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Abstract

Background/Objectives: The COVID-19 pandemic disrupted social structures, healthcare
access, and psychological well-being, potentially intensifying substance use and suicidal
behavior. Although both phenomena have been independently studied, their co-occurrence
during the pandemic has not been systematically synthesized. To evaluate the prevalence
and patterns of suicidal behavior among individuals with substance use during the COVID-
19 pandemic through a systematic review and random-effects proportions meta-analysis.
Methods: A systematic search of PubMed, Scopus, Web of Science, and EBSCO Host was
conducted from 11 March 2020 to 15 October 2022 for studies published between March
2020 and October 2022. Eligible studies included observational designs reporting substance
use and suicidal behavior in adults during the pandemic. Risk of bias was assessed using
National Institutes of Health tools. Proportional meta-analyses were performed using a
random-effects model with Freeman-Tukey double arcsine transformation. Heterogeneity
was quantified using the I? statistic. Results: Twenty studies comprising 70,684 individuals
were included. Substance use during the pandemic was reported in 24.6 percent of par-
ticipants, while 30.7 percent exhibited suicidal behavior. A total of 16.1 percent presented
with both substance use and suicidal behavior. The pooled prevalence of any suicidal
behavior among individuals with substance use was 33.8 percent (95 percent CI, 22.8 to
45.7), with substantial heterogeneity. Alcohol showed a pooled prevalence of 36.2 percent,
cannabis 48.1 percent, and tobacco 11.5 percent. Suicidal ideation was the most frequent
outcome, with a pooled prevalence of 36.8 percent among substance users. Most studies
reported an increased association between substance use and suicidal behavior compared
with pre-pandemic periods. Conclusions: Substance use and suicidal behavior frequently
co-occurred during the COVID-19 pandemic, particularly suicidal ideation and alcohol
use. These findings highlight the need for integrated mental health and substance use
interventions during public health crises.

Keywords: COVID-19 pandemic; substance use; suicidal behavior; suicidal ideation;
proportions meta-analysis
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1. Introduction

The relationship between substance use and suicidal behavior gained significant at-
tention during the COVID-19 pandemic, particularly because substance abuse could act
as a potential coping mechanism in a moment of uncertainty, social isolation, and height-
ened stress levels [1-3]. Substance use has been previously identified as a maladaptive
coping mechanism, often resulting in addiction, negative behavioral changes, and, in some
cases, withdrawal syndrome that develops particularly during periods of restricted access,
such as those caused by pandemic-related policies [4,5]. Furthermore, substance use has
been reported as a significant contributor to suicidal ideation and behavior, as it can ex-
acerbate underlying mental health conditions and intensify feelings of hopelessness and
despair [6-9].

Beyond acute stressors, the COVID-19 pandemic introduced sustained disruptions
to social structures, healthcare access, employment, and daily routines, all of which are
recognized determinants of mental health and suicide risk [2,3,6]. Lockdowns, quarantine
measures, and physical distancing policies reduced access to protective social networks
while simultaneously increasing exposure to psychological stress, loneliness, and economic
uncertainty; these conditions disproportionately affected individuals with pre-existing
psychiatric disorders, substance use disorders, and socioeconomic vulnerabilities, worsen-
ing both substance consumption patterns and suicide-related outcomes [2,3,6]. Emerging
evidence suggests that changes in substance use during the pandemic were not uniform
but varied according to substance type, demographic characteristics, and regional policy
responses [6,7]. Alcohol consumption, misuse of prescription medications, and illicit drug
use were reported to increase in specific populations, particularly among individuals expe-
riencing anxiety, depression, or chronic stress [6,7]. These patterns are clinically important,
as both acute intoxication and chronic substance use are associated with impaired judgment,
emotional dysregulation, and increased impulsivity, all of which are established proximal
risk factors for suicidal behavior [6,7]. Importantly, the pandemic context also altered access
to mental health and addiction services. Disruptions in outpatient care, reduced availability
of interventions, and delays in emergency psychiatric evaluation may have contributed
to unmet treatment needs [1,2,5]. Additionally, increased reliance on self-medication with
psychoactive substances may have further worsened psychiatric symptoms and increased
vulnerability to suicidal ideation and attempts; these systemic factors highlight the need to
examine substance use and suicide risk within a broader public health framework [1,2,5].
Moreover, it is important to note that the COVID-19 pandemic did not represent a uniform
exposure across countries or regions; certainly, public health responses varied widely with
respect to the timing, duration, and severity of restrictions, including lockdowns, quar-
antine measures, access to healthcare services, educational disruptions, and limitations
on social interaction. These policy-driven differences likely influenced patterns of psy-
choactive substance use, help-seeking behavior, and suicide risk in context-specific ways.
Consequently, the associations described in this review should be interpreted within the
framework of heterogeneous regional responses to the pandemic, rather than as effects of a
single, standardized global intervention.

Although the acute phase of the COVID-19 pandemic has ended, its mental health con-
sequences have not; the pandemic functioned as a prolonged, population-wide stressor that
intensified substance use behaviors, disrupted access to mental health and addiction ser-
vices, and exacerbated suicide risk factors [6,7]. Emerging evidence suggests that increases
in psychoactive substance use, delayed psychological distress, and unmet treatment needs
have persisted beyond the lifting of public health restrictions [2,3,6,7]. As such, examining
the relationship between substance use and suicidal behavior during the pandemic remains
highly relevant, not as a retrospective exercise, but as a means of understanding the down-
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stream and potentially enduring effects of large-scale societal crises. Insights derived from
this period may inform post-pandemic suicide prevention strategies, addiction services
planning, and preparedness for future public health emergencies.

Even though individual studies have explored substance use or suicidal behavior
during the COVID-19 pandemic, findings remain highly heterogeneous, with variability
in study design, populations, substances examined, and outcome definitions. Moreover,
the extent to which substance use specifically mediated or moderated suicidal ideation
and behavior during this period has not been comprehensively synthesized. Therefore, a
systematic evaluation of the available evidence is necessary to clarify these associations,
identify high-risk groups, and inform prevention strategies during future large-scale public
health crises; which is why we decided to evaluate substance use, its effects, and its relation
to suicidal ideation and behavior during the COVID-19 pandemic through the means of
a systematic methodology that implements a random-effects proportions meta-analysis
where feasible.

2. Materials and Methods

This systematic review and meta-analysis were conducted according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analysis (Supplementary Materials
PRISMA) guidelines, including the registry of our research protocol in the International
Prospective Register of Systematic Reviews (PROSPERO) under the ID CRD42023421552.

2.1. Eligibility Criteria
2.1.1. Study Types

We included cross-sectional, cohort, and case—control studies that mentioned the
relationship between substance use-related disorders and the development of suicidal
ideation or behavior during the pandemic. All secondary studies (systematic, scoping, and
narrative reviews) and those not based on humans were excluded.

2.1.2. Participants

Subjects from all ages, genders, cultures, and countries were included, as long as they
had a clear diagnosis of substance abuse as well as a type of suicidal behavior; for the pur-
pose of this study, the definition of substance abuse provided by the United States Centers
for Disease Control and Prevention (CDC) was considered: “Use of selected substances,
including alcohol, tobacco products, illicit drugs, inhalants, and other substances that can
be consumed, inhaled, injected, or otherwise absorbed into the body with possible depen-
dence and other detrimental effects”. On the other hand, the definition of suicide behavior
is heterogeneous, as not all considered papers were clear as to what they considered to be
a suicide behavior. However, for the purpose of our review, it is defined as a spectrum
of behaviors from suicide risk and/or preparatory behaviors, attempts up to completed
suicide that may or may not include suicidal ideation.

2.1.3. Language

We included articles in Spanish, English, Korean, French, or Italian. All articles
conducted with the aforementioned criteria and conducted during and/or analyzing the
effect of the COVID-19 pandemic.

2.2. Information Sources and Search Strategy

An electronic search was conducted in four databases: Scopus, PubMed, Web of
Science, and EBSCO host from 11 March 2020 to 15 October 2022, using a combination of
free-text and medical subheadings (MeSH) terms that considered the following key terms:
COVID-19, substance use (abuse), suicide, suicide behavior; no restrictions or filters were
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applied and all databases were queried from 11 March 2020 to 15 October 2022 considering
the COVID-19 onset, its lockdown periods, its peak, and its subsequent diminishment as
COVID-19 pandemic measures were lifted and vaccination efforts progressed worldwide.
Studies in English, Spanish, French, Italian, and Korean were included, addressing all
primary studies analyzing the relationship between substance use and the development
of suicidal behavior during the pandemic. In each database, keywords and their variants
were used to identify articles related to suicide, substances, and COVID-19.

2.3. Selection Process

Mendeley Desktop (version 1.19.8) was used during the data selection process to
identify and remove duplicate entries, ensuring an accurate count of unique articles for the
initial screening. Two reviewers (S.C. and D.O.) independently assessed titles and abstracts
according to predefined inclusion criteria. Discrepancies were resolved by consensus and
with the participation of a third reviewer (E.C.). To ensure methodological rigor, a second
full-text review was performed on articles that passed the initial screening; this review
focused on studies examining the association between substance use disorders, specifically
involving substances with abuse potential as classified by the National Institute on Drug
Abuse (NIDA), and the emergence of suicidal behavior during the COVID-19 pandemic.
Four reviewers conducted blind, independent reviews, and any disagreements were solved
by mutual consensus before data extraction and bias assessment.

2.4. Data Items

Data collection was carried out by creating a database in Microsoft Excel and manually
extracting the information of each article that was selected; variables considered included
aspects related to the different suicidal behaviors and substance use, basic article informa-
tion (author, year, DOI, study design), demographic data (age, gender), type of substance
and usage dimension, the relationship between substance use and suicidal ideation, and
the impact of the COVID-19 pandemic, if specified. For the meta-analysis, specific absolute
frequencies for those diagnosed with substance abuse and who presented suicidal behavior
were extracted and compared with the total population in order to calculate a prevalence.

2.5. Risk of Bias

The bias analysis was performed using the study quality assessment tools from the
National Institutes of Health. The bias of each article was independently reviewed by
two researchers, and any discrepancies were resolved by a third through mutual consensus.
To evaluate the risk of bias, two researchers independently read the articles included and
applied a questionnaire of 14 questions, based on the study design, and classified them into
low, moderate, and high risk of bias based on the percentage of positive (yes) answers as
follows: >80% (low risk), 50-79% (moderate risk), and <50% (high risk).

2.6. Data Synthesis and Analysis

Two primary outcomes were defined for this review. The first was the presence or
prevalence of suicidal ideation or suicidal behavior, including suicide attempts, among
individuals with reported substance use during the COVID-19 pandemic. The second
outcome concerned the relative distribution of substance use types associated with sui-
cidal outcomes, such as alcohol, illicit drugs, or non-medical use of prescription med-
ications. The primary outcome was used to perform a proportional meta-analysis em-
ploying a random-effects model with the Freeman-Tukey double arcsine transformation
to stabilize variance; pooled estimates were reported as proportions with corresponding
95% confidence intervals. Statistical heterogeneity was quantified using the I? statistic
and interpreted as low (I? < 25%), moderate (I> = 25-74%), or high (I > 75%). In in-
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stances of substantial heterogeneity, sensitivity analyses were conducted to explore po-
tential sources contributing to between-study variability; assessment of publication bias
was conducted qualitatively and incorporated into the overall risk-of-bias evaluation, as
conventional quantitative approaches such as funnel plots and Egger regression are not
appropriate for meta-analyses of proportions and may yield misleading results in this
context. All statistical analyses were performed using the Joanna Briggs Institute Sys-
tem for the Unified Management, Assessment and Review of Information (JBI SUMARI),
Adelaide, Australia.

Given the anticipated clinical, methodological, and contextual heterogeneity across
studies conducted during different phases of the COVID-19 pandemic and in diverse
populations, pooled prevalence estimates were interpreted as descriptive summaries
rather than precise population parameters. In this context, the purpose of the random-
effects meta-analysis was not to derive a single generalizable prevalence estimate, but
to characterize the overall magnitude and variability of co-occurring substance use and
suicidal behavior across heterogeneous settings. Accordingly, pooled estimates should
be interpreted alongside heterogeneity metrics and study-level distributions, recogniz-
ing that high I? values reflect genuine between-study variability rather than solely
statistical imprecision.

3. Results
3.1. Study Selection

After an initial analysis of 1466 abstracts, 967 were considered after duplicate deletion;
from these, 75 reports were not available for retrieval. Therefore, 892 studies went through
our full screening process, resulting in a total of 20 articles selected for our study [10-29].
The full selection process is presented in the PRISMA flow diagram (Figure 1).

3.2. Risk of Bias

Out of the 20 articles that were included for this study, 2 articles scored an estimate of
11 out of 14 positive responses, resulting in a low risk of bias; 11 articles scored between
7 and 11 positive responses, resulting in a moderate risk of bias; and 7 articles scored
lower than 7 positive responses, resulting in a high risk of bias. Most of the articles that
were considered as high risk of bias were unable to meet rigorous methodological stan-
dards due to the inherent difficulties of conducting research in the context of a world
pandemic, including issues with follow-up and obtaining objective measures of exposure
and outcomes.

3.3. Substance Abuse and Suicide Behavior During the COVID-19 Pandemic

A total of 70,684 cases were considered from the 20 included research articles [10-29].
Among these, 17,384 (24.6%) reported substance use during the pandemic, and 21,663
(30.7%) reported a form of suicidal behavior (suicidal ideation, suicidal risk, completed
suicide, attempted suicide, and/or unspecified suicide behavior) [10-29]. Within the
total population, 11,382 (16.1%) represented individuals that concurrently presented with
substance use and any type of suicidal behavior, as shown in Table 1 [10-29]. Among
these, the main substances reported were alcohol in 4453 cases, unspecified substances in
3435 cases, tobacco in 3372 cases, and cannabis in 122 cases; conversely, among the main
suicidal behaviors in substance users, suicidal ideation was the most frequent, reported
in 8646 cases, followed by unspecified suicidal behavior in 2187 [10-29]. The relative
frequencies of both substances and suicidal behavior are presented in Figure 2.
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Identification

Identification of studies via databases and registers ]

Records identified from:
Databases
PubMed (325)
SCOPUS (224)
EBSCO HOST (535)
Web of Science (382)
TOTAL: 1466

Records removed before screening:

Duplicate records removed (499)

4

Screening

Included

Title/Abstracts records sought for
retrieval (967)

Records unavailable for retrieval (75)

4

Records assessed for eligibility (n
=892)

Reports excluded:

e  Study type not eligible for our
study (212)
Different language (42)
Study does not relate with our
research purpose (566)

Full text articles assessed for eli-
gibility.
(72)

Full text articles excluded (n=52):

Data reported not related to the
COVID-19 pandemic (n=1)

No clear substance consumption
during the pandemic (n=1)

No substance use disorder (n=5)
Considers substances/drugs
without potential risk of abuse
(n=27)

Does not link substance use to
suicide behaviour (n=5)

Does not report absolute
frequencies of substance use and
suicidal behaviour (n=13)

Studies included in review.
(n=20)

Figure 1. PRISMA flow diagram of the study selection process.
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Table 1. Reported associations between substance use and suicide behavior by substance type and population during the COVID-19 pandemic.

% of the
Popula-
() Suicide % of the (N)Who  fion Who
(n) Total Behavior Total Used Sub-
: . (n) Who . stance(s),
Population with or Used Sub- Population stance(s) Who Had
of the . Without Type of Who Used .. and Had a ..
Target Agein stance(s) Suicide .. a Suicide
Author Year Country . Study Sex Substance Sub- . Sub- . Suicide .
Population Duri Years . During the Behavior . Behavior
uring the Use During stance COVID-19 stance(s) Behavior Durin
COVID-19 the Pandemi During the During the th 8
Pandemic COVID-19 andemic  covibp-19 COVID-19 b
. . . COVID-
Pandemic Pandemic Pandemic 19
Pan-
demic
Gerstner R Individuals who Male: 78.7% Completed
ersine 2022 Ecuador  completed suicide in 1593 >15 Female: 1593 Alcohol 139 8.72 omplete 139 100
etal. [10] o Suicide
Ecuador 21.3%
Alcohol Suicide 31 57.4
Attempt
54 23.1 —
Adolescents Alcohol uicide 30 55.5
. receiving services Ideation
Butk‘lﬂ‘[lﬁlp 2021 Uganda  from Uganda Youth 219 13-19 FMaleI: ?ZE;/Z ’ 101 Unspecified Suicid
etak Development Link emale: 68% Sub- AEICI et 7 36.84
during COVID-19 stances 19 71 emp
Unspecified ..
Sub- Suicide 12 63.16
Ideation
stances
Previously
Kim hospitalized South Male: 65.5% Suicide
etal. [12] 2022 South Korea Korean patients 388 >18 Female: 388 Alcohol 147 37.88 Attempt 147 100
' with self-harm 34.5% p
episodes
Anand atiiizggﬁ(z):glern Male: 40% Suicide
2022 Poland p 634 18-76 Female: 40 Alcohol 21 3.31 21 100
etal. [13] Poland treated for 60% Attempt

self-poisoning
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Table 1. Cont.
% of the
(n) Suicide % of the (N) Who Population
(n) Total Behavior Total Used Sub- Who Used
. . (n) Who .
Population with or Used Sub- Population stance(s) Sub-
Tareet of the Ace in Without Type of stance(s) Who Used Suicide and Had a stance(s),
Author Year Country g€’ Study 8 Sex Substance Sub- . Sub- . Suicide Who Had a
Population . Years . During the Behavior - L.
During the Use During stance COVID-19 stance(s) Behavior Suicide
COVID-19 the Pandemic During the During the Behavior
Pandemic COVID-19 COVID-19 COVID-19 During the
Pandemic Pandemic Pandemic COVID-19
Pandemic
Australian frontline
Bismark and allied health Male: 19% Suicid
Marie 2022 Australia care workers 7795 >18 Female: 819 Alcohol 2056 26.37 uiciae 309 15.02
, Ideation
etal. [14] surveyed 81%
mid-pandemic
The general adult Suici'de
Mamun population in Male: 56.1% Tobacco 1486 14.76 Ideation 88 5.92
etal. [15] 2021 BangladESh Bang]adesh su_rveyed 10,067 20-39 Female: 506 Suicide
nationwide during 43.9% Alcohol 267 2.65 Ideation 23 8.61
the pandemic
LGBTQ2+ adults in o Suicide
Good Canada surveyed for M;le: 5&;6 Yo Alcohol 123 24.5 Ideation 32 26
codyear 2021 Canada mental health and 502 >18 emae: 85 —
etal. [16] substance use durin; 39.6% i Suicide
coviD19 Other: 4.8% Cannabis 9 18.52 Ideation 36 387
) Volunteer German Male: 30.9% Alcohol 623 26.3 I?il:;ctlien 275 4414
Deimel D 2022 Germany zfldults S}lrveyed. 2369 25 64 Female: 938
etal. [17] online during the first 67.8% C bi 9 03.0 Suicide 57 59.37
COVID-19 lockdown Other: 1-5% annabis 6 01 Ideation :
U.S. military
veterans enrolled in
. . a longitudinal Male: 91.6% Unspecified -
Nichter 2021 United - ental health study 3078 >18 Female: 241 Sub- 52 168 Suicide 52 100
etal. [18] States o Ideation
(pre- and 8.4% stances
during-COVID
comparison)
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% of the
(n) Suicide % of the (N) Who Population
(n) Total Behavior (1) Who Total Used Sub- Who Used
Population with or Used Sub- Population stance(s) Sub-
Target of the Age in Without Type of stance(s) Who Used Suicide and Had a stance(s),
Author Year Country Povulation Study Years Sex Substance Substance During the Sub- Behavior Suicide Who Had a
P During the Use During C OVI]g)-19 stance(s) Behavior Suicide
COVID-19 the Pandemic During the During the Behavior
Pandemic COVID-19 COVID-19 COVID-19 During the
Pandemic Pandemic Pandemic COVID-19
Pandemic
UsS.
university
students
. . surveyed Male: 38.8% ..
Lardier 2022 United during Fall 606 18-25 Female: 70 Alcohol 606 100 Suicide 62 1023
etal. [19] States o Ideation
2020 on 61.2%
alcohol use
and mental
health
University
students from
a Japanese
national
Nomura university Male: 54% Suicide
2021 Japan ) 2449 18-22 Female: 162 Alcohol 65 2.65 . 48 73.84
et al. [20] during the 45% Ideation
May-June
2020
stay-at-home
order
agi?tzsﬂflf;m Alcohol 3074 73 Iillé::ii 3074 100
the . !
Trettel, A. ) Amazonian emale: Suicide
etal. [21] 2022 Brazil Legal Region 4203 18-93 648% 3395 Tobacco 3214 76 Ideation 3214 100
(10 rnunjcipa]i- Male: 35.2%
ties) surveyed Unspecified Suicide
during Sublztances 1240 295 Ideation 1240 100
COVID-19
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% of the
(n) Suicide % of the (N) Who Population
(n) Total Behavior Total Used Sub- Who Used
. . (n) Who .
Population with or Used Sub- Population stance(s) Sub-
Tareet of the Ace in Without Tvpe of stance(s) Who Used Suicide and Had a stance(s),
Author Year Country g€’ Study 8 Sex Substance yp . Sub- . Suicide Who Had a
Population Duri Years . Substance During the Behavior - L.
uring the Use During COVID-19 stance(s) Behavior Suicide
COVID-19 the Pandemic During the During the Behavior
Pandemic COVID-19 COVID-19 COVID-19 During the
Pandemic Pandemic Pandemic COVID-19
Pandemic
Canadian
adults
nationally
Varin. M sampled in Fall Female: Suicide
ot al EZZ] 2022 Canada 2020 (Statistics 12,344 >18 57.1% 296 Alcohol 126 1.02 Ideation 94 74.6
' Canada) for Male: 42.9%
alcohol and
suicide
ideation
Adults with
substance use
disorder
de Moura receivin Female: Un. ified
PT. 2022 Brazil CCevIng 70 >18 57.1% 29 spectiie 51 72.86 Suicide Risk 29 56.86
treatment at a Substances
etal. [23] . Male: 42.9%
psychosocial
care center in
Brazil
Surveyed Alcohol 377 72.92 Suicide Risk 92 244
Spanish
Caravaca- university Female:
Sanchez F. 2022 Spain students from 517 18-50 86.4% 175 Tobacco 169 32.68 Suicide Risk 54 31.95
etal. [24] a public Male: 13.6%
pubi Cannabis 63 20.1 Suicide Risk 29 46.03
university
Patients
presenting
with
. self-harm or C=no i Unspecific
Maguire 2022 Treland suicidal 3749 1860  Female: 50% 3749 Unspecified 1156 30.83 Suicide 1156 100
etal. [25] . . Male: 50% Substances .
ideation at an Behavior
Irish
emergency
department
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% of the
(n) Suicide % of the (N) Who Population
(n) Total Behavior (1) Who Total Used Sub- Who Used
Population with or Used Sub- Population stance(s) Sub-
Target of the Age in Without Type of stance(s) Who Used Suicide and Had a stance(s),
Author Year Country Populati Study Sex Substance . Sub- . Suicide Who Had a
opulation Duri Years R Substance During the Behavior X ..
uring the Use During COVID-19 stance(s) Behavior Suicide
COVID-19 the Pandemic During the During the Behavior
Pandemic COVID-19 COVID-19 COVID-19 During the
Pandemic Pandemic Pandemic COVID-19
Pandemic
Patients Unspecific
attended for Alcohol 24 493 Suicide 24 100
. suicidal Female: Behavior
SZII‘TZ‘;’] 2022 Spain behavior in a 487 18-57 59.2% 487 —
' psychiatric Male: 40.8% Unspecified UHSP?lelc
emergency Substances 56 115 Suicide 56 100
department Behavior
Adults
(>18 years)
attended for
suicide-related
. . emergency Female i Unspecific
Ridout K. 2021 United department 8190 >18 57.1% Male 8190 Unspecified 881 10.75 Suicide 881 100
etal. [27] States encounters at 2.9, Substances Behavi
. 9% ehavior
Kaiser
Permanente
Facility in
Northern
California
s Unspecific
atts;ﬁgzn B . . Alcohol 17 10 Bsef;i/?sr 17 100
Vuscan ML.E . completed ot ot
etal. [28] 2022 Romania suicidIZs from 170 reported reported 170 " Unspecific
forensic and Unspecified 2 311 Suicide 2 100
hospital data Substances Behavior
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% of the
(n) Suicide % of the (N) Who Population
(n) Total Behavior (1) Who Total Used Sub- Who Used
Population with or Used Sub- Population stance(s) Sub-
Tareet of the Ace in Without Tvpe of stance(s) Who Used Suicide and Had a stance(s),
Author Year Country g€’ Study 8 Sex Substance yp . Sub- . Suicide Who Had a
Population . Years . Substance During the Behavior - L.
During the Use During COVID-19 stance(s) Behavior Suicide
COVID-19 the Pandemic During the During the Behavior
Pandemic COVID-19 COVID-19 COVID-19 During the
Pandemic Pandemic Pandemic COVID-19
Pandemic
University Unspecific
students from Female: Alcohol 663 5.89 Suicide 35 5.28
XuY 30 universities 63.98% Behavior
i ; 11,254 > :
etal. [29] 2021 China in I‘_/I\,iha}n 25 >15 Male: 229 Unspecific
(Hubei 36.02% Tobacco 424 3.77 Suicide 16 3.77
Province) Behavior
Total 70,684 21,663 17,384 11,382
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Cannabis, 1.2% Completed

Tobacco, 29.6 %
N

Unspecified, 30.1 %_/

Suicide Risk
Suicide 1.2% _, 1.8%

Suicide
Alcohol, 39.1% \Attempt 1.8%

Unespecific
Suicide
Behavior
19.2%

Suicide
Ideation 76%/

Figure 2. Distribution of calculated relative frequencies of reported substances and suicide behaviors
among individuals with concurrent substance use and suicidal behavior during the COVID-19 pandemic.

For our proportions random-effects meta-analysis, we conducted a series of evaluations
looking into all substances and all suicide behaviors, as well as specific substances with
suicide behaviors, and suicidal ideation (the most common behavior) with all substances, with
sensitivity analysis (removal of outliers). The main caveat of our analyses is the significant
heterogeneity observed even after sensitivity analysis, with a calculated 12 statistic ranging
from 99.8 to 74.2 (i.e., a high degree of heterogeneity). Therefore, we must exert caution during
the interpretation of these results and their application in general; furthermore, this degree
of heterogeneity showcases the difficulty in assessing such a complex association as suicide
behavior and substance abuse during a global pandemic, which affected the execution of the
studies due to problems in follow-up and recruitment of participants.

When looking into all substances and all suicide behaviors, after sensitivity analysis
performed by removing 7 articles [10,12,18,21,26-28] from specific comparisons that reported
a proportion of 100% between a determined substance and suicide behavior, we calculated a
pooled prevalence of 33.8% (95% CI, 22.8-45.7, p < 0.0001; = 99.0) of any suicide behavior in
those with a reported substance abuse during the COVID-19 pandemic (Figure 3).

Study Events Total Weight, F-T, Random, 95% CI
Caravaca-Sanchez F. et al. (2022) 92 377 — 5.15% 0.244[0.202, 0.289]
Mamun et al. (2021) 23 267 — 5.14% 0.086 [0.055, 0.123]
Xu Y. et al. (2021) 35 663 - 5.18% 0.053 [0.037, 0.071]
Bukuluki P. et al. (2021) 31 54 I —1 4.89% 0.574 [0.439, 0.704]
Bukuluki P. et al. (2021) 30 54 —_— 4.89% 0.556 [0.421, 0.686]
Bismark Marie et al. (2022) 309 2056 - 5.19% 0.150[0.135, 0.1661
Goodyear et al. (2021) 32 123 — 5.06% 0.260 [0.186, 0.342]
Deimel D. et al. (2022) 275 623 —— 5.17% 0.441[0.403, 0.481]
Lardier et al. (2022) 62 606 - 5.17% 0.102 [0.079, 0.128]
Nomura et al. (2021) 48 65 — 4.94% 0.738 [0.624, 0.839]
Varin M. et al. (2022) 94 126 — 5.06% 0.746 [0.666, 0.819]
Goodyear et al. (2021) 36 93 = 5.02% 0.387 [0.290, 0.489]
Deimel D. et al. (2022) 57 96 — 5.02% 0.594 [0.494, 0.690]
Caravaca-Sanchez F. et al. (2022) 29 63 — 4.93% 0.460 [0.338, 0.585]
Mamun et al. (2021) 88 1486 H 5.19% 0.059 [0.048, 0.072]
Caravaca-Sanchez F. et al. (2022) 54 169 — 5.1% 0.320[0.251, 0.392]
Xu Y. etal. (2021) 16 424 2 5.16% 0.038[0.021, 0.058]
Bukuluki P. et al. (2021) 7 19 [ am | 4.42% 0.368 [0.163, 0.600]
Bukuluki P. et al. (2021) 12 19 —_— 4.42% 0.632 [0.400, 0.837]
de Moura et al. (2022) 29 51 — 4.88% 0.569 [0.430, 0.702]
Total (0.05% Cl) 1359 7434 — 033810228, 0.437)
Heterogeneity: T2=0.07, x*=1239.16, df=19 (P< 0.0001) 1>=99
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Figure 3. Forest plot of the random-effects proportions meta-analysis of all substances and all suicide
behaviors after sensitivity analysis [11,14-17,19,20,22-24,29].
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When looking at specific substances and their influence in all suicide behavior, we
found a pooled any-suicide-behavior prevalence of 36.2% (95% CI, 17.7-57.1; p < 0.0001;
12 =99.3), 48.1% (95% CI 35.9-60.4; p = 0.0162; 12 = 74.2), and 11.5% (95% CI, 0.8-31.3;
p < 0.0001; I? = 98.9) for alcohol, cannabis, and tobacco, respectively (Figure 4).

Study Events Total Weight, F-T, Random, 95% CI
Bukuluki P et al. (2021) 31 54 —_— 8.8% 0.574 [0.439, 0.704]
Bukuluki P et al. (2021) 30 54 — 8.8% 0.556 [0.421, 0.686]
A Bismark Marie et al. (2022) 309 2056 - 9.27% 0.150 [0.135, 0.166]
Mamun et al. (2021) 23 267 . 9.18% 0.086 [0.055, 0.123]
Goodyear et al. (2021) 32 123 -—-—« 9.06% 0.260 [0.186, 0.342]
Deimel D et al. (2022) 275 623 et 9.24% 0.441 [0.403, 0.481]
Lardier et al (2022) 62 606 - 9.24% 0.102 [0.079, 0.128]
Nomura et al. (2021) 48 65 — 8.88% 0.738 [0.624, 0.839]
Varin, M et al. (2022) 94 126 —— 9.07% 0.746 [0.666, 0.819]
Caravaca-Sanchez F. et al. (2022) 92 377 —— 9.21% 0.244 [0.202, 0.289]
XuYetal (2021) 35 663 - 9.24% 0.053 [0.037, 0.071]
Total (0.05% CI) 1081 —— ——————— 0.332[0.180, 0.503]

Heterogeneity: T2=0.08, x2=743.05, df=10 (P< 0.0001) I’=99.2
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Figure 4. Forest plots of proportion random-effects meta-analyses looking at the pooled preva-
lence of alcohol (A), cannabis (B), and tobacco (C) abusers who presented with any suicide behav-
ior [11,14-17,19,20,22,24,29].

The last meta-analysis looked into the most common type of suicide behavior (suicide
ideation) and the prevalence of co-occurrence with all drugs and just alcohol resulting in a
pooled prevalence of 36.8% (95% CI, 21.7-53.3; p < 0.0001; I? = 99.2), and 36.2% (95% CI
17.7-57.1; p < 0.0001; 12 = 99.3), respectively (Figure 5).
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Study Events Total Weight, F-T, Random, 95% CI
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Figure 5. Forest plots of proportion random-effects meta-analyses looking at the pooled prevalence
of any drug (A), and alcohol (B) with suicide ideation [11,14-17,19,20,22].

Finally, to determine the influence of COVID-19 on the population with concurrent
substance use and suicide behavior, a qualitative conjoined analysis was performed for
each article to evaluate whether the association between these two factors was reported
to have increased, decreased, or remained unchanged, compared to pre-pandemic times.
Out of the 4453 alcohol users with concurrent suicide behavior, 95.9% reported an in-
creased association, 0.4% a decreased association, and 3.7% an unchanged association;
of the 3435 undetermined substance users with suicide behavior, 99.9% demonstrated an
increased association, while 0.1% a decreased association [10-29]. Finally, out of the
122 reported cannabis users, 53.3% reported an increased association while 46.7% reported
an unchanged association to any suicide behavior [10-29].

4. Discussion

COVID-19 exposed multiple failings in healthcare and public health inequities all
over the world; the pandemic allowed us to look into significant shortcomings related
to health access but also related to the dynamics of the pandemic itself (i.e., isolation,
social distancing, mobility restrictions, etc.). Such dynamics have been studied as factors
associated with multiple health conditions that worsened or were heightened during the
pandemic, such as mental health issues and substance abuse [1-9]. In this systematic review,
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we decided to focus on the relationship between substance abuse during the pandemic
and the appearance of suicidal behavior due to the context of the pandemic itself. We
found that, out of 70,684 individuals included in our review, originating from 20 research
articles [10-29], 24.6% reported substance use during the pandemic, and 30.7% reported a
form of suicidal behavior. When focusing on those individuals that presented both occur-
rences (i.e., substance use and suicidal behavior) through the means of a random-effects
proportions meta-analysis, we found a pooled prevalence of 33.8% (95% CI, 22.8-45.7,
p < 0.0001; I? = 99.0), with cannabis and alcohol showing pooled prevalences of 48.1% (95%
CI 35.9-60.4; p = 0.0162; I2 = 74.2) and 36.2% (95% CI, 17.7-57.1; p < 0.0001; I2 = 99.3),
respectively [10-29]. Furthermore, suicidal ideation was the most common behavior, with a
pooled prevalence in any drug use of 36.8% (95% CI, 21.7-53.3; p < 0.0001; I? = 99.2) [10-29].
However, a key consideration when interpreting our findings is the consistently high
heterogeneity observed across all pooled analyses. I? values approaching 99% indicate that
the variability in prevalence estimates is largely driven by real differences between studies
rather than random error. This heterogeneity likely reflects substantial variation in study
populations, pandemic phases, public health restrictions, healthcare access, substance avail-
ability, and definitions of both substance use and suicidal behavior. Under such conditions,
pooled prevalence estimates should not be interpreted as definitive or universally applica-
ble values. Instead, they provide a quantitative synthesis that illustrates the breadth and
magnitude of co-occurrence across highly diverse contexts. In this sense, the meta-analysis
serves to demonstrate that the co-occurrence of substance use and suicidal behavior during
the COVID-19 pandemic was common and substantial, while simultaneously underscoring
that its expression was strongly context dependent.

First, it should be noted that this study does not determine a causal relationship but
instead aims to explore the impact of the COVID-19 pandemic on both of these multifac-
torial conditions. The association between substance use and suicidal behavior has been
consistently documented in the scientific literature, even before the pandemic. Conner et al.,
reported in their meta-analysis that substance use could significantly increase suicide risk
(OR =7.18, CI1 95%: 3.22-16.01), being the most common disorder alcohol abuse (OR = 3.94,
CI 95%: 2.04-7.59); meanwhile, cannabis use and suicide behavior did not revealed any
correlation (OR = 2.51, CI 95%: 0.60-10.54) [30]. These results align with our study, as
we found that the main substance studied in suicide behavior was alcohol in 14 out of
20 studies, in 4273 subjects out of 8382 alcohol users. In contrast, our findings for cannabis
use differed, as two out of the three studies that considered cannabis use found an increased
association for suicide behavior for 122 individuals out of 252 cannabis users and a pooled
prevalence of 48.1% (higher than the alcohol pooled prevalence). Considering tobacco
use, we found a pooled prevalence of 11.5% (95% CI, 0.8-31.3; p < 0.0001; I? = 98.9) with
any suicide behavior but found an overall 29.6% consumption reported in the literature.
This finding may reflect a maladaptive coping mechanism previously described by Bindu
et al., where stress was found to be a major factor in both initiation and maintenance of
smoking, as it presented to have a clear relation for 70% of smokers [31]. Nonetheless,
the SARS-CoV-2 pandemic constituted a stress factor on its own right, where 13 out of
20 studies reviewed reported an influence on suicide behavior and 11 out of 20 an influence
on substance use. These effects add to the numerous factors the pandemic introduced; from
its onset, uncertainty regarding symptomatology and mortality risk generated widespread
fear, prompting the implementation of public health measures, including social distancing
and lockdowns, which, in turn, disrupted daily routines, reduced access to social support,
had economic ramifications, and led to loss of loved ones [32].

Thus, the pandemic increased mental burden on the general population, with cer-
tain subgroups disproportionately affected. Nomura et al. reported that weekly alcohol
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consumption in enrolled university students was associated with depressive symptoms
and increased suicide behavior (OR = 2.60, 95% CI, 1.03-6.55) [20]. Certainly, alcohol
consumption by students amidst an uncertain future and possible unemployment has a
positive association with suicidal ideation [21]. The lockdown itself, without any protective
factors such as exercise or good relationships among family members, resulted in substance
use as an instrument to dissociate from reality [21]. Nonetheless, the demographics in our
recollected data suggests that patients who had suicidal ideation or behaviors during the
inception of the pandemic were mostly individuals who had worsened mental health due
to persistent anxiety, stress, and depressive events. As Goodyear et al. suggest, substance
use with suicide ideation was highly prevalent in their sample study among LGBTQ2
individuals: 2.28 (95% CI, 1.28-4.07); as a result of the mental state, individuals coped with
mostly alcohol by approximately 30% and 19% with cannabis use [16].

Regarding the type of suicide behavior during the COVID-19 pandemic, our study
found that the main type of suicide behavior reported in the literature was suicide ideation
(75.96%), sharing a comparable tendency to Poorolajal et al. pre-pandemic meta-analysis
where substance use disorder doubled the odds of suicide ideation, however in contrast
to their findings, our study did not demonstrate a similarly strong association between
substance use and suicide attempt OR = 2.49 (95% CI: 2.00-2.98) [6]. This may result
from pandemic measures, such as lockdowns that, in certain subgroups, allowed greater
family presence, and in others, reduced access to suicidal means, including the progress of
telemedicine during recent years, allowing for better treatment options and mental burden
management [33].

Study Limitations

Our systematic review has several important limitations that should be carefully con-
sidered when interpreting its findings. First, a substantial proportion of the included studies
did not clearly specify either the type of suicidal behavior or the exact substance involved.
Although this limitation reflects the real-world complexity of clinical and epidemiologi-
cal reporting during a global health emergency, it introduced unavoidable classification
ambiguity. To mitigate this issue, we created predefined categories for unspecified suici-
dal behavior and unspecified substances. However, due to their intrinsic heterogeneity
and the risk of misinterpretation, these categories were excluded from substance-specific
inferential discussions, which may have led to an underestimation of certain associations.
Second, the included studies were conducted across heterogeneous sociocultural contexts
and pandemic phases, characterized by marked variability in lockdown severity, duration,
healthcare accessibility, and public health responses. This contextual diversity represents a
major source of confounding and limits direct cross-study comparability. Also, the wide
heterogeneity observed in all pooled analyses, even after sensitivity testing, underscores
the multifactorial nature of suicidal behavior and substance use during the pandemic and
restricts the generalizability of pooled prevalence estimates. Third, most studies relied on
cross-sectional designs and self-reported data, precluding causal inference and increasing
susceptibility to recall and reporting biases. Additionally, few studies explicitly exam-
ined substance withdrawal or disrupted access to substances during lockdowns, despite
withdrawal syndromes being clinically recognized precipitants of mood instability and
suicidality. This gap highlights an important blind spot in the existing literature. Despite
these limitations, our review provides a comprehensive synthesis of the available evidence
and underscores the urgent need for standardized definitions, outcome reporting, and lon-
gitudinal designs to better determine causal pathways linking substance use and suicidal
behavior during large-scale public health crises.
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5. Conclusions

Our systematic review and random-effects proportions meta-analysis shows the ex-
istence of a co-occurrence of substance use and suicidal behavior during the COVID-19
pandemic (albeit with important heterogeneity). Approximately one-third of individu-
als with substance use reported some form of suicidal behavior, with suicidal ideation
emerging as the predominant manifestation. Alcohol was the substance most frequently
associated with suicidal outcomes, followed by cannabis and tobacco, although the former
showed greater heterogeneity across studies. Our findings indicate that the pandemic did
not merely coexist with these phenomena but could have amplified them through social
isolation, psychological distress, disrupted healthcare access, and economic instability.
Vulnerable populations, including university students, healthcare workers, and individuals
suffering from mental health issues, could have been disproportionately affected, rein-
forcing the role of substance use as a maladaptive coping strategy under prolonged stress
conditions. Therefore, during large-scale crises, substance use and suicidal behavior should
be addressed as interconnected public health emergencies rather than isolated outcomes.
Prevention strategies should integrate suicide risk assessment into substance use services,
account for withdrawal and access disruptions, and take advantage of telemedicine and
digital interventions to maintain continuity of mental health care. Failure to adopt inte-
grated and anticipatory approaches risks replicating the same vulnerabilities in future
pandemics or global emergencies.
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