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Dear Editor,

Suicide is a major problem in modern society. About 800,000 people
kill themselves annually worldwide (Kim, 2021). In particular, with the
recent COVID-19 pandemic, there is growing concern about the
increased risk of suicide due to the aftereffects of COVID-19 infection
(Tandon, 2021). Suicide and non-fatal self-harm cost nearly $490 billion
in medical expenses, work-loss costs, and quality-of-life costs in 2019
(Peterson et al., 2021). As latitude increases, cumulative sunlight
exposure decreases. Reduced sunlight exposure could increase mood
disorders, such as depression, which may be considered a cause of sui-
cide (Kim et al., 2021). Therefore, we aimed to analyze the global
prevalence of suicide by latitude.

The detailed methodology of this study is presented in the Supple-
mentary  text. Twenty  cross-sectional  studies  covering
40,694-74,652,466 participants published from 1982 to 2020 were used
for analysis. A PRISMA flow diagram is shown in Supplementary Fig. 1.
The characteristics and risk of bias assessment are summarized in Sup-
plementary Tables 1 and 2, respectively. The overall weighted average
suicide prevalence of this study was 13.34 (11.41-15.26) (Supplemen-
tary Fig. 2). The weighted average suicide prevalence was 8.12
(6.77-9.47) in the 0-14°, 8.54 (2.92-14.15) in the 15-29°, 9.97
(6.29-13.65) in the 30-44°, 19.23 (16.67-21.80) in the 45-59°, and
15.28 (9.12-21.44) in the 60-75°. As a result of the regression analysis,
the beta coefficient was 0.255, which means that for every 1° increase,
the suicide prevalence increased by 0.255 per 100,000 people (Fig. 1).
The regression model with latitude change explained approximately
27.3% of the suicide prevalence (adjusted R-squared, 0.273).

The global suicide prevalence in men was 11.93 (10.38-13.48) in the
0-14°, 15.04 (4.34-25.73) in the 15-29°, 13.38 (9.21-17.55) in the
30-44°, 33.43 (28.51-17.65) in the 45-59°, and 16.64 (15.72-17.56) in
the 60-75° (Supplementary Fig. 3). The global suicide prevalence in
women was 4.20 (3.02-5.38) in the 0-14°, 3.94 (2.02-5.86) in the
15-29°, 3.95 (3.11-4.80) in the 30-44°, 7.17 (6.01-8.33) in the 45-59°,
and 6.29 (5.34-7.25) in the 60-75° (Supplementary Fig. 4).

According to subgroup analyses performed in median latitude
(80-59°), the weighted average global suicide prevalence in men was
25.91 (21.90-29.92), and the weighted average global suicide preva-
lence in women was 5.66 (5.00-6.33) (Supplementary Fig. 5). The
global suicide prevalence was 15.40 (12.7-18.10) in the gun-permissive
countries and 16.46 (95 % CI 9.52-23.40) in the gun-control countries
(Supplementary Fig. 6). The global suicide prevalence was 1.43
(1.04-3.90) in the 0-14 age, 3.25 (0.79-5.71) in the 15-24 age, 4.95
(0.54-9.37) in the 25-34 age, 5.84 (1.65-10.04) in the 35-44 age, 7.37
(4.31-10.44) per in the 45-54 age, 9.39 (7.06-11.72) in the 55-64 age,
and 15.97 (10.18-21.76 in the 65-74 age (Supplementary Fig. 7). The
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global suicide prevalence was 13.68 (8.71-18.64) in the lower-middle
income countries, 22.68 (17.60-27.76) in the upper-middle income
countries, 12.72 (9.59-15.86) in the high-income countries (Supple-
mentary Fig. 8).

According to weighted average analysis, the global suicide preva-
lence tended to increase according to latitude, such as 8.12, 8.54, 9.97,
19.23, and 15.28, except for the 60-75°. Regression analysis showed a
positive linear association between latitude and suicide prevalence. A
serotonin neurotransmitter has been proposed as a candidate pathway
explaining the biological plausibility of sun exposure and suicide (Vys-
soki et al., 2014). Low sunlight exposure reduces serotonin neuro-
transmitter binding in blood platelets and the brain, and this condition
could increase impulsive aggressive traits and mood disorders like
depression (Vyssoki et al., 2014).

Suicide ideation and behavior were more frequent in women, while
mortality from suicide was much higher in men, which is called the
gender paradox in suicide (Canetto and Sakinofsky, 1998). The causes
were explained by the fatality of suicide methods, recall bias, rates of
depression and alcohol abuse, and cultural acceptability of suicide
(Canetto and Sakinofsky, 1998). According to Sloan et al. (1990), there
was no difference in overall suicidal prevalence according to the degree
of firearm regulation in both regions, but the prevalence of suicide by
firearm was significantly higher in the gun-permissible region (Sloan
et al., 1990). However, there is a large body of evidence that gun control
lowers the total suicide prevalence (Lewiecki and Miller, 2013), so the
generalization of our results should be cautious. In the subgroup analysis
by age, it may be inferred that the suicide prevalence increased as the
probability of exposure to risk factors, such as social isolation, economic
poverty, and health abnormalities, increased with age (Conejero et al.,
2018). The suicide prevalence may be affected not only by income level
but also by various confounding variables such as race, religion, and
vital registration system (WHO, 2014).

We found that the suicide global prevalence tended to increase as
latitude increased. It may partially be explained by the difference in sun
exposure according to latitude.
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