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Abstract

Background: The purpose of this study was to investigate gender differences in suicide in Thailand. Methods: The observational
investigation was carried out by scrutinizing existing historical data over a 25-year period, from 1994 to 2020. Data were obtained from
the Thai Department of Mental Health and WHO cause of death data. We use the codes ICD-10 (X60-X84) to identify mortality due to
different methods of suicide. Results: During a 25-year study period, the range of suicide rates per 100,000 people varied between 3.97–
8.59, and the mean (standard deviation, SD) was 6.66 (0.99). Male rates were higher than female rates (t = 23.43; p< 0.001). The mean
suicide rate (SD) for men was 10.44 (1.56) and 2.97 (0.56) in women. There were statistically significant differences between genders in
terms of suicide rates among age groups (p< 0.001). Suicide rates were higher in men and in all those aged 20–59 years and 60 years and
older. Age 30–39 years were the majority group of the suicide rate, the mean (SD) was 9.99 (2.21), 16.82 (3.89) in men, and 3.17 (0.60) in
women. The most commonmeans of suicide during the study period is hanging (62.32%); it also has an increasing trend each year in both
men and women. Followed by pesticide poisoning (20.66%), and unspecified means (7.70%). Hanging, pesticides, gun and firearm, and
drug overdose were found to be the highest incidence in men between 20 and 39 years of age. The incidence rate of suicide was found to be
higher in men in all suicide methods with gender ratios 6:1. Gun and firearm were the highest proportion of means of completed suicides
in males (15:1), followed by sharp objects, other specified means, and alcohol suicide (the same ratio 6:1). Conclusions: Compared
to women, in all ages, men have a higher rate of completing suicide. Several suicide completers employed violent means of self-harm
that were impossible to rescue, especially hanging, guns, and firearms, and jumping from high places. Therefore, suicide screening and
suicide monitoring systems need to be advocated and implemented on a regular basis.
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1. Introduction
One of the global mental health concerns is suicide.

This is one of the leading causes of premature mortality
that every country is taking into account to investigate and
understand the phenomenon that contributes to the devel-
opment of appropriate solutions. The World Health Orga-
nization reported global epidemiology of suicide that was
approximately 800,000 persons die by self-harm [1], and
more recent data show that over a million persons died from
suicide per year [2]. Globally, the annual age-standardized
suicide rate was 11.4 per 100,000 people (15.0 for males
and 8.0 for females), which increased from 2000 to 2016
by 30% [2]. Suicide is a complicated and diverse phe-
nomenonwith numerous factors that contribute to and facil-
itate it. The interaction of different elements, such as family
and personal history, neurobiology, stressful experiences,
and sociocultural factors, may be determining factors [3].
Moreover, gender plays an important role in health con-
sequences. The difference between genders is the suicide
rate. In many countries, men are most frequently reported
as having a higher rate of suicide than women. There is
also a differentiation in sex by age groups [4]. However,
sociodemographic factors and cultural values for each na-
tion may contribute to the dissimilarity of the suicide rate
[4].

According to age-standard suicide rates, males com-
mitted suicide at a higher rate than females in all parts of the
world. The top three regions that had a highest suicide rate
were found in Africa, Europe, and America, accounted for
18.0, 17.1, and 14.2 per 100,000 population, respectively.
South-East Asia was ranked fourth, with approximately
12.0 per 100,000 population. In most regions, the suicide
rate among women was approximately 5.0 per 100,000.
Notably, the suicide rate in Southeast Asia (about 8.1 per
100,000 people) was the highest suicide rate and greater
than the global female average (around 5.4 per 100,000 pop-
ulation) [5].

Globally, death rates from suicide were substantially
higher in males than females, with a male-to-female ratio
ranging from 2–4 to 1 in various nations among all age
groups, except for adolescents (15–19 years) [6]. The gen-
der ratio (male-to-female) of suicide rate in Spain [7] Amer-
ica, Australia, Japan, and Korea, accounted for 4.0, 3.9, 3.3,
2.7, and 1.8 [8]. While the differences between men and
women in some parts of India and China are being lower
than in other parts of the world [9]. The suicide rate among
Indian adolescents and adults is twice that of the global sui-
cide mortality rate, and in the age range of 15 to 39, suicide
is the leading cause of death compared to other causes of
death [9]. In mainland China, there was a report on women
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in the 15–24 age group committed suicide at about dou-
ble the rate of men in the same age group [10]. Further-
more, suicide studies in many regions have shown that sui-
cide mortality increased in the senior population as life ex-
pectancy increased [11]. The suicide rates among the el-
derly adults over the world were approximately 27.5 per
100,000 population [11]. Turkey, the USA, and South Ko-
rea found the same rising trends in suicide mortality in el-
derly people [11–13]. Sex ratio (male-to-female) in suicide
in older adults in Turkey, the USA, and South Korea, ac-
counted 4, 3, and 3, respectively [14–16].

This means that, based on the evidence mentioned
above, regional and individual characteristics need to be
taken into account. The rate of suicide-related deaths varies
by gender and age group. Furthermore, defining age- and
gender-specific suicide methods can serve as evidence to
support suicide prevention plans. The most common meth-
ods of suicide worldwide, such as hanging, intoxication,
guns, and firearms, have been reported in many countries
[4]. However, suicide methods vary throughout time and
across nations. For example, in 2000, dangerous drug in-
gestion was the most commonly used suicide method in
Finland, while firearms and explosives were the most fre-
quently used suicide means in Columbia and South Africa,
then 15 years later hanging took the first place in these three
nations in 2015 [6]. Regarding gender differences in sui-
cidemeans, womenmay usemore drug poisoning thanmen,
and men prefer to choose more deadly ways, such as using
weapons or hanging to self-harm themselves [17]. The exe-
cution method could be one of the reasons for the difference
in lethality, and the severity of death is determined by how
the attempted suicide was intervened in or interrupted [17].

Suicide rates in Thailand peaked at 8.6 per 100,000
populations in 1999, according to a survey conducted be-
tween 1998 and 2003, and dropped to 7.1 in 2003, while the
male to female ratio was 3.4:1 during 1998–2003 [18]. Sui-
cide rates among men aged 25–29 years peaked at 21.9 per
100,000, but female suicide rates varied less with age [18].
Hanging and ingestion of agriculturally harmful chemicals
were the most common methods of suicide [18]. Compar-
ing two periods of time, between 1998–2000, and 2013–
2016, the crude suicide rate was 5.62 per 100,000 Thai cit-
izens, with 9.7 male and 2.4 female suicide rates, and Thai-
land’s youth suicide rate dropped by half from 2000 to 2016
[19].

Previous studies on suicide in Thailand have not fo-
cused on gender differences and only covered specific short
time periods. To fill this research gap, we investigate gen-
der differences in suicide in Thailand over a 25-year period,
1994 to 2020. We focused on gender differences in sui-
cide completed cases, the suicide rate by sex, by age group
and sex, and the differences between the sex ratio of suicide
means.

2. Methods
2.1 Procedures

This observational investigation was conducted by in-
vestigating historical data for a 25-year period between
1994 and 2020. The study was carried out using exist-
ing data recorded on two publicly official websites, such
as WHO’s mortality database last updated in June 2021,
and data from the websites of the Thailand Department of
Mental Health and the Office of the Permanent Secretary of
MOPH, Ministry of Public Health. The data was collected
from Thailand’s website consisted of numbers of mortal-
ity and suicide rate by gender (between 1994 and 2020)
and age groups (between 2010 and 2020) from 10–14 to
90–94 years, and 95+ years. Methods of suicide by gen-
der were gathered from WHO mortality database between
1994 and 2019 (2020 no data). We use the codes ICD-10
(X60-X84) to identify mortality due to different methods
of suicide and focus on intentional self-poisoning and self-
harm: X60-64 exposure to drugs; X65-66 exposure to alco-
hol, organic solvents, and related; X67 and X77 exposure to
gases and vapours; X68-69 exposure to pesticides and un-
specified chemicals; X70 hanging, strangulation, and suf-
focation; X71 drowning and submersion; X72-75 guns and
firearms; X76 smoke, fire, and flames; X78 sharp and blunt
objects; X80-81 jumping from a high place and related; X82
crashing of motor vehicle; X83 other specified means; and
X84 unspecified means.

Numbers of suicides between the two sources of data
was verified for data accuracy validation after collecting
data from the WHOmortality database and data from Thai-
land’s Ministry of Public Health website. There was no dif-
ference between the two sources.

All data used in this investigation came from public
sources. No ethics approval was, therefore, requested.

2.2 Statistical Analysis
For categorical variables, descriptive analyzes were

performed using frequencies and percentages, and for con-
tinuous variables, means, and standard deviations. Con-
tinuous variables were analyzed using independent t-tests.
Significant levels at p ≤ 0.05 were analyzed. A compari-
son of the ratio of completed suicides was focused on the
odds ratios (OR) for each age group by gender. The 95 per-
cent significance level confidence interval (CI) depicts the
degree of uncertainty surrounding the impact measure.

3. Results
3.1 Suicide Rates by Sex from 1994 to 2020

During a 25-year study period from 1994 to 2020, the
age-standardized suicide rate per 100,000 Thai population
ranged between 3.97 and 8.59. The mean and standard de-
viation were 6.66 (0.99). Men had a higher suicide rate than
women (t = 23.43; p < 0.001). The mean (SD) suicide rate
was 10.44 (1.56) and median (25th and 75th quartile) were
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Table 1. Suicide rates by sex (the age-standardized suicide rate per 100,000), between 1994 and 2020 in Thailand.

Sex
Suicide rate Statistics

Min Max Mean (SD) Median (Q1–Q3) t (p-value)

Male 5.55 13.32 10.44 (1.56) 10.29 (9.54–11.18)
23.43***

Female 2.28 3.91 2.97 (0.56) 2.72 (2.56–3.49)
Both 3.97 8.59 6.66 (0.99) 6.35 (6.03–7.30)
Q1, 25th quartile; Q3, 75th quartile. *** p < 0.001.

10.29 (9.54–11.18) in men, while mean (SD) and median
(25th and 75th quartile) in females were 2.97 (0.56) and
2.72 (2.56–3.49) (Table 1).

In the 25-year study period from 1994 to 2020, the
odds ratio of men committing suicide (female as baseline)
significantly increased from 2.32 in 1994 to 4.59 in 2020
(Fig. 1).

Fig. 1. The odds ratio for suicide in men (female as a base-
line line), between 1994 and 2020. Horizontal lines indicate cor-
responding 95% confidence intervals around odd ratio. Suicide
rates by age group and sex from 2010 to 2020.

Between 2010 and 2020, men aged 30–39 were found
to be the largest group of suicide completers, followed by
those aged 40–49 and 60 years and older, while women had
the same ranges and patterns of completed suicide numbers
across five age groups. However, compared to each age
group, women 60 years and older were shown to have a
greater increase than women of other ages (Fig. 2).

Suicide rates among age groups differed significantly
by sex (p < 0.001). The suicide rates were higher in men
and in all age groups. Age 30–39 years were the majority
group of the suicide rate, the mean (SD) was 9.99 (2.21),
16.82 (3.89) in men, and 3.17 (0.60) in women. Followed
by age 40-49 years with mean (SD) 9.09 (2.00) in both gen-
ders, 14.77 (3.63) in men and 3.71 (0.49) in women (Ta-
ble 2).

Table 3 presents the statistical significance of com-
paring the ratio of completed suicides across different age
groups by males and females (aged 10–19 as a baseline or
reference group) across the years 2010–2020. Over a pe-
riod of 11 years, men aged 30 to 39 years had the highest
odds ratio, with growing trends every year. In 2020, the
highest odds ratio of males committing suicide (OR = 7.82,
95%CI: 6.54–9.35). Compared to women of different ages,
older women 60 and older had a higher odds ratio.

Fig. 3A shows that throughout the 11-year period be-
tween 2010 and 2020, the odds ratio of a male committing
suicide was higher than 1 (men aged 10–19 as the base-
line). The growing odds ratio patterns were similarly in all
five age groups. Men aged 30 to 39 years had the highest
odds ratio and outperformed the overall trend, compared to
men of other ages. All age groups had the fluctuate trend of
odds ratio of females committing suicide over the 11-year
period. Pre-elderly (50–59 years) and older women with
60 years and over were the top two that had the highest OR,
compared to women of other ages (Fig. 3B).

3.2 Methods of Suicide by Sex from 1994 to 2019
Males had a greater percentage (77.41%) of incidence

in all the methods of suicide with gender ratios 6:1 (t = 3.56;
p < 0.001). The most common means of suicide during a
25-year study period is hanging (62.32%). The ratio be-
tween male and female was 4:1, it also has an increasing
trend each year in both genders. Followed by pesticide poi-
soning (20.66%) and unspecifiedmeans (7.70%). It is inter-
esting to note that the gun and the firearm were the highest
proportion of the means of completed suicides in men (15:
1), followed by sharp objects, other specified means, and
alcohol suicide (the same ratio 6:1). Crashing of motor ve-
hicles was found to be the cause of suicide only in men over
a 25-year study period (Table 4).

3

https://www.imrpress.com


Fig. 2. Number of suicides by gender and ages (10–60+ years), between 2010 and 2020.

Table 2. Suicide rates by age group and sex, 2010 and 2020.

Age group (years)
Study group Male Female

Statistical analysis (p-value)Mean (SD) Mean (SD) Mean (SD)

Median (Q1–Q3) Median (Q1–Q3) Median (Q1–Q3)

10–19
2.05 (0.23) 2.91 (0.24) 1.15 (0.25)

16.86***
1.98 (1.87–2.22) 2.91 (2.71–3.02) 1 (0.98–1.28)

20–29
7.36 (1.43) 12.48 (2.46) 2.07 (0.52)

13.72***
7.3 (6.29–7.77) 11.98 (10.84–12.99) 1.93 (1.64–2.52)

30–39
9.99 (2.21) 16.82 (3.89) 3.17 (0.60)

11.50***
9.06 (8.95–9.77) 15.16 (14.92–16.79) 2.98 (2.85–3.34)

40–49
9.09 (2.00) 14.77 (3.63) 3.71 (0.49)

10.01***
8.6 (7.8–9.07) 13.61 (12.12–14.96) 3.51 (3.44–3.93)

50–59
8.69 (1.54) 13.61 (2.75) 4.25 (0.55)

11.01***
8.39 (7.85–8.51) 13.25 (11.95–13.48) 4.06 (3.98–4.42)

60+
8.99 (1.36) 14.91 (2.49) 4.23 (0.59)

13.85***
8.34 (8.17–9.27) 14.09 (13.41–15.44) 4.29 (3.72–4.5)

Q1, 25th quartile; Q3, 75th quartile. *** p < 0.001.

Fig. 3. The odds ratios for men (3A) and women (3B) by age groups (aged 10–19 years as baseline, p < 0.001) higher than 1 for
the occurrence of suicide for the 11-year period from 2010 to 2020.
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Table 3. Comparison of the ratio of completed suicides between ages by males and females, between 2010 and 2020.

Year Variables age (years)
Male Female

Odds ratio (95%) Odds ratio (95%)

2010

10–19 1 (Reference) 1 (Reference)
20–29 4.24 (3.53, 5.09) *** 1.81 (1.36, 2.41) ***
30–39 4.40 (3.68, 5.27) *** 2.12 (1.61, 2.79) ***
40–49 4.00 (3.33, 4.80) *** 2.15 (1.64, 2.83) ***
50–59 3.88 (3.21, 4.70) *** 2.16 (1.62, 2.88) ***
60+ 4.73 (3.92, 5.70) *** 2.24 (1.69, 2.97) ***

2011

10–19 1 (Reference) 1 (Reference)
20–29 4.06 (3.38, 4.87) *** 1.91 (1.40, 2.62) ***
30–39 4.97 (4.16, 5.95) *** 2.28 (1.69, 3.07) ***
40–49 3.97 (3.30, 4.76) *** 2.62 (1.96, 3.52) ***
50–59 4.09 (3.39, 4.94) *** 3.35 (2.50, 4.50) ***
60+ 4.04 (3.34, 4.88) *** 3.49 (2.66, 4.59) ***

2012

10–19 1 (Reference) 1 (Reference)
20–29 3.67 (3.06, 4.39) *** 2.13 (1.53, 2.95) ***
30–39 4.54 (3.81, 5.41) *** 2.81 (2.07, 3.84) ***
40–49 3.69 (3.09, 4.41) *** 3.36 (2.48, 4.55) ***
50–59 3.52 (2.93, 4.24) *** 3.34 (2.45, 4.56) ***
60+ 4.34 (3.62, 5.20) *** 3.78 (2.78, 5.12) ***

2013

10–19 1 (Reference) 1 (Reference)
20–29 3.52 (2.92, 4.25) *** 1.42 (1.00, 2.00) ***
30–39 4.96 (4.14, 5.94) *** 2.32 (1.70, 3.16) ***
40–49 4.50 (3.75, 5.40) *** 3.11 (2.31, 4.20) ***
50–59 3.61 (2.98, 4.37) *** 3.22 (2.37, 4.36) ***
60+ 4.38 (3.63, 5.28) *** 2.89 (2.13, 3.92) ***

2014

10–19 1 (Reference) 1 (Reference)
20–29 4.09 (3.36, 4.99) *** 1.44 (0.97, 2.13) ***
30–39 5.33 (4.40, 6.46) *** 3.07 (2.17, 4.33) ***
40–49 4.52 (3.72, 5.49) *** 3.65 (2.61, 5.12) ***
50–59 4.58 (3.76, 5.59) *** 4.60 (3.29, 6.44) ***
60+ 4.84 (3.97, 5.89) *** 4.56 (3.27, 6.36) ***

2015

10–19 1 (Reference) 1 (Reference)
20–29 3.90 (3.19, 4.77) *** 1.86 (1.25, 2.77) ***
30–39 5.89 (4.85, 7.15) *** 2.90 (2.01, 4.20) ***
40–49 5.43 (4.47, 6.60) *** 4.18 (2.93, 5.96) ***
50–59 5.03 (4.12, 6.13) *** 4.68 (3.27, 6.68) ***
60+ 5.62 (4.61, 6.84) *** 4.72 (3.31, 6.71) ***

2016

10–19 1 (Reference) 1 (Reference)
20–29 3.77 (3.09, 4.61) *** 1.67 (1.14, 2.44) ***
30–39 5.56 (4.58, 6.75) *** 2.98 (2.11, 4.21) ***
40–49 4.92 (4.04, 5.98) *** 3.07 (2.19, 4.33) ***
50–59 4.95 (4.06, 6.03) *** 4.18 (2.99, 5.85) ***
60+ 4.86 (4.09, 6.06) *** 3.73 (2.67, 5.22) ***

2017
10–19 1 (Reference) 1 (Reference)
20–29 4.04 (3.30, 4.93) *** 1.62 (1.11, 2.38) ***
30–39 5.74 (4.73, 6.97) *** 2.65 (1.86, 3.78) ***

Hanging was the method of suicide in men that con-
siderably increased between 1994 and 1998 and fluctuated
significantly between 1998 and 2016. The second wave be-

gan in 2016 and accumulated to a peak of 3,746 cases in
2019. Pesticide poisoning fluctuated with the same trend
over the 23-year period (Fig. 4A).
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Table 3. Continued.

Year Variables age (years)
Male Female

Odds ratio (95%) Odds ratio (95%)

40–49 5.33 (4.39, 6.48) *** 3.51 (2.50, 4.94) ***
50–59 4.89 (4.01, 5.96) *** 3.91 (2.78, 5.50) ***
60+ 5.10 (4.19, 6.21) *** 3.75 (2.67, 5.25) ***

2018

10–19 1 (Reference) 1 (Reference)
20–29 5.03 (4.12, 6.16) *** 2.01 (1.38, 2.94) ***
30–39 6.70 (5.50, 8.16) *** 2.92 (2.04, 4.19) ***
40–49 5.74 (4.70, 7.00) *** 3.57 (2.52, 5.07) ***
50–59 5.01 (4.09, 6.13) *** 4.24 (3.00, 6.00) ***
60+ 6.06 (4.97, 7.39) *** 4.73 (3.37, 6.64) ***

2019

10–19 1 (Reference) 1 (Reference)
20–29 5.28 (4.35, 6.39) *** 2.22 (1.54, 3.21) ***
30–39 7.76 (6.43, 9.36) *** 3.86 (2.73, 5.45) ***
40–49 6.84 (5.67, 8.26) *** 4.24 (3.02, 5.96) ***
50–59 6.03 (4.98, 7.30) *** 5.36 (3.83, 7.50) ***
60+ 6.24 (5.17, 7.55) *** 4.86 (3.48, 6.78) ***

2020

10–19 1 (Reference) 1 (Reference)
20–29 5.54 (4.62, 6.65) *** 1.77 (1.30, 2.41) ***
30–39 7.82 (6.54, 9.35) *** 2.94 (2.21, 3.91) ***
40–49 7.03 (5.88, 8.40) *** 3.10 (2.34, 4.11) ***
50–59 6.05 (5.05, 7.25) *** 3.27 (2.47, 4.33) ***
60+ 6.23 (5.21, 7.46) *** 3.49 (2.66, 4.59) ***

CI, Confidence Interval; *** p < 0.001.

Table 4. Suicide means by sex, between 1994 and 2019 (2020 no data).

Methods
Study group Male Female

Ratio (M/F)
Statistical analysis

Cases % Cases % Cases % (p-value)

Hanging 66,166 (62.32) 53,310 (64.87) 12,856 (53.6) 4:1

3.56***

Pesticides 21,936 (20.66) 14,703 (17.89) 7233 (30.16) 2:1
Unspecified means 8174 (7.70) 6470 (7.87) 1704 (7.11) 4:1
Drug Overdose 4832 (4.55) 3073 (3.74) 1759 (7.33) 2:1
Gun and firearm 4291 (4.04) 4021 (4.89) 270 (1.13) 15:1
Sharp object 243 (0.23) 210 (0.26) 33 (0.14) 6:1
Jumping from high places 202 (0.19) 156 (0.19) 46 (0.19) 3:1
Drowning 115 (0.11) 76 (0.09) 39 (0.16) 2:1
Smoke, Fire and flames 78 (0.07) 65 (0.08) 13 (0.05) 5:1
Gases and vapours 76 (0.07) 51 (0.06) 25 (0.1) 2:1
Other specified means 22 (0.02) 19 (0.02) 3 (0.01) 6:1
Crashing of motor vehicle 16 (0.02) 16 (0.02) 0 (-) -
Alcohol 13 (0.01) 11 (0.01) 2 (0.01) 6:1
Total 106,164 (100) 82,181 (77.41) 23,983 (22.59) 6:1
*** p < 0.001.

Hanging among women had a similar trend as among
men that surged significantly between 1994 and 1998 and
fluctuated significantly between 1998 and 2016. There was
a second wave of an increasing trend starting in 2016 and
accumulated to a peak of more than 800 cases in 2019. Pes-
ticides fluctuated with the same trend over the 23-year pe-
riod (Fig. 4B).

Hanging, pesticides, gun and firearm, and drug over-
dose were found to be the highest incidence in males be-
tween 20 and 39 years of age (Fig. 5A–D).
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Fig. 4. (A) Male suicide means according to years and (B) female suicide means according to years.

4. Discussion
4.1 Suicide Rates by Sex

From 1994 to 2020 the mean (SD) age-standardized
suicide rate per 100,000 was 10.4 (1.6) in men, and in 3.0
(0.6) in women in Thailand, which is lower than global fig-
ures (15.0 for males and 8.0 for females) [2], but higher
than, for example in Turkey (6.1 in men and 2.0 in women)
[6]. Males outnumbered females in yearly suicide rates
in all Asian nations except Bangladesh, China, and Myan-
mar, with the highest male-female ratios (>5:1) reported in
Afghanistan, Armenia, Georgia, Kazakhstan, Oman, Qatar,
and Russia [20]. In the 25-year study period from 1994 to
2020, the odds ratio of men committing suicide (female as
baseline) significantly increased from 2.32 in 1994 to 4.59
in 2020. The higher increase in suicide in men than women
may be related to several dimensions of social determinants,
such as socioeconomic status, divorce, and alcohol mis-
use [21,22]. Income per capita, also known as Gross Do-
mestic Product (GDP) per capita, is one of the factors that

contributes to the increase in both male and female suicide
rates. In other words, there is a positive relationship be-
tween decreasing income and the incidence of suicide [22].
However, this relationship could be used to predict suicide
prevalence at a specific point in time. In the future, esti-
mation should be considered in parallel with other social
determinates [22]. Divorce is another determinant of sui-
cide in both sexes. Divorced individuals who have expe-
rienced domestic violence are more likely to commit sui-
cide [21]. Compared to divorced women, divorced men had
more than eight times the degree of self-harm and suicide
[23]. In contrast, married people or couples who have chil-
dren to care for are more likely to have a lower risk of sui-
cide [24]. Moreover, binge alcohol drinking has a strong
correlation with suicide [22]. Alcohol is the cause of loss
of self-control and stimulated people suffering from men-
tal health conditions to commit suicide [22]. A qualitative
study in Thailand found that suicide inmen can be attributed
to ‘pressure from being the leader of the family and drinking
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Fig. 5. Cumulative number of male and female suicides according to age group and methods, a period of 25 years from 1994 to
2019: (A) hanging; (B); pesticides; (C) gun and firearm; (D) drug overdose.

alcohol, perceived as masculine’ [25]. It has been indicated
that when facing social transition, males are less effectively
able to reduce unpleasant emotions compared to females,
particularly in early adulthood when people need to take on
several responsibilities after getting married [18]. The fac-
tors contributing suicide attempt between genders are dif-
ferent. In men who have more conflict with their parents,
unstable sexual relationships, lower level of coping skills,
and drinking reduce stress, a trend toward suicide attempts
[18]. Female, on another point, unrequited love and do-
mestic violence, are two significant factors around females
to attempt suicide [18]. Another point that should not be
ignored is that of mental disorders and related psycholog-
ical symptoms, particularly depression, psychiatric disor-
ders, and substance misuse [6,24,26]. For example, 90% of
suicides were found in people diagnosed with psychiatric
disorders [4]. A study in Japan indicated that mental disor-
ders, especially major depressive disorders and any mood
disorder, were found to have a higher prevalence in suicide
cases, with an OR of 6.2 and 5.9, respectively [27]. De-
pression is one of the main motivators of suicidal behavior.
Women are two to three times more likely than men to be
diagnosed with depression. They, however, may not have a
higher risk of suicide than men. This may be explained by
the fact that depressed men are more likely to experience
emotional irritation, other negative feelings, and lower lev-
els of controllable impulsivity. This feeling may be linked
to substance and alcohol abuse in some cases of men liv-

ing with depressive symptoms, which is one of the major
risk factors for suicide and self-harm in the last stages of
life in men more than women [4]. Although women tend to
receive depression therapy more often than men [28].

4.2 Suicide Rates by Age Group and Sex

The study found a significantly higher rate of suicide
among men than among women in all age groups, including
the age group of adolescents. In contrast to this, some stud-
ies did not find significant gender differences in the rate of
suicide in the adolescent age group, for example in Turkey
[6]. In the present study, age 30–39 years were the majority
group of suicide rate, the mean (SD) was 9.99 (2.21), 16.82
(3.89) in males, and 3.17 (0.60) in females. Suicides in
Egypt were more common among people aged 20–30 years
[29]. The suicide rate in Australia for men revealed a bi-
modal distribution, with the age group 35–44 years having
the highest rate, followed by over 65 years of age with older
men aged 85 years having the highest rates. In female adults
35–59 years, they had the highest suicide rate, compared to
other age groups [30].

For decades, the highest prevalence of suicide was
found among young adult men compared to elderly adults,
and this has remained low [18]. However, in the West, the
risk of suicide increases as one gets older [18]. Suicide rates
are similarly positively related to age in other Asian nations,
including China, Hong Kong, Japan, and Taiwan [18]. One
of the protective factors against suicide in old age are so-
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cial values. Compared to other Asian societies, the elderly
in Thailand is considerably more likely to get honor and re-
spect. The elderly adults are cared for by their offspring and
young adults. This is the important role and responsibility
that most Thai people are willing and happy to take care of
their aging parents until the end of life [18]. However, af-
ter 2016, most of the age groups (except 10–19 years) had
a rising trend in suicide rates per 100,000 population. The
top two ranges in males were found at ages 30–39 and 40–
49 years, while the top two ranges in females were found at
ages 50–59 and 60+ years. It can be said that adult males
and pre-elderly and elderly females are the groups most at
risk of suicide in Thailand.

We found that males’ early adulthood and early mid-
dle age (age 30–39, followed by age 40–49) are the most
at-risk groups for suicide in Thailand. There is a similar
pattern of suicide fatalities between 2004 and 2013 in Aus-
tralia, hitting a peak at the age of 30–44 [31]. Although in
the Canadian suicide mortality database from 1981 to 2017,
the highest number of suicides was found in late middle age
males (ages 45–64). Men of middle age who are unem-
ployed or experiencing an economic crisis aremore likely to
commit suicide. This evidence was found in Europe and the
United States [32]. In Korea [33], Taiwan [34], and Japan
[35], the economic crisis is linked to a growing number of
suicides. Low-socioeconomic and unemployed groups are
actively related to the increasing number of suicides. The
suicide rate in unemployed men in Taiwan in 1959–2012 is
higher than in unemployed women [34]. Similarly, a report
on a suicide study in Thailand suggests that economic fac-
tors, such as poverty, low income, or insufficient income,
are the main causes of suicide in men rather than women.
Labors, agricultures, and no-income families made up the
top three groups of completed suicides, respectively [36].

In the cases of suicide in pre-elderly and older adults.
There is a perspective from the Thai Department of Mental
Health to describe why pre-elderly and older adults tend to
self-harm and commit suicide today [37]. The risk groups
for suicide are the home-bound or abandoned. Due to ur-
banization and change in family structure, young adults
need to go to work or have their own family to care of;
they lack the time to take care of, communicate with or
spend time with their older parents. This causes displea-
sure and alienation and leads to depression and risk of sui-
cide. Moreover, the significant triggers which arouse el-
derly people’s suicidal ideation, attempting or committing
suicide are psychological health problems, such as loneli-
ness, hopelessness, and mental health problems, especially
depression [37]. Life dissatisfaction is a significant variable
that contributes to the development of depressive symptoms
and also increases the risk of suicide [38].

In the present study, hanging and pesticide were the
most preferred means among both men and women, while
the third preferred means was for unspecified men’s means,
followed by guns and firearms and drug overdose. The third

preferred means was for women drug overdose, followed
by unspecified means, and guns and firearms. The meth-
ods of suicide in many countries follows the same patterns.
However, suicide techniques change with the advent of ad-
vanced technology and social structures, and they have dis-
tinct age and gender features. It is found that hanging is the
most frequently used means of committing suicide in many
countries, such as Turkey [6], Japan [39], Korea [40], Tai-
wan [41], Singapore, Malaysia [42], India [43], and Indone-
sia [44].

Jumping off from high places was reported higher
ranged the second means in Japan women, while men are
frequent used gas and petrochemical, and sharp objects.
Jumping suicide was a rising trend in both genders aged 15–
24, 25–44 and 45–64 years [45]. Autopsy reports in Kuala
Lumpur indicated that in 2000–2004 hanging (43%)was the
most commonmeans of suicide inMalaysia [42]. However,
jumping from the high places (47%) was ranked first place
instead of hanging during 2007–2009. Similar trend in Sin-
gapore and Hong Kong, jumping was the leading method
of suicide for Singaporeans (2000–2004) and Hong Kong
people (2003), accounting for 72.4% and 46%, respectively
[42]. While jumping from high places in Thailand was the
seventh most common means of suicide in Thailand, the
number of suicides is lower than in other countries, with
approximately 200 cases in a 24-year study.

In terms of the second most common suicide means,
pesticide intoxications. In Egypt, women used organophos-
phates to self-harm and stop living [29]. Chemicals poison-
ing suicide was found approximately one-fifth of suicides
and higher rate in low-middle income counties [46]. In con-
trast, Turkey has reported a lower rate of suicide by intox-
ication, especially in agriculture. This is because the poli-
cies and regulations on agricultural chemical control have
an effect that is accessible to suicide means. The method of
suicide has been shifted from pesticides to hanging [6].

Suicide means can be classified as violent and non-
violent, and men may be more likely to use ‘violent’ means
than women [47]. This is similar to our finding that the ra-
tio of violent methods in males is higher than in females.
Although the number of committed suicides by guns and
firearms is lower than hangings and pesticide poisonings, it
has the highest ratio of differences in suicide methods be-
tween genders (males: 15, females: 1), followed by sharp
objects (6:1) and hanging (4:1). At the same time, the ratio
of non-violent methods between males and females, such
as pesticide poisonings and drug overdoses, was 2:1. Al-
though men seemed to have a higher ratio of non-violent
than women, comparing suicide rates by means and gen-
ders, we found that women died by violent, non-violent,
and unspecific means, accounting for 55%, 38%, and 7%,
respectively. While for men, it was 70%, 22%, and 8%, re-
spectively. This is to say, comparing the percentage of sui-
cide means between genders, women had a higher percent-
age of preferred non-violent methods of committing suicide
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than men did. Women more likely to select non-violent
methods may be attributed to them having less knowledge
and technical skills for the “violent” methods of suicide,
as well as their desire to avoid serious injury to the body
and face [48]. Men, on the contrary, have a higher in-
tent on completing self-harm for ending life. Therefore,
men are more likely to choose violent methods for lethal-
ity [48]. Moreover, compared to men, women may not
really want to die. Attempting suicide, women use meth-
ods that have the potential to save their lives, such as agri-
culturally hazardous chemicals or drug overdoses, which
can be intervened in with therapeutic approaches. Addi-
tionally, women compared to men are less accessible to
have own guns and firearms [49]. In Taiwan, non-violent
methods such as chemical farming substances (Herbicides:
Paraquats; Insecticide: organophosphate and methomyl)
was the most common method in suicides of elderly adult
women (2006–2008) [41]. A study of attempted suicide of
hospitalized women in Poland found that women preferred
overdosing on pharmaceutical medications and exsanguina-
tion as a means of suicide, while men preferred hanging
and suffocation. Females also employed a wider variety of
suicide techniques than males. According to the findings,
women aremore likely to try suicide rather than commit sui-
cide, but men are more likely to commit suicide and choose
more violent suicide techniques. Consequently, women are
the “attempters” and “survivors” of suicide attempts [50].

In Thailand, over a 25-year study period, we found
that hanging and agricultural chemical intoxication are the
leading methods of committing suicide, in the same pattern
as suicide in India [51]. Most commonly in India, suicide is
committed by hanging or ingesting organophosphate insec-
ticides. Additionally, self-immolation is also a somewhat
prevalent method of suicide among India men and women
[43], but this method is rarely found in both genders in Thai-
land.

Hanging is themost commonmeans of suicide in adult
males aged 20–44 years in Thailand. This method is used
by suicidal people who intend to end their lives, and most
of them have fewer chances of saving lives. The second
deadly method is pesticides and herbicides. Even though
agricultural chemical suicide is a non-lethal method, by
this suicide means, killed over 20,000 Thai populaces [18].
Agricultural chemical products are not difficult to access
in Thailand, especially in rural areas during pre-harvesting
activities. The two main uses of agricultural organic com-
pounds to commit suicide, namely methomyl and carba-
mate insecticides [18].

Physical health illness has been reported to have a sig-
nificant intercorrelation with psychological health impacts.
People livingwith infectiousHIV/AIDS, for example, are at
increased risk of suicide. Almost 40% of the suicides found
in a psychological autopsy were HIV-infected patients and
most of them were young [18]. The same investigation
method by the psychological autopsy in nearly 400 cases in

rural areas of China found that one in three of the young sui-
cides preferred using agricultural organic substances to kill
themselves [52]. There was no statistically significant dif-
ference between all self-harming methods in the expected
lethality between genders. Furthermore, this study did not
find a significant correlation between mental disorders, im-
pulsivity, and violent or nonviolent methods. Therefore,
suicide prevention should focus on access to suicide means
to understand how self-lethality is regulated and implement
interventions in cases of suicide risk [52].

Thailand has been proactive in suicide prevention be-
tween 2020 and 2021 focusing on three risk groups, includ-
ing patients with chronic diseases, patients with psychiatric
diseases, and suicide attempters [53]. The program is of-
fered in community and health care settings. In a commu-
nity setting, there are family members, caregivers, and vil-
lage health volunteers (VHV) as the first lines of screen-
ing for those at risk of suicide and referring them to the
healthcare settings. In healthcare settings, Health Promot-
ing Hospitals (HPH) supported screening, home visits, ba-
sic counseling, follow-up, etc. At the hospital care levels,
the serviceswere supported by all services and in addition to
what HPH did, such as crisis intervention, psychological re-
silience, psychological support, and psychological therapy
(cognitive behavior therapy, and problem solving therapy).
Psychiatric hospitals supported all services and provided in-
tervention with specialists, such as symptom management,
adherence therapy, supportive psychotherapy, Satir model,
etc. [53].

5. Conclusions
Even though the suicide rate in Thailand is not a huge

phenomenon compared to other nations, it is a leading cause
of premature mortality and has a long-term effect on the
people left behind, as well as affects the community and
the national economy. The suicide rate in Thailand is still
growing every year, especially after 2016 and the effects of
the pandemic crisis of human-to-human transmission of the
coronavirus. The economic crisis is without a doubt one of
the significant factors influencing the development of sui-
cide risk. It affects socioeconomic status, well-being, and
psychological health outcomes. Suicide is a serious health
issue, yet it may frequently be avoided. Suicide prevention
initiatives should, therefore, be encouraged by considering
the context of each country’s unique circumstance. This is
due to the fact that there are age-and gender-specific sui-
cides. Suicide screening and suicide monitoring systems
need to be advocated and implemented on a regular basis.
Furthermore, vulnerable populations at risk of suicide, es-
pecially those with suicide ideation and suicide attempts,
dependent elderly women, young adult men with signif-
icant family disputes and substance misuse, people liv-
ing with physical illness and mental disorders, HIV/AIDS,
chronic diseases, and depression, need comprehensive care
throughout their lives.
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6. Limitation
Our investigation on gender differences in suicide by

sex, by age group and sex, and suicide means by sex pro-
vide new findings on Thailand. We had to collect data from
two sources, such as the WHO mortality database (there is
no reported suicide rate by gender and age group) and Thai-
land’s government website (there is no reported data on sui-
cide methods by gender). Therefore, the data needs to be
checked for accuracy between the two sources. Moreover,
due to limitations of data, we could not present a period of
time studying in the same year (suicide rates by sex from
1994 to 2020, suicide rates by age group and sex from 2010
to 2020, and suicide methods by sex from 1994 to 2019).
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