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Abstract

Background: Contradictory findings have been reported regarding suicide rates among children and adolescents (C&A)
during the COVID-19 pandemic.

Objectives: This study examined potential changes in the prevalence of suicide attempts during the COVID-19 pandemic
among C&aA referred to the emergency department. It also analyzed the data by sex, age group, and suicide method.

Methods: In this retrospective cross-sectional study, data were collected for all patients aged 18 years or younger who visited
the psychiatric emergency room of Ahvaz Golestan Hospital between March 2017 and March 2023. The medical records of all
patients aged 18 years or younger who were referred for suicide attempts were reviewed. Data were summarized using
descriptive statistics. The chi-square test, Kolmogorov-Smirnov test, t-test, and analysis of variance were used. A significance
level of < 5% was considered.

Results: A total of 52 patients who attempted suicide (48.1% boys and 51.9% girls), with a mean age of 14.98 + 1.73 years, were
referred during the study period. The prevalence of suicide attempts ranged from 4.16% to 11.92%. The highest prevalence (11.92%)
occurred from March 2020 to March 2021. The prevalence of suicide attempts was higher among girls before the pandemic and
increased among boys during the pandemic. There was no significant difference in the prevalence of suicide attempts before
versus during the pandemic. The most common method was hanging. The year of suicide attempt was not significantly
associated with age, sex, or suicide method.

Conclusions: There was no significant difference in the prevalence of suicide attempts before versus during the pandemic.
The year of suicide was not significantly associated with age, sex, or suicide method.
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1. Background

Suicidal tendencies have been reported among C&A
in Iran in recent years (1). However, accurate statistics on
the prevalence of suicidal ideation and suicide attempts
among school students have not been provided (2).

The COVID-19 pandemic has had numerous physical
(3) and mental health effects (4). Suicides attributed to
fear of contracting the virus have been reported (5).
Several studies have examined suicide during this

period (6-20). A structured review indicated that COVID-
19 can lead to suicidal behaviors by triggering physical
problems, economic pressures, occupational challenges,
academic difficulties, and constraints in social
relationships (4).

One study showed that, in the first months of the
pandemic, compared with the prepandemic period, the
suicide rate was unchanged or even decreased (7). A
study of suicide deaths in Japan reported an increase in
2020 compared with 2019 (8).
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Contradictory findings have been reported regarding
changes in suicide rates among C&A during the COVID-
19 pandemic. Some studies have indicated an increase in
the suicide rate (11, 16-19), whereas others have reported
a decrease (15, 20). Other studies have shown that the
suicide rate during the pandemic remained stable
compared with the prepandemic period (9, 10).

2. Objectives

To the best of our knowledge, no study in Iran has
investigated the rate of suicide in the emergency room
among C&A in recent years, particularly during the
COVID-19 pandemic. Therefore, this study was
conducted to assess potential changes in suicide
attempt rates during the COVID-19 pandemic among
C&A referred to the psychiatric emergency room (PER) at
Ahvaz Golestan Hospital (AGH) between March 2017 and
March 2023 (1396 - 1401 Shamsi Hijri). The study also
aimed to analyze the data according to sex, age group,
and suicide method.

3.Methods

3.1. Setting

This study was conducted in the PER of AGH. This
university hospital houses the only referral psychiatry
department for the hospitalization of C&A in Khuzestan
Province, southwestern Iran.

3.2. Study Design and Data Collection

This cross-sectional, retrospective, descriptive-
analytical study was approved by the institutional
review board of Ahvaz Jundishapur University of
Medical Sciences (AJUMS). The study also received
approval from the Bioethics Committee of AJUMS
(IR.AJUMS.HGOLESTAN.REC.1402.162). The study protocol
conformed to the ethical guidelines of the 1975
Declaration of Helsinki and was approved by the
institution’s human research committee.

To reduce sampling bias and improve accuracy, the
census method was used, and all individuals aged 18
years or younger were included. Patient consent was
waived because this was a retrospective medical records
study. Information was obtained for all patients aged 18
years or younger who visited the PER of AGH between
March 2017 and March 2023. Subsequently, the medical
records of all patients aged 18 years or younger who
were receiving care for attempted suicide during these 6
years were reviewed. Records with incomplete
information were excluded. A data collection form was
used to record study variables, including referral date,

age, sex, and suicide attempt method. All information
was extracted anonymously to ensure confidentiality.

Because the onset of the COVID-19 pandemic in Iran
was in March 2020 (the beginning of 1399 SH) and its
end was announced in March 2023 (the last days of 1401
SH), the period from March 2020 to March 2023 was
considered the pandemic period in this study.

3.3. Data Analysis

Data were summarized using descriptive statistics,
including the mean, standard deviation, frequency, and
percentage. The chi-square test was used to assess
relationships between categorical variables. The
Kolmogorov-Smirnov test was used to assess normality.
A significance level of less than 5% (P < 0.05) was
considered. Analysis of variance (ANOVA) and the t-test
were used to compare means. Data were analyzed using
the Statistical Package for the Social Sciences (SPSS)
version 23.

4. Results

A t-test revealed a statistically significant difference
in the ages of C&A who visited the PER at AGH between
March 2017 and March 2023 (P = 0.001). Over the study
period, the mean age increased from 12.95 years in the
first year to 14.25 years in the sixth year (Table 1).

A chi-square test revealed a statistically significant
difference in the sex distribution of C&A who visited the
PER at AGH between March 2017 and March 2023 (P =
0.001). From March 2017 to March 2020 (before the
pandemic), boys outnumbered girls, whereas from
March 2020 to March 2023 (during the pandemic), this
trend was reversed (Table 1).

Between March 2017 and March 2023, a total of 52
C&A were referred to the PER due to attempted suicide.
Of these, 25 (48.1%) were boys and 27 (51.9%) were girls.
The mean age of the patients was 14.98 +1.73 years (Table
2). ANOVA showed no statistically significant difference
in the mean age of patients who attempted suicide
across the study years (P = 0.951). The chi-square test also
showed no statistically significant difference in sex
across the study years (P = 0.972) (Table 2).

The highest prevalence of suicide attempts (11.92%)
occurred between March 2020 and March 2021, whereas
the lowest prevalence (4.16%) occurred between March
2022 and March 2023. The prevalence of suicide
attempts was higher in girls between March 2017 and
March 2020, but was higher in boys between March
2020 and March 2023 (Table 3).

Although the t-test showed no statistically significant
difference in the rate of suicide attempts (P = 0.868)
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Table 1. Characteristics of Children and Adolescents in the Psychiatric Emergency Room Over the Study Years *
Characteristics 2017-2018 2018-2019 2019-2020 2020-2021 2021-2022 2022-2023 P-Value
Total number of patients 128 97 96 109 128 144
Gender 0.001
Male 77(60.2) 63(64.9) 63 (65.6) 49 (45.0) 65(50.8) 66(45.8)
Female 51(39.8) 34(35.1) 33(34.4) 60 (55.0) 63(49.2) 78(54.2)
Age (y), mean +SD 12.95+3.97 12.97+3.91 14.39+2.61 14.92+2.53 14.71+2.28 14.25 +2.52 0.001
@Values are expressed as No. (%) unless otherwise indicated.
Table 2. Characteristics of Suicidal Children and Adolescents in the Psychiatric Emergency Room Over the Study Years
Characteristics 2017-2018 2018-2019 2019 -2020 2020-2021 2021-2022 2022-2023 2017-2023 P-Value
Frequency 8 7 il 13 7 6 52
Gender 0.972
Male 3(12.0) 4(16.0) 5(20.0) 6(24.0) 4(16.0) 3(12.0) 25(100)
Female 5(18.5) 3 (111) 6(22.2) 7(25.9) 3(111) 3(111) 27(100)
Age (y), mean +SD 1513 +1.72 15.43 £1.27 16+1.84 14.62+1.89 1514 +2.26 14.83 +1.47 14.98 +1.73 0.951

@ Values are expressed as No. (%) unless otherwise indicated.

between the 3 years before the COVID-19 pandemic and
the 3 years during the pandemic, the highest prevalence
of suicide attempts across the 6 study years was
observed between March 2020 and March 2021 (the first
pandemic year). In addition, an increasing trend in
suicide attempts was observed from March 2017 to
March 2021, after which the prevalence decreased until
March 2023 (Table 3).

Regarding suicide methods among C&A, among the
52 cases during the study period, 24 (46.2%) involved
hanging, 20 (38.5%) involved taking medication, and 4
(7.7%) involved falling from a height. There were 2 cases
of self-harm with a knife (3.8%), 1 case of self-harm with a
razor (1.9%), and 1 case of intentional electrocution (1.9%).
According to the chi-square test, there was no
statistically significant difference in suicide attempt
methods between March 2017 and March 2023 (P = 0.841)
(Table 4).

5. Discussion

The results showed that the prevalence of suicide
attempts among C&A referred to the PER of AGH did not
significantly change from March 2017 to March 2023.
However, the prevalence increased from March 2017 to
March 2021 and then decreased. The highest prevalence
of suicide attempts (11.92%) was observed between
March 2020 and March 2021, whereas the lowest
prevalence (4.16%) was recorded between March 2022
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and March 2023. Furthermore, the rate of suicide
attempts among C&A during the pandemic remained
stable compared with the prepandemic period. From
March 2017 to March 2023, there were no changes in the
age, sex, or suicide methods of C&A who were referred to
the PER for suicide attempts. The prevalence of suicide
attempts was higher among girls before the pandemic
and higher among boys during the pandemic. The most
common method of suicide attempt was hanging.

The results of this study showed that the rate of
suicide attempts among C&A during the pandemic years
did not change compared with the prepandemic period.
This result aligns with some studies (9, 10). A study in
Texas that examined electronic data from pediatric
emergency centers in the first 6 months of 2020 found
that the suicide rate did not change (10). A study in
Japan revealed no significant change in suicide rates
among C&A during the first wave of the pandemic (9).
However, our result contradicts findings from other
studies. An umbrella review reported an increased risk
of suicidal behavior among C&A during the pandemic
compared with before the pandemic (11). Another study
in Japan showed a slight increase in suicide among
teenagers during the pandemic (19). A systematic review
and meta-analysis of 18 countries revealed that
emergency room visits due to suicidal ideation and
attempts among adolescents increased during the
pandemic (16). Additionally, a study in a mental health
emergency center in Spain reported a decrease in
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Table 3. Prevalence of Suicide Attempts Among Children and Adolescents in the Psychiatric Emergency Room

Before the Pandemic (%) 2

After the Pandemic (%) b

Variables
2017-2018 2018-2019 2019 -2020 2020-2021 2021-2022 2022-2023
Suicide
Total 6.25 7.21 11.45 11.92 5.40 4.16
In boys 3.89 6.34 7.93 12.20 6.25 4.54
In girls 9.80 8.82 18.18 11.60 4.76 3.84
Three-year average suicide prevalence © 8.0 8.0 8.0 6.8 6.8 6.8
2 Before the onset of the pandemic in Iran: March 21, 2017, to March 19, 2020.
b After the onset of the pandemic in Iran: March 20, 2020, to March 20, 2023.
€ P-value =0.868
Table 4. Methods of Suicide Attempts * PP
Methods 2017-2018 2018-2019 2019-2020 2020-2021 2021-2022 2022-2023 2017-2023
Hanging 3(12.5) 4(16.7) 4(16.7) 6(25.0) 3(12.5) 4(16.7) 24(100.0)
Medication 3(15.0) 3(15.0) 5(25.0) 4(20.0) 3(15.0) 2(10.0) 20(100.0)
Electrocution 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(100.0) 0(0.0) 1(100.0)
Falling from a height 2(50.0) 0(0.0) 1(25.0) 1(25.0) 0(0.0) 0(0.0) 4(100.0)
Self-harm with a knife 0(0.0) 0(0.0) 1(50.0) 1(50.0) 0(0.0) 0(0.0) 2(100.0)
Self-harm with a razor 0(0.0) 0(100.0) 0(100.0) 1(100.0) 0(0.0) 0(0.0) 1(100.0)

@ Values are expressed as No. (%).

b pvalue = 0.841

referrals for adolescent suicide attempts during the
pandemic (20).

One reason for the lack of an increase in suicide
referrals in our study may be fear of attending the PER
because of the risk of COVID-19 infection or limitations
on psychiatric hospitalization and the allocation of
hospital beds to patients with COVID-19 (12, 18, 21).
However, suicide rates might be expected to increase
because of the effects of this period on mental health,
the challenges of quarantine, and COVID-19 mortality
(5). During the pandemic, the use of psychiatric services
for the hospitalization and treatment of C&A with self-
harm decreased compared with the period before the
COVID-19 pandemic (12, 18). Another possible reason for
this finding may be reduced stress due to school
absenteeism and increased parental care for children
(15). Increased family support and togetherness could
have reduced suicide risk (6).

In this study, the mean age of individuals referred for
suicide attempts was 14.98 + 1.73 years, which is near the
end of middle adolescence. There was no significant
change in age over the study years. However, the mean
age of C&A referred to the PER significantly increased
during the study period. Other studies conducted in

Iran and other countries have also indicated that suicide
attempts and completed suicides are more prevalent at
the age of 15 years or in late adolescence than at younger
ages (1, 13, 22). As individuals reach adolescence, the
prevalence of depression, which can lead to suicide, also
increases (2).

In the first 3 years of this study, more boys than girls
were referred to the PER. However, in subsequent years,
more girls than boys were referred, indicating a
significant change over the study period. Conversely,
among the 52 C&A who attempted suicide during the 6-
year period, there were slightly more girls, and this
pattern remained relatively stable throughout the study.
The prevalence of suicide attempts was higher among
girls between March 2017 and March 2020 and among
boys between March 2020 and March 2023, which may
be due to the greater effect of quarantine restrictions on
boys. It may have been more difficult for boys to stay at
home than for girls. This may be because girls tend to go
out less frequently for sociocultural reasons in the study
area. Several studies have shown a higher rate of suicide
attempts in females (8, 14, 16, 18, 20, 22), whereas others
have reported suicide attempts to be more common in
boys (13). However, deaths by suicide are more prevalent
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among boys (22). As age increases, depression, a leading
cause of suicide, also becomes more prevalent in girls
than in boys, which may influence study outcomes (2).

In this study, the most common method of suicide
was hanging, followed by drug use. Falling from a
height, self-mutilation with razors and knives, and
electrocution were less commonly reported. Because
AGH has a neurosurgery department, more patients
may be referred to this center because of hanging and
the possibility of spinal cord injury. In studies of C&A
suicide in Iran, drug poisoning or hanging has been
reported as the most common method of suicide (22).
Access to firearms is also very limited, and suicide by
this method was not reported in our study. Consistent
with this study, Manzar et al, who investigated
adolescent suicide across 11 countries during the
pandemic, found that hanging was the most common
method used (23).

In general, comparing the results of suicide studies is
difficult because of multiple definitions, the influence
of culture on the concept of suicide, different methods
of recording suicide information, and different
methods of evaluating suicide in studies. To our
knowledge, similar studies have not been conducted in
Khuzestan Province or Iran, and the results cannot be
accurately compared. This is the first study in Iran to
investigate the rate of suicide attempts among C&A in
the emergency department and its changes during the
COVID-19 pandemic. One strength of this study is that it
investigated suicide attempts during the 3-year
pandemic period and compared them with the previous
3 years. Another strength is that psychiatric interviews
were conducted by psychiatrists to record information
in the files; therefore, the risk of information bias was
lower. Additionally, the use of the census method for
data collection reduced the likelihood of sampling bias
and enhanced the generalizability of the results to the
study population.

5.1. Limitations

Although the only C&A psychiatric emergency center
was selected, the data were limited to one center.
Therefore, the results of this study may not be
generalizable to other emergency centers. The study was
retrospective and relied on previously recorded
information, and some data may not have been
accurately recorded.

5.2. Conclusions

Although the COVID-19 pandemic has had many
psychological effects, there were no changes in the
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number of C&A referred for suicide attempts during the
3 years of the pandemic compared with the previous 3
years. Although children were less affected by COVID-19,
the pandemic and quarantine had a significant impact
on children's lives and mental health. Therefore, cohort
studies of mental disorders that may lead to suicide are
essential in the coming years as these children enter
adolescence, a period when the risk of suicide increases.
It is also recommended that suicide rates across
different months and their correlations with different
COVID-19 peaks be explored. To increase generalizability,
similar multicenter studies are recommended. A clinical
recommendation is to screen C&A for suicide in
emergency rooms, especially emergency rooms for
trauma, burns, and poisoning.
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