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Abstract

Purpose The effects of the COVID-19 pandemic on mental health issues such as depression and anxiety are well-documented
in the literature, but its influence on suicidal patterns shows divergent results. We aim to comprehensively synthesize evidence
on potential changes or stability of suicide rates during the COVID-19 pandemic worldwide.

Methods A comprehensive search of studies reporting suicide rates before and during the COVID-19 pandemic was con-
ducted. Eligible studies reported incidences of confirmed suicides (suspected in special cases) for two time periods, before
(until February 2020) and during (from March 2020 to June 2021) the COVID-19 pandemic. A meta-analysis of proportions
using a random-effect model was performed to estimate the pre- and during-pandemic incidence rates of suicide with 95%
confidence intervals. Differences in pre- and during-pandemic rates were formally tested using a heterogeneity test.
Results A total of 34 studies were included in the review capturing suicide data from over 40 countries and regions. The
meta-analysis outputs did not indicate a significant change in suicide rates during the COVID-19 pandemic. The pooled
suicide rate in the studied period before the pandemic was 11.38 per 100,000 (95% CI 9.35-13.42) and in the period during
the pandemic was 10.65 per 100,000 (95% CI 8.61-12.68).

Conclusion No significant change in suicide rates was observed during the COVID pandemic from a global perspective for
the periods examined. A longer follow-up can provide additional insights into such suicide trends globally. Improvements
in data reporting, specifically with implementation of real-time surveillance, is imperative to provide adequate suicide pre-
vention and support.
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Introduction

Since the beginning of the COVID-19 outbreak, officially
declared a pandemic by the World Health Organization on
March 11, 2020 [1], almost 7 million people have lost their
lives as a result of the virus [2]. In an attempt to control the
spread of the SARS-CoV-2 virus, most countries adopted
measures of movement restriction and personal isolation.
These periods of restriction and lockdown were associated
with impacts on several sectors including economic activ-
ity [3, 4], the health system [5—8], and education [9]. There
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is evidence that while restrictions at a national level were
effective in reducing the spread of the virus and levels of
serious illness, studies have also shown that these restric-
tions negatively impacted the mental health of the general
population [10]. Several studies internationally have dem-
onstrated a high prevalence of depression [11-13], anxiety
[13], post-traumatic stress disorder [11, 12], and insomnia
[12, 13] during the pandemic among the general popula-
tion [11, 12], healthcare workers [12—14], and patients with
COVID-19 [12, 13].

While it is clear that the COVID-19 pandemic has had a
significant negative impact on mental health, less is known
about its impact on rates of suicide internationally. Suicide
is a complex public health problem, and several factors can
influence an individual’s risk of suicide, including biologi-
cal, clinical, psychological, social, cultural, and environmen-
tal factors [15]. At a population level, suicide rates have
been known to rise during periods of economic crisis [16],
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during and after natural disasters [17], and during and after
post-war periods [18-20]. Previous disease-related public
health emergencies, including the Severe Acute Respiratory
Syndrome (SARS) outbreak in 2003, the Great Influenza
Epidemic more than 100 years ago and the Russian Influenza
at the end of the nineteenth century [21], have been shown
to be associated with increased rates of suicide.

Although research estimating the prevalence of suicide
during the COVID-19 pandemic is documented, the findings
are mixed. Much research comes from high-income coun-
tries, which showed no evidence of an increase in suicide
rates in the early months of the pandemic [22]. Published
studies vary in their methodology, the use of pre-pandemic
trends, and an exploration of specific regions (e.g., low—mid-
dle-income countries) and groups (age and sex differences)
[23]. Systematically reviewing and synthesizing data on
rates of suicide globally during the COVID-19 pandemic
can provide clearer picture of the patterns of suicide dur-
ing the pandemic and an additional insight into informing
public and mental health measures for future public health
emergencies and pandemics. Our research remains relevant
despite the recent publication of a similar study, which was
published after we completed our research. [24] First, our
systematic review included a larger number of papers, offer-
ing a more comprehensive analysis of the literature. Second,
our research encompassed data from a wider range of coun-
tries/locations, providing a more diverse perspective on the
impact of the COVID-19 pandemic on suicide rates. Lastly,
we conducted a thorough review of suicide data sources,
considering their quality, which enhances the reliability and
validity of our findings.

Methods

The method is described in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
guidelines (PRISMA) [25]. The methods were pre-speci-
fied in a protocol that was registered with the PROSPERO
International Prospective Register of Systematic Reviews
(CRD42022342011).

Eligibility criteria

We included studies reporting suicide rates or proportions as
outcome both during and within 10 years prior to COVID-19
pandemic, published in peer-reviewed journals, reporting
confirmed or suspected suicides (high-quality studies only).
Exclusion criteria included studies reporting other suicide
behavior, or suspected suicides (if of inferior quality) as well
as if the data sources or data of one period only was miss-
ing. Grey literature, abstracts, reviews, preprints, and non-
English studies were not included. The eligibility criteria
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changed from our PROSPERO protocol, which initially
included suicide cases within 3 years before the pandemic
as the comparison group, but was expanded to 10 years to
avoid excluding potentially relevant studies based solely on
the length of the comparison period.

Search strategy

A literature search of published studies on four databases
was conducted without date restrictions, with potentially
eligible studies published until 1st June 2022 searched. A
combination of keywords and MeSH was used for the search,
with “COVID-19” and “SARS-CoV-2” used as exposure
terms and “suicid*” as the outcome term. The four compre-
hensive databases: PubMed, Web of Science, Scopus, and
PsycINFO, were searched. The reference list of included
studies was also manually searched. The search settings for
each database are provided in Online Resource 1.

Study selection

All retrieved studies were added to Zotero software and
duplicates were removed. Two authors (AV and EG) then
independently screened the titles and abstracts of all papers,
excluding any that did not meet the eligibility criteria. Eli-
gible studies were reviewed for papers where the title and
abstract did not provide enough information to decide inclu-
sion or exclusion. Reasons for exclusion during the full-text
review were recorded in a detailed table available in Online
Resource 2.

Data extraction

Two authors (AV and EG) used a standardized form to
independently extract data from the included studies. Data
retrieved included author, year of publication, country/
region/city, population, definition of suicide, pre-pandemic,
and during-pandemic time periods, sources of data, fre-
quency of data reporting, suicide rate, and data on subgroups
such as gender, age, and ethnicity. Data were extracted from
all selected studies fully, including multiple frequencies of
data report if provided.

Quality appraisal

The Joanna Briggs Institute Critical Appraisal Tool for
Studies Reporting Prevalence Data (JBI) [26] was used to
assess the quality of the included studies. This tool has nine
questions and evaluates aspects such as sampling, statistical
analysis methods, and standardization. Questions related to
sampling and response rate were not considered relevant and
marked as “not applicable” for all studies. If the study did
not explain how the suicide diagnosis was made, questions
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6 and 7, which evaluate the method of identification of the
condition, were marked as “unclear”. Two authors (AV and
EG) independently performed the quality appraisal process.
The summary of the quality appraisal is available in Online
Resource 3.

Statistical analysis

All included studies were summarized descriptively, accord-
ing to the following categories: author, year of publication,
place, population, definition of suicide, definition of pre-
and during-pandemic periods, frequency of data report, data
source (suicide/population) and if the study report data by
gender and age groups.

Pooled estimates of proportions for respective time peri-
ods were performed using the Metaprop [27] command in
Stata. As high heterogeneity in the pooled incidence rates
was noted, a random-effect model was used. The pooled
incidence of suicide with 95% confidence interval for the
pre- and during-pandemic periods was calculated separately
for women, men, and the general population. All suicide
rates (crude and age-specific) presented in this study are per
100,000 persons. If not provided by the study, population
data used to calculate the pooled suicide rate were sourced
from official government statistical websites. Population data
provided by studies which did not specify the data source
were not used. Official governmental statistical data were
searched and used instead. If more than one study provided
data from the same area, data from only one study were
included in the statistical analysis. The studies of longer time
periods were prioritized for inclusion. If one study provided
data of more than one country/region/area, each location was
analyzed separately. To calculate the pooled suicide rates, a
12-month period mean or annual data were used. Methods
to calculate the 12-month period mean data are explained in
Online Resource 4.

For studies which did not state a specific pre- and during-
pandemic periods, April 2020 was defined as the beginning
of the pandemic period. This was based on a recent study
in the Lancet [22]. The original pre- and during-pandemic
periods, as reported in studies, were unaltered for analysis.
Differences in pre- and during-pandemic rates were for-
mally tested using a heterogeneity test, with significance
determined by both 95% confidence intervals and p value,
with p <0.05 assumed to be significant. A priori subgroup
analysis, such as by WHO regions and gender, was under-
taken. Suicide data by age, ethnicity, and socio-demographic
index (were available) were described narratively, because
of paucity of data.

Publication bias was assessed using a funnel plot. The
Grading of Recommendations Assessment, Development,
and Evaluation (GRADE) [28] approach was used to rate
the certainty of findings.

To explore heterogeneity further, we performed a post
hoc meta-regression analysis. In accordance with the rec-
ommendations outlined in the Cochrane Handbook, we
restricted the meta-regression to comparison groups that
included a minimum of ten studies. [29]

Results

A total of 1,829 articles were identified by the initial search
of the databases. The study selection process resulted in 34
included studies. The details of the process are shown by the
PRISMA flow diagram (Fig. 1).

Characteristics of the included studies

A total of 34 studies were included from 25 countries across
4 of the 6 WHO regions. The outcome measurement varied
across the studies, with most defining the outcome as “con-
firmed suicide cases.” The great majority of studies (94%)
reported data on the general population. Of the included
studies, 47% presented data by gender and 29% presented
data by age groups. Two studies [30, 31], both from the
United States, presented data by ethnic group. One study,
from India [32], reported suicide rates by socio-demographic
index.

The majority of studies defined the pre-pandemic period
as between 2017 and 2019, and considered 2020 (fully or
partially) as the during-pandemic period. Some studies pre-
sented data for 2021. In addition, the studies were divided
into different categories regarding the frequency of data
report, including annual, monthly, and other frequencies.

Data sources of the studies varied in terms of the type
of suicide data reported and included real time surveillance
(e.g., interim Queensland Suicide Register; n=4), govern-
mental records (e.g., Japanese Ministry of Health, Labor and
Welfare and Norwegian Cause of Death Registry; n=20),
police records (e.g., Catalonia Regional Police Department;
n=13), and coroners/chief examiner’s office (e.g., BC Coro-
ners Service; n="7). Only 44% of the studies specified the
data source of population data used to calculate the suicide
rates, although not all of them provided the actual popula-
tion data. A summary of all the included studies and their
characteristics is shown in Online Resource 5.

Meta-analysis

In total, data extracted from 21 studies, representing a
total of 34 countries or regions, were included in the meta-
analysis. The reasons for excluding studies and datasets are
explained in Online Resource 6. The pooled incidence of
suicide for the pre-COVID-19 pandemic period (until Feb-
ruary 2020) was estimated at 11.38 per 100,000 (95% CI
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| Records identified through database search |
(n=1829)
PubMed (n = 693)/PsycINFO (n=210)
Web of Science (n = 361)/Scopus (n=347)

Y

Fig.1 A total of 1,829 records were identified through database
search and 1 through reference list search. After deduplication, 1,228
records were initially screened, resulting in 1,026 exclusions. A total
of 202 full texts were assessed for eligibility, which resulted in the

9.35-13.42), and 10.65 per 100,000 (95% CI 8.61-12.68)
during the COVID-19 pandemic (from March 2020 to June
2021). Heterogeneity tests between the two time periods
showed no significant difference in the suicide rates in
both periods (p =0.61, CI pre- and during-pandemic CIs
9.35-13.42 and 8.61-12.68; See Table 1).

Sub-group analysis

Heterogeneity tests between the two time periods for the four
WHO regions showed no significant difference in the suicide
rates (p=0.88, p=0.83, p=0.77 and p=0.99, respectively);
(See Table 2). The forest plots of the pooled suicide rate for
both periods by region are exhibited in Online Resource 7.
Suicide data from nine studies were used to perform a
meta-analysis by gender. Reasons for studies exclusion are
provided in Online Resource 6. Heterogeneity tests between
the two time periods for both women and men showed no
significant difference in the suicide rates between the periods
(p=0.94 and p=0.90, respectively; see Table 3 and Online
Resource 8). Five studies provided suicide data by age
groups, but pooled estimates were not calculated because of
variations in age classification criteria. There is no evidence
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7) Full text not available
(n=38)

(n=34)

inclusion of 34 studies. The reasons for exclusion are inadequate
comparison, inadequate data source, insufficient data, other outcome,
out of scope, other language, and full text not available

of significant change between suicide rates for the pre- and
during-pandemic periods according to age groups (see
Online Resource 9).

Only two studies [30, 31] provided suicide data by eth-
nicity, which precluded pooled estimations. A decrease in
suicide among whites and an increase among non-whites
(especially Asian) were noticed (see Online Resource 10).
Only one study [32] provided suicide data by SDI, which
showed a slight increase in suicide rate among people with
high SDI and a plateau of suicide rate among people with
middle and low SDI (see Online Resource 11).

Publication bias and certainty of findings

Publication bias was detected by generating a funnel plot
(see Online Resource 12). The certainty of the findings using
the GRADE [28] framework is very low. Although there was
no major imprecision and indirectness, the lack of informa-
tion on respective data sources may have introduced biased
estimates. Major inconsistency in estimates was probable
due to a large variation in effect size, as evidenced by the
large I value and Chi-square test (see Online Resource 13).
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Table 1 Estimated pre- and
during-pandemic periods

suicide rates/100,000 by study/

area

Study (location)

Pre-pandemic period (until
February 2020)

Suicide rate (95% CI)

During-pandemic period
(from March 2020 to June
2021)

Suicide rate (95% CI)

Japan

South Korea

Taiwan

Guangdong, China

New Zealand

New South Wales, Australia
Queensland, Australia

Victoria, Australia

Queensland, Victoria and Tasmania,

Australia
Thailand
Nepal
New Delhi, India
Croatia
Poland
Romania
Norway
Emilia-Romagna, Italy
Milan and Monza, Italy
Tyrol, Austria

Rhineland-Palatinate, Germany

Catalonia, Spain

Ten regions in England
The Netherlands
British Columbia, Canada
Alberta, Canada

Nova Scotia, Canada
Canada

California, USA

Cook County, USA
New Jersey, USA
Maryland, USA

Chile

Mexico City, Mexico
Peru

Pooled suicide rate
Heterogeneity test

16.37 (16.15-16.59)
26.57 (26.13-27.02)
16.39 (15.88-16.91)
3.79 (3.68-3.91)
13.08 (12.12-14.1)
11.6 (10.88-12.36)
14.43 (13.43-15.5)
10.72 (9.96-11.53)
12.74 (12.13-13.38)

3.79 (3.64-3.94)
18.86 (18.37-19.37)
10.93 (10.05-11.88)
15.58 (14.39-16.87)
13.52 (13.16-13.9)
11.4 (9.16-14.18)
11.87 (10.99-12.83)
8.1 (7.29-9.00)
3.48 (2.96-4.1)

17 (14.3-20.21)
11.00 (10.03-12.07)
6.97 (6.41-7.58)
9.64 (9.12-10.19)
10.19 (9.73-10.67)
12.62 (11.68-13.64)
16.78 (15.51-18.15)
13.52 (11.37-16.07)
10.82 (10.49-11.16)
11.24 (10.92-11.58)
9.25 (8.46-10.12)
8.14 (7.58-8.74)
8.84 (8.13-9.62)
10.63 (10.16-11.13)
5.92 (5.45-6.44)
1.81 (1.67-1.97)
11.38 (9.35-13.42)
(#=99.89%, p<0.01)

16.71 (16.49-16.94)
24.74 (24.31-25.17)
15.49 (14.99-16)
3.13 (3.02-3.23)
11.5 (10.61-12.47)
10.77 (10.09-11.51)
14.67 (13.66-15.75)
9.89 (9.16-10.67)
12.61 (12-13.25)

6.08 (5.89-6.27)
25.23 (24.66-25.81)
7.76 (7.03-8.57)
14.72 (13.57-15.98)
14.26 (13.89-14.64)
9.44 (7.44-11.99)
11.85 (10.97-12.81)
8.6 (7.78-9.51)
2.34 (1.92-2.86)
11.88 (9.67-14.6)
11.00 (10.03-12.06)
7.15 (6.58-7.77)
11.32 (10.75-11.91)
10.06 (9.6-10.54)
11.36 (10.47-12.32)
11.29 (10.26-12.42)
11.3 (9.39-13.61)
7.34 (7.07-7.62)
9.12 (8.83-9.43)
8.75 (7.98-9.59)
6.81 (6.3-7.36)
9.13 (8.41-9.92)

8.4 (7.98-8.84)

5.68 (5.21-6.18)
1.70 (1.56-1.85)
10.65 (8.61-12.68)
(?=99.89%, p<0.01)

Table 2 Estimated pre- and during-pandemic suicide rates/100,000 by WHO region

WHO region

Pre-pandemic suicide rate (95% CI) (until February 2020)

During-pandemic suicide rate (95% CI) (from March 2020 to

June 2021)

Western Pacific

South East Asia
Europe
Americas

13.96 (7.93-20.00) Heterogeneity (#=99.96%, p<0.01)

11.19 (0.32-22.06) Heterogeneity (I>=—, p=0.04)

10.70 (8.52—-12.88) Heterogeneity (I>=99.08%, p <0.01)
9.94 (6.67-13.12) Heterogeneity (I>=99.82%, p <0.01)

13.28 (CI 7.09-19.47) Heterogeneity (I>=99.96%, p <0.01)

13.02 (0.66-25.39) Heterogeneity P=-, p=0.04)

10.23 (CI 7.56-12.89) Heterogeneity (I>=99.42%, p <0.01)
8.23 (CI 5.85-10.61) Heterogeneity (I>=99.74%, p <0.01)
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Table 3 Estimated pre- and during-pandemic suicide rates/100,000 by gender

Gender Pre-pandemic suicide rate (95% CI) (until February 2020) During-pandemic suicide rate (95% CI) (from March 2020 to June
2021)

Women 7.51 (CI 4.76-10.27) Heterogeneity (*=99.67%, p<0.01) 7.36 (CI 4.05-10.67) Heterogeneity (I#=99.78%, p<0.01)

Men 20.00 (CI 11.08-28.92) Heterogeneity (I#=99.93%, p<0.01) 19.21 (CI 10.15-28.26) Heterogeneity (I7=99.94%, p<0.01)

Meta-regression

In our post hoc meta-regression analysis, we aimed to fur-
ther explore the sources of heterogeneity among the included
studies. Following the Cochrane Handbook guidelines [29],
we limited the meta-regression to comparison groups com-
prising ten or more studies. Among the comparison groups
considered, only the one involving WHO regions met this
threshold, encompassing a total of 34 studies. The results
of these meta-regression analyses, which can be found in
Online Resource 14, revealed no statistically significant dif-
ferences between the groups. This indicates that the varia-
tions in effect sizes observed across different WHO regions
were not statistically significant when accounting for other
covariates in the model. Furthermore, the joint test for all
covariates, including the Knapp—Hartung modification,
yielded a p value of 0.3227, indicating that the overall test
for the model was not statistically significant. Therefore, the
WHO region did not appear to be a significant source of
heterogeneity in our study.

Discussion

Overall, there was no evidence to suggest that suicide rates
changed significantly during the pandemic, a finding which
was consistent according to gender, age group, and geo-
graphical (WHO region). Our research provides unique
contributions, despite the existence of a recently published
study on the impact of the COVID-19 pandemic on suicide
rates. Our systematic review includes a larger number of
papers, offering a more comprehensive analysis of the litera-
ture. In addition, we encompassed data from a wider range
of countries/locations, providing a diverse perspective. Fur-
thermore, our rigorous evaluation of suicide data sources
enhances the reliability and validity of our findings.

This finding is in accordance with other published
studies [22, 24, 33]. Pirkis et al. included data from 21
countries, and a more recent study from the same author
increased the number of countries analyzed to 33. The
most recent study published on the topic [24] had 20
data samples collected until December 2022. All of them
showed no evidence of significant change in suicide rates
between the periods. Only one of them included analysis
by subgroups [33], whose results are also in accordance
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with ours. Studies have looked into changes in suicide
rates during infectious disease outbreaks. Considering pre-
vious epidemics and pandemics, a recent review [33] indi-
cates that the 2003 SARS pandemic may have increased
suicide cases in Hong Kong among vulnerable groups.
Similar associations were noted during the Great Influenza
Epidemic and Russian influenza [34, 35].

Despite initial concerns about the potential negative
effects of the pandemic on suicide risk factors such as men-
tal health issues, domestic violence, financial stressors, and
access to lethal means, only a few studies [36-38] have
shown evidence of increased suicide incidence rates during
the pandemic. Possible explanations for the lack of a rise
in suicide rates include the economic support provided by
the governments to mitigate the negative effects of lock-
down and temporary closure of non-essential businesses [22,
39-44], which increased the unemployment rate (an impor-
tant risk factor of suicide). Another relevant factor, noticed
especially in high-income countries, is the boost in men-
tal health care [22, 30, 39, 40, 44-46]. Either patients with
previously diagnosed mental health conditions and people
experiencing depression, loneliness and suicidal thoughts
for the first time, both groups were well looked after with
the maintenance of mental health facilities or the creation of
telehealth services and special suicide helplines. A third fac-
tor that several studies say it may have contributed to prevent
increased suicide rates is the strengthening of family, friend-
ship, and community bonds. The feeling of unity in the face
of a “bigger challenge” and the behavior of empathy, com-
panionship, and solidarity, also known as social cohesion,
especially with people at risk, were repeatedly cited [22,
30, 44, 47-51]. The fourth most cited reason was decreased
stress and pressure related to work life balance due to remote
working [22, 41, 44, 48].

Despite finding no change in rates of suicide during the
pandemic, it is important to note that some populations may
still be at increased risk, such as those with pre-existing
mental health conditions or those experiencing significant
financial or social stressors. With governments withdrawing
economic support and a possible recession, lag effect aware-
ness is crucial. Evidence suggests a rise in suicide cases
during times of economic downturn and following natural
disasters [52, 53]. New studies and improvements in suicide
prevention are crucial. Continued monitoring and support
for those at risk is essential.
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We found no significant differences according to gender
or age group. However, women may have been more vulner-
able to lockdowns and restrictive measures due to their pres-
ence in highly affected sectors, such as service industries,
and irregular and precarious jobs [29, 32, 36]. Women who
had to work from home while managing children, particu-
larly in areas with high gender inequality or domestic vio-
lence, faced additional challenges [54—56]. In contrast, men
have been particularly affected by economic consequences of
the pandemic and may be less likely to seek help for mental
health issues [57, 58].

We were unable to detect if the COVID-19 pandemic
affected age groups differently. Rises and falls were observed
in almost all age groups in different areas. Children in China
might be affected due to academic stress, domestic violence,
and social isolation [59, 60]. Elderly people, who generally
have higher suicide rates, may have faced increased family
conflicts [60, 61].

Strengths and limitations

High quality and widely available suicide data are rare
around the globe. Around two-thirds of the nations do not
provide sufficient or reliable information on suicide mortal-
ity [62]. One of the strengths of this study is a comprehen-
sive systematic review providing pooled estimates to inform
temporal trends in suicide rates during the COVID-19 pan-
demic in over 45 areas, including whole countries, cities,
counties, and regions, covering a longer duration. However,
the study has several limitations. Publication bias is one
such limitation as we only included English language, full-
text articles, potentially overlooking relevant non-English
language studies and data from grey literature and organi-
zational websites. Not all WHO geographic regions were
analyzed. The inconsistency of suicide data sources across
studies is inherently a methodological limitation. The lack
of clarity on defining a population base and standardized
definition of suicide added to the methodological challenge.
We attempted to address some of these methodological chal-
lenges through non-inclusion of discrepant data in the analy-
sis and stating the risk of bias in our study.

Conclusion

The study showed no significant increase in suicide inci-
dence rate during the COVID-19 pandemic period compared
to the pre-pandemic period following a comprehensive scru-
tiny of individual studies relating to suicide data sources.
One such source is real-time surveillance data. However,
given the limited time frame of the included studies, longer
term studies are necessary to fully understand the total effect
of the pandemic on suicide rates. It is important to note that

the absence of a pandemic-related increase in suicides does
not justify relaxing suicide prevention policies or halting
improvements in suicide data reporting.
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