLP-1 receptor agonists
and 1.5 [1.3] years for SGLT2 inhibitors) and 1.11 (95% CI, 0.54-
2.28) when restricting the follow-up to the first year (Table 2).
The post hoc sensitivity analysis, in which the variable no use
of other glucose-lowering drug in the past 6 months was ad-
justed for, yielded an HR consistent with that of the main analy-
sis in Denmark (eTable 8 in Supplement 1). The additional
analyses for the secondary outcomes and the sensitivity analy-
sis in which the secondary outcome of incident depression and
anxiety-related disorders was restricted to diagnoses regis-
tered during health care visits are summarized in Table 3. The
E-value for the primary analysis showed that an unmeasured
confounder would need to be associated with both GLP-1 re-
ceptor agonist use and suicide death by a risk ratio of at least
1.7 to shift the confidence interval to exclude the null.

Discussion
In this cohort study of nationwide data from 2 countries, we
found no statistically significant increased risk of suicide death
for GLP-1 receptor agonists vs SGLT2 inhibitors used predomi-
nantly for type 2 diabetes. The upper limit of the confidence in-
terval was compatible with up to an 88% relative-risk increase
of suicide death, which corresponded to an absolute risk in-
crease of no more than 0.16 per 1000 person-years. The find-
ings indicate that the absolute risks of suicide death in broad
groups of patients using GLP-1 receptor agonists are low and any
potential risk increase would be small. We also found a slightly
lower risk of self-harm and no statistically significant associa-
tion with incident depression and anxiety-related disorders.

The investigated safety concern for GLP-1 receptor ago-
nist use was based on spontaneous reports of suicidal thoughts
and thoughts of self-harm.1 To cover a wider range of condi-
tions and outcomes associated with thoughts of self-harm and
suicide,25,26 we assessed suicide death, suicide death and non-
fatal self-harm, and self-harm and incident depression and
anxiety-related disorders. In randomized clinical trials of GLP-1
receptor agonists, increases in suicidality, depression, anxi-
ety, and other adverse mental health outcomes have not been
observed.27,28 However, many trials excluded those at high-
est risk of suicidality through exclusion criteria or based on in-
vestigators’ judgment such that uncertainty remained regard-
ing the generalizability of the findings to broader patient
groups, and the statistical power was low due to few events.
For example, a meta-analysis of clinical trials of GLP-1 recep-
tor agonists included only 18 events of suicidal behavior among
exposed patients.28

A previous study29 using electronic health records from
the TriNetX Analytics Network assessed diagnoses of sui-
cidal ideation during 6 months after treatment initiation with
the GLP-1 receptor agonist semaglutide. In separate analyses,
the study included 52 783 patients with overweight or obe-
sity and 27 282 patients with type 2 diabetes who were pre-
scribed semaglutide, then propensity score matched them with

users of non–GLP-1 receptor agonist antiobesity or glucose-
lowering medications. Semaglutide use was associated with
very large relative reductions in suicidal ideation diagnosis of
around 70% in both sets of analyses, indicating that the study
design likely introduced important biases. For example, im-
mortal time bias30 may have been introduced as a new-user
design was not used: patients with semaglutide prescriptions
were first included regardless of their comparator drug use his-
tory, and the comparator group was selected from the remain-
ing patients prescribed the comparator drug (ie, the exposure
status for the comparator group was conditioned on not being
prescribed semaglutide after cohort entry). Moreover, in the
analyses of patients with type 2 diabetes, any other glucose-
lowering drugs, including those used as first-line therapies,
were included as the comparator, although this may have led
to time-lag bias through misalignment in disease progression
between the groups.31 Furthermore, suicide death during fol-
low-up could not be accounted for as data on vital status and
causes of death were not available.

Strengths and Limitations
This study expands the knowledge regarding the safety of GLP-1
receptor agonists by providing data about the risk of suicide
death associated with use of the drugs using an active-
comparator new-user design,16 which avoids time-related
biases31 and aligns patients in the exposed vs control group with
respect to disease stage. Moreover, confounders were ad-
justed for using a propensity score, including a wide range of
patient characteristics, and the nationwide registers enabled
analysis of national study populations with virtually complete
data on cause of death.13,14 This study supports the conclu-
sions of the European Medicines Agency’s investigation and the
US Food and Drug Administration’s preliminary evaluation32

that the available evidence does not support a causal associa-
tion between use of GLP-1 receptor agonists and suicidal and
self-injurious thoughts and actions.33

This study has limitations. We adjusted for potential con-
founders, including psychiatric disorders and socioeconomic
status recorded in the registers, but unmeasured confounding
may have affected the results. During the study period, GLP-1
receptor agonists were predominantly used for treatment of
type 2 diabetes. The drugs are increasingly used also in pa-
tients with obesity who do not have diabetes, and the study find-
ings might not be generalizable to this group of patients. Al-
though it is possible that some patients included in the study
used GLP-1 receptor agonists off label for weight reduction,
this proportion is likely to be low; a Danish study showed that
the proportion of new users of semaglutide with no evidence
of a type 2 diabetes diagnosis in the register data (a glycated he-
moglobin value in the diabetic range, previous use of glucose-
lowering medications, or diagnosis during hospital contacts)
was 1% to 5% in 2018 to 2020 and 15% in 2021.34 Moreover, in
the present analyses, liraglutide (50%) and semaglutide (41%)
were the most used GLP-1 receptor agonists; the subgroup analy-
ses for each of the 2 GLP-1 receptor agonists had low numbers
of events, and associations with suicidality could differ be-
tween individual drugs. Furthermore, mean follow-up time
for GLP-1 receptor agonist users was 2.7 years, and although
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25% of the GLP-1 receptor agonist users were followed for at least
4.7 years, risks may emerge with longer-term use. Although sub-
group analyses with low numbers of events should be inter-
preted with much caution, especially when the subgroup hy-
pothesis was not formulated a priori based on a suggested
mechanism,35 the HR for suicide death in Sweden was 1.44
(95% CI, 0.87-2.37), with this nominal risk difference emerg-
ing around 3 years after cohort entry.

Some suicide deaths could also be misclassified.36 In an as-
sessment of the reliability of the cause of death register from
2008, the proportion of suicide deaths with intent confirmed
by experts was 81% in Sweden and 90% in Denmark, with few
accidents and natural deaths being reclassified as suicides.36

We also included self-inflicted deaths of undetermined intent
in the primary outcome definition, as an investigation by the
National Center for Suicide Research and Prevention in Swe-
den showed that 20% of suicide cases in the country were coded
as of undetermined intent and 70% to 75% of self-inflicted
deaths with unknown intent were reclassified as suicide after
further investigation.18 The overall rates of suicide death in the
study population were largely in line with national estimates

in both Denmark37 and Sweden.38 Nonfatal self-harm is known
to be underreported in Denmark,19 and the absolute risks of the
secondary outcome analysis, including this outcome, are likely
underestimated, as is demonstrated by the substantially lower
rates observed in Denmark compared to Sweden. We could also
not assess suicidal thoughts and self-harm that did not result
in suicide death or a registered diagnosis during contact with
the health care system. The low risk of suicide death meant that
the study had limited power to assess smaller risk increases.

Conclusions
In this binational cohort study including predominantly pa-
tients with type 2 diabetes, use of GLP-1 receptor agonists com-
pared with SGLT2 inhibitors was not associated with an in-
creased risk of suicide death, self-harm, or incident depression
and anxiety-related disorders. While reassuring, the study
could not rule out smaller absolute risk differences for sui-
cide death, and future studies with more outcome events
should be performed as data accumulate.
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Editor's Note

Glucagon-Like Peptide-1 Receptor Agonists and Suicidality—
Two Important Pieces of Data but an Incomplete Puzzle
Timothy S. Anderson, MD, MAS; Deborah Grady, MD, MPH

Concerns about an association between glucagon-like peptide-1
(GLP-1) receptor agonists, which are used for treatment of
type 2 diabetes and for weight loss, and suicidality were raised
following case reports submitted to the US Food and Drug

Administration (and the Eu-
ropean Medicines Agency.1,2

In this issue of JAMA Internal
Medicine, 2 articles using very

different study designs report data on the risk of GLP-1 recep-
tor agonist initiation and adverse mental health outcomes. While
both studies are reassuring, neither fully answers the question
of whether these drugs are safe in those with preexisting men-
tal health problems.

Wadden et al3 report a secondary analysis of the pooled
results of 4 industry-sponsored clinical trials that compared
high-dose semaglutide, 2.4 mg, vs placebo for the treatment
of obesity. In this post hoc study, the investigators examine
changes in depressive symptoms and suicidal ideation/
behavior assessed using validated questionnaires. They found
that the development of depressive symptoms or suicidal ide-
ation was uncommon in both groups and that there were no
clinically meaningful differences between patients taking
semaglutide and those taking placebo.

Ueda et al4 report the results of 2 active-comparator new-
user retrospective cohort studies using national registry data
from Denmark and Sweden. The authors compared patients
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