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ABSTRACT

Background: Suicide is a major public health problem, with far-reaching social, emotional
and economic consequences. Suicide rates are high in all age groups are particularly high
in all age groups but are one of the major causes of death among younger age groups,
yeilding substantial years of premature life lost. Preventing suicide is one of the major
mental health challenges in the world, Objective: The aim of this study was to estimate the
number and rates of suicide deaths in the Federation of Bosnia and Herzegovina (FB&H),
and describe suicide characteristics by sex, age, method of suicide over the period of 2010
to 2020. Methods: This is a retrospective population-based study from the period 2010 -
2020. Data were from the FB&H mortality register, Institute for Statistics FB&H. Data on
deaths by cause of death are given according to the 10™ edition of the International Statis-
tical Classification of Diseases, Injuries and Causes of Death. Suicide data were presented
rates by three age group, total number, male and female, crude rates, age-specific death
rates and suicide mechanism by age and gender. Results: The total number of suicides
increased until 2017 to a peak of 201, then decreased to 157 for 2020. Males comprised
over 70% of the suicide deaths. Over half of suicides were among those aged 30 - 64 and
nearly one third among those 65 and above. However, the greatest increases were among
youth aged 15 to 29, which grew from 2% to 9% of suicides over teh study period. The
most common mechanisms for suicide were for hanging and firearms, both most com-
mon amond males. Poisoning was the most common mechanism among females. Con-
clusion: Understanding age and mechanism trends over time will help prioritize prevention
strategies. Focus on mental health systems needs to ensure equal access to high-quality
services in community based settings. For responses to this challenge to be effective, a
comprehensive multisectoral suicide prevention strategy is needed.
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1. BACKGROUND

Suicide is a major public health problem, with far-reaching social, emotion-
al and economic consequences. There are approximately 800,000 suicides a
year worldwide, and it is estimated that at least six people are directly affect-
ed by each suicide death (1), with additional far-reaching impact on the work-
force and communities. Suicide rates are particularly high in all age groups
but are one of the major causes of death among younger age groups, yeilding
substantial years of premature life lost (2). Preventing suicide is one of the
major mental health challenges in the world (3).

The factors contributing to suicide and its prevention are complex and not
fully understood. There is increasing evidence that the media can play a sig-
nificant role in either enhancing or weakening suicide prevention efforts (1).
The media may provide useful educational information about suicide or may
spread misinformation, and some evidence indicates that widespread pub-
licity of suicide events among famous people may impact others to attempt
suicide (1). Sedgwick and colleagues found an association between problem-
atic use of social media and internet in terms of cyberbullyng and suicide
attempts in young people (4, 5). A few studies attempted to use image-based
social media as intervention tools, but the results were mainly exploratory
(6).

Suicide risk has been associated with psychological stress, financial stress,
and low access to resources, which suggests a possible mechanism for high
suicide rates in low or middle income countries. However, most of the re-
search on suicide as tied to these stressors comes from studies examining dif-
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2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Total 153 139 137 129 150 132 181 201 197 165 157
male 115 (75.2%)| 104 (74.8%)| 99 (72.3%) |97 (75.25%)| 114 (75.0%)| 99 (75.0%) | 126 (69.6%) | 147 (73.1%)| 148 (75.1%)| 120 (72.27%)| 124 (78.0%)
female 38 (24.8%) | 35 (25.2%) | 38 (27.7%) | 32 (24.8%) | 36 (25.0%) | 33 (25.0%) | 55 (30.4%) | 54 (26.8%) | 49 (24.9%) | 45 (27.3%) | 33(21.0%)
s 15-29 3(1.96%) | 9(65%) | 7(5.1%) |13(10.0%) | 5(3.3%) | 9(6.8%) | 8(4.4%) | 11(55%) | 10(5.0%) | 14(85%) | 11(7.0%)
% 30-64 83 (54.2%) | 68 (48.9%) | 90 (65.7%) | 81 (62.8%) | 95 (63.3%) | 65 (49.2%) | 96 (53.0%) | 106 (52.7%) | 103 (52.2%)| 96 (58.2%) | 79(50.3%)
< 65+ 67 (43.8%) | 62 (44.6%) | 40 (29.2%) | 35 (27.1%) | 50 (33.3%) | 58 (43.9%) | 77 (42.5%) | 84 (41.8%) | 84 (42.6%) | 55(333%) | 67(42.7%)
) . 15-29 0.63 1,9 15 2,7 11 20 18 25 23 33 2,6
-g g 30-64 7,7 6,2 82 7,4 86 59 87 96 93 8,7 72
g 65+ 24,2 23 14,1 121 16,8 19,1 24,7 26,2 25,3 16,1 18,8
@ Hanging (X70) 87 (56.9%) | 75 (53.9%) | 77 (56.2%) | 78 (60.4%) | 84 (56.0%) | 74 (56.0%) | 100 (55.2%)| 115 (57.2%) | 104 (52.8%)| 92 (55.7%) | 71(45.2%)
3 Firearms (X72,X73 1 X 74) | 25 (16.3%) | 23 (16.5%) | 15 (10.9%) | 15 (11.6%) | 20 (13.3%) | 16 (12.1%) | 28 (15.4%) | 30 (14.9%) | 37 (18:8%) | 25 (15.1%) | 31(19.7%)
g 2 Jumping X80 9(58%) | 6(43%) | 5(3.6%) | 8(6.2% | 6(4.0%) | 10(7.6%) | 13 (7.2%) | 10 (49%) | 12(6.1%) | 15(9.1%) | 11(7.0%)
s @ . e
g _.; Se"'har:a:'nae:':;pec'f'ed 9(5,8%) | 16 (11.5%) | 15 (10.9%) | 12 (9.3%) | 13 (8.6%) | 6(4.5%) | 10(5.5%) | 8(3.9%) | 10(5.0%) | 3(1.8%) 3(1.9%)
g Poisoning X60-X69 10(6.5%) | 9(65%) | 11(8.0%) | 8(6.2%) | 15(10%) | 18(13.6%) | 14 (7.7%) | 15(7.5%) | 12 (6.1%) | 12(7.3%) | 21(13.3%)
3 Drowning X71 5(33% | 1(07%) | 6(44%) | 4(3.1% | 6(4.0%) | 3(23%) | 8(4.4%) | 9(a5% | 13(6.6% | 8(a8%) | 11(7.0%)

Table 1. Number and percent of suicides by sex, age group, rates per 100.000 and mechanism, by year

ferences within populations of high income countries.
For example, studies in Australia suggest a strong associ-
ation of lower income levels with elevated psychological
distress (7). In the European Union, more than 400,000
individuals are homeless, and this vulnerable population
has higher rates of suicide and unintentional injuries (8).

Many factors have been identified in individuals who
commit suicides or have attempted suicide, and among
them availability of a firearm, financial difficulties and
loss of employment (9). Again, most of these studies
are in high income countries, although many emerging
risk factors are concentrated in low and middle income
countries. For example, it is estimated that about 30%
of global suicides result from pesticide poisoning, most
of which occurs in rural agricultural areas in low- and
middle-income countries. Other common methods of
suicide are hanging and firearms (10, 11).

Bosnia and Herzegovina (B&H) is a middle income
country that experiences many of the known risk factors
for suicide, as well as experiences with was and econom-
ic challenges (12).

Much can be done to prevent suicide and suicide at-
tempts at the individual, community and national lev-
els. Worldwide, 28 countries have developed national
suicide prevention strategies, and 60 countries have
well-organized suicide registration and data (13). In the
WHO Mental Health Action Plan 2013-2020, WHO
member states committed themselves to achieving the
global goal of reducing suicide rates by 10% by 2020 (13).
Underlying these efforts is data that documents the inci-
dence and burden of suicides.

2. OBJECTIVE

The aim of this study is to estimate rates of suicide
death in the Federation of Bosnia and Herzegovina
(FB&H), to profile characteristics of suicides by sex, age,
method of suicide, and the year, and to examine time
trends in suicide mechanism by age.

3. MATERIAL AND METHODS

This is a retrospective population-based study of
suicide deaths from the years 2010-2020. Data for the
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Graph 1.Number of suicide by sex

present study were from the Federation of Bosnia and
Herzegovina (FB&H) mortality register, which was es-
tablished in 1999. FB&H is an entity within the state of
Bosnia and Herzegovina (B&H) with about 2.2 million
inhabitants (2013 census). FB&H and Republika Srps-
ka (the second entity within B&H) have separate public
health systems, including statistics. Information for the
Republika Srpska is not included in this study.

Mortality data, including all suicides, are collected by
Federal law and follow a clearly defined set of institu-
tional commitments, administrative forms, and proto-
cols for collection and sharing of data. Mortality data
were obtained through a data use agreement with the
Institute for Statistics of FB&H, which provides public
health data to eligible research institutions. Certificates
of death were the source of mortality data, which is the
oldest system of collecting health data and still the most
reliable source of health statistics and indicators for pub-
lic health surveillance. Mortality data provides the most
important indicators for the evaluation and comparison
of health status at the local, national and international
level. Suicide deaths were identified using codes from
the 10th edition of the International Statistical Classifi-
cation of Diseases, Injuries and Causes of Death, which
are mandated as part of the death certificate.

Mortality suicide data were organized into three age
groups: 15-29, 30-64 and 65+. Suicide data examining
trends from 2010 through 2020 were presented through
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rates, total number and SexN(%) Age Group N(%)
percentage, male and fe- Leading mechanisam suicide Total Male Female 15-29 30-64 65+
mgle,chUfle rates, agz,‘l—Sp(?— Total number of suicide 1741 1293 448 100 962 679
C? dC ea; ljatesb an Sul('l Hanging (X70) 957 745 (77.8%) | 212 (22.1%) | 56(5.85) | 524 (54.7%) | 377 (39.4%)
cide mechanism by age an Firearms (X72,X73 i X 74) 265 251(94.7%) | 14(53%) | 13(4.9%) | 142 (53.6%) | 110 (41.5%)
gender (number and per- — - - - - -

tage) Poisoning X60-X69 145 56 (38.6%) | 89 (61.4%) | 7(4.8%) | 88(60.7%) | 50 (34.5%)
centage).

8 Jumping X80 105 67 (64.0%) | 38(36.2%) | 11(10.5%) | 55(52.4%) | 39 (37.1%)
Self-harm in anunspecified manner

4. RESULTS X84 105 68 (64.7%) | 37(35.2%) | 4(3.8%) | 59(56.2%) | 42 (40.0%)

The total number of sui-
cides decreased from 153
to 129 in 2013, increased
from 2013 to a peak of 201 in 2017, then decreased to
157 by 2020 (Table 1, Graph 1). Over the study period
from 2010 to 2020, suicides increased 7.3%. Males com-
prised 70% - 75% of suicides in each year, and the rate of
male suicides was 2.5 times that of females. Trends over
time were similar for males and females.

Individuals aged 30-64 comprised the highest propor-
tion of suicides each year, ranging from 49% in 2011 to
63% in 2014. Suicides among those aged 65 and above
ranged from 27% in 2013 to 44% in 2010 and over the
time period generally decreased in proportion. Suicides
among youth aged 15 to 29 comprised the lowest per-
centage of suicides, ranging from 2% in 2010 to 10% in
2013, but this age group had the highest increase over
the study period at almost a 78% increase. The suicide
rates per age group were highest in 65+, reaching high-
est value in 2017 with 26.2/100,000 and increasing rate
in 2020 with 18.8/100,000. In the same year 2017, the
highest reported suicide rate was in 30-64 age group
with 9.6/100,000. In 15-29 age group, increasing trend

120
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o

M‘r m—c it 11
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Graph 2. Number of suicide by age group
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Graph 3. Crude rate 2010-2020 (male, female and total)
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Table 2. Suicide mechanism by age and gender (%), 2010-2020

was recored in the last few years, with highest suicide
rate in 2019 with 3.3/100,000 (Table 1).

The most common mechanism for suicide in the
FB&H was by hanging (45.2% in 2020), followed by fire-
arms (19.7% in 2020) (Table 1). Trends in mechanism
of suicide did not vary over the study period. However,
mechanism did vary by sex and age (Table 2). The largest
difference in mechansim by sex was for firearms, among
which 94.7% of firearm suicides were among males and
only 5.3% among females. Males were also over-repre-
sented in hanging, with 77.8% among males and 22.1%
among females. For both jumping and unspecific mech-
anisms, males comprised about two-thirds and females
one third. Poisoning was also a common cause of suicide
and the only mechanism that was more frequent among
females, with 61.4% of poisonings by females and by
males 38.6%. For each mechanism, approximately 50 —
55% were among those aged 30 — 64; 38% to 41% among
those aged 65 and above, and 4% to 10% among youth
aged 15-29.

Overall, between 5.8 and 9.1 residents per 100,000
commit suicide each year (Graph 3). The suicide rate
was lowest at 5.8/100,000 per inhabitants in 2013 and
2015, and highest at 9.1 in 2017. Male suicide rates
ranged from 8.8 in 2015 to 13.6 in 2017, and female rates
ranged from 2.8 in 2013 to 4.9 in 2017. Each year, male
rates were up to 2.5 times those of females.

5. DISCUSSION

Mortality data are essential for the development of
population-level health status indicators, which are a
critical component in setting and benchmarking health
priorities at the national level (1). We report among the
first data from the FB&H to examine suicide trends,
which are increasing globally and garnering attention
as a public health priority. The rate of suicide in 2019
was 7.5 per 100,000 residents, which was slightly low-
er than the worldwide estimated rate of 10.5 (800,000
suicide among 7.6 billion people). However, B&H is on
the higher end of the global range of suicide by country,
which ranges fromas low as under 5 per 100,000 to over
30 per 100,000 (14).

In B&H, the lowest number of suicides was for those
between the ages of 5 and 14 and for those aged 70 and
over. Although youth suicides were the lowest in num-
ber, this population experienced the highest increase
during the study period. The suicide rate between the
ages of 15-49, which represent the highest ages of re-
production and work productivity, are particularly im-
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portant for both the health and economy of B&H. B&H
experiences an increase in the number of suicides with
age, indicating that programs that focus on the heatlh of
the elderly are indicated (10).

Few studies of suicide in this region are available for
comparision. In Croatia, in the Krapina-Zagorje Coun-
ty in the period 2007-2017, the average suicide rate was
31.02/100,000 population, with a suicide ratio for wom-
en and men of 1 to 4. The average age of suicides was
55 years, and the most common suicide mechanism
waswas hanging for both sexes (69.9%) (15). We found
a slightly lower average age, although the sex ratio and
mechanisms were similar in B&H and in this Croatian
region.

There are differences in suicidal behavior between the
sexes: death is a more common outcome among men,
as opposed to women (16). Trends in suicide rates by
sex are important because evaluations of suicide pre-
vention programs using different approaches (school-
based, community-based, healthcare-based) may indi-
cate a larger imapct on women (16). In meta-analyses,
females presented a higher risk of suicide attempts, and
males for suicide death (17), which may be related to
some extent by the choice of mechanism, as firearms
and hanging, both more common among men, are more
lethal means than poisoning, which is the most common
mechanism among women (17). Common risk factors of
suicidal behaviors for both genders are previous mental
or substance abuse disorder and exposure to interper-
sonal violence (17).

Studies have found that married men, unlike mar-
ried women, are more likely to commit suicide with a
firearm, and unmarried men by hanging (18). Men, but
also women, with previous depressive episodes are more
likely to commit suicide by hanging. Men with a history
of chemical abuse were more likely to commit suicide by
poisoning, as opposed to women (18). Social networks
show good potential for forming anonymous groups and
forums to support people at risk of committing suicide
(19).

This study has several limitations. Suicides are under-
counted in most countries, and are likely also under-
counted in FB&H because suicides on the death cer-
tificate may be coded as unknown intent due to stigma
or concern about the family. A high proportion of the
suicides that were identifeid in this study did not have
a specific code for mechanism. Data from death certif-
icates does not have information about the risk factors
or circumstances related to the suicide, although this in-
formation would be highly beneficial to inform design of
prevention strategies. Statistics on suicide rates for the
whole country are limited or non-existent, as incidence
rates are not standardly reported by the Ministries of
Health. (10). Caution is necessary, so it is needed that
adequate epidemiological data for specific groups be
used in prevention messages developing (20).

Suicides can, at least partially, be prevented by re-
stricting access to means of suicide, by training primary
care health workers and address the way this is reported
by the media (21).
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For responses to this challenge to be effective, a com-
prehensive multisectoral suicide prevention strategy is
needed (22). Although this study does address the inci-
dence of suicide the COVID-19 pandemig, it is import-
ant to note that there is evidence that the pandemic af-
fected the occurrence of fear (18%) and depression (36%)
related to age, gender, and occupation, and it could be a
predictor of suicide in the general population in B&H
(23).

6. CONCLUSION

Trends indicated that suicides are increasing for all age
groups, in particular those aged 15-29. Focused suicide
prevention strategies will need to address specific types
of suicide (e.g. firearm safety), and prevention activities
will need to be appropriate for different age groups. Un-
derstanding age and mechanism trends over time will
help prioritize prevention strategies, wich will be espe-
cially needed in post-pandemic years.
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