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Abstract 

Background: Although suicide rates and methods used may vary according to society, gender, and age there are 
epidemiological studies reporting that suicide rates increase with advanced age in all societies, particularly accelerat-
ing after the age of 65 years. This study aimed to investigate the demographic data and suicide characteristics—such 
as the location and method, among others—of the elderly suicide deaths among forensic deaths between 2011 and 
2020 in Denizli, Turkey.

Results: It was determined that elderly suicides constituted 13.8% of all suicides and increased gradually over the 
years during the 10-year period. The vast majority of cases were male (82%). It has been observed that hanging is 
the most frequently used method. It is also noteworthy that although firearm suicide among men was the second 
most common method, women do not choose this method at all. The majority of elderly suicides (88.5%) in Denizli 
occurred in the home and its annexes.

Conclusions: Suicide prevention programmes should promote the elderly to benefit widely from social and health 
services. Therefore, there is a need to include widespread home care services and firearms regulations in prevention 
programmes.
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Background
The World Health Organization considers suicide pre-
vention a major public health issue that requires a mul-
tidisciplinary approach and intervention. On average, 
800,000 people die by suicide each year (World Health 
Organization 2014, 2019). The increase in life expectancy 
and the decrease in birth rates lead to an increase in the 
elderly population in terms of number and relative to 
the general population (Kaya et  al. 2020). Similarly, the 
elderly population is increasing in Turkey. According to 
the Turkish Statistical Institute, the elderly population of 
Turkey has increased by 22.5% in the last 5 years, reach-
ing 9.5% of the population and it is estimated to reach 
22.6% of the population of Turkey by 2060. With an 

increased in the elderly population, an increase in elderly 
suicide rate is also expected. Although the incidence of 
elderly suicides varies internationally and regionally, sui-
cide rates among older adults are generally increasing 
(TURKSTAT Corporate 2021; Jahn et al. 2015; Karbeyaz 
et al. 2017).

Epidemiological studies have concluded that suicide 
rates increase with advanced age in all societies, particu-
larly accelerating after the age of 65 years, with the high-
est rates are reached after the age of 75 years. In addition, 
the likelihood of a suicide attempt resulting in death is 
considerably higher in older adults than in the younger 
population. However, when compared with suicide cases 
in the younger population, information about geriatric 
suicide cases in the media and in the medical literature 
is considerably lacking. Medical reasons such as physical 
or mental illnesses, death of the elderly relative, marital 
conflicts, dependency on others, and economic problems 
are among the most important factors causing elderly 
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suicide. Suicide rates and methods used may vary accord-
ing to society, gender, and age (Juurlink et al. 2004; Kar-
beyaz et al. 2017; Lutzman et al. 2020; Szücs et al. 2020).

In Denizli—located in the Aegean region—the total 
population is 1,040,915 and the population of individuals 
aged > 65 years is reported as 119,701. According to 2020 
data, although the elderly population in Turkey is 9.5%, 
11.5% of the total population in Denizli are older adults 
(TURKSTAT Corporate 2021). It was considered that the 
evaluation of elderly suicides in Denizli, where the aver-
age of the elderly population is above the country aver-
age, will provide valuable data. The present study aimed 
to investigate the demographic data and suicide charac-
teristics—such as the location and method, among oth-
ers—of the elderly suicide deaths among forensic deaths 
in Denizli between 2011 and 2020.

Methods
Study approval was obtained from Pamukkale University 
Non-Interventional Clinical Research Ethics Committee, 
dated 12 February 2021 and numbered E.17721.

In this retrospective descriptive study, crime scene 
investigation, examination of deceased, and autopsy 
reports of cases who have died by suicide over the age 
of 65 years that experienced classical autopsy in Denizli 
during 10 years period between the years 2011 and 2020 
were examined retrospectively. Only the cases that the 
judicial authorities stated the cause of death was suicide 
and did not require further investigation were included in 
the study. In this context, the files of 564 cases who com-
mitted suicide were evaluated. It was determined that 
78 (13.8%) of these cases were aged ≥ 65 years. Out of a 

total of 564 cases, 78 constituted the study group. Cases 
were evaluated based on age, sex, distribution of cases 
according to years, chosen suicide method, crime scene, 
and place of death.

Data were analysed using SPSS version 21.0 software. 
Descriptive statistics are given as mean ± standard devi-
ation for quantitative variables, frequency and percent-
age for categorical variables. Chi-square and two-group 
comparison test (Student’s t, Mann–Whitney U) were 
used in the analysis of the data, depending on the type 
of variable. P values < 0.05 were considered statistically 
significant.

Results
It was observed that a total of 564 forensic autopsies of 
suicide deaths were carried out in Denizli between 2011 
and 2020, and 78 (13.8%) of them were aged ≥ 65 years. 
According to the distribution of suicide rates by years, 
the highest rate was found in 2017 (26%) (Fig. 1).

Of the 78 cases included in the present study, 14 (18%) 
were women and 64 (82%) were men (ratio of men to 
women, 4.57). The distribution of the sexes of the cases 
by years is shown in Fig. 2.

The youngest and oldest cases included were aged 65 
and 89 years, respectively, and the mean age was 73.44 (± 
6.863) years. The age ranges were as follows: 29 (37.2%) 
cases aged 65–69 years, 15 (19.2%) aged 70–74 years, 16 
(20.5%) aged 75–79 years, 11 (14.1%) aged 80–84 years 
and 7 (9%) aged ≥ 85 years (Fig. 3). Considering the age 
range distribution without gender discrimination, it was 
understood that the high rate in the age range of 65–69 
years was statistically significant (P = 0.001 χ2 = 17.641).

Fig. 1 Distribution of elderly suicide rates by years
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The most common methods of suicide included hang-
ing (55.1%), firearm use (19.2%) and jumping from a 
height (14.1%) (Fig. 4). It was statistically significant fact 
that that women never chose the use of firearms as a sui-
cide method (P = 0.044 χ2 = 4.063).

It was determined that 88.5% of the suicides occurred 
in homes and annexes. The places where the cases com-
mitted suicide are shown in Table 1. It was stated that 11 
(14.1%) of the cases lived alone, whereas 31 (39.8%) lived 
with their family or friends. The information regard-
ing the families of the 36 patients (46.2%) could not be 
acquired.

Discussions
In our study, it was determined that elderly suicides con-
stituted 13.8% of all suicides and increased gradually over 
the years during the 10-year period in Denizli. In studies 
conducted in different cities of Turkey, the rate of elderly 
suicides to the total number of suicides was reportedly 
between 6.2% and 11.5% (Hilal et  al. 2010; Karbeyaz 
et  al. 2017; Timur et  al. 2017; Akin et  al. 2019). Simi-
larly, in studies conducted in different countries, it has 
been reported that the suicide rate in the elderly group is 
higher than that in other age groups, and the suicide rate 
in the elderly is gradually increasing (Özer et  al. 2016; 

Fig. 2 Distribution of cases according to sex through the years

Fig. 3 Distribution of cases by age (years) and sex
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Steele et  al. 2018; Kim and Lee 2020). The fact that the 
elderly population in Denizli is higher than the average 
elderly population of Turkey and that the decline in sup-
portive family structure today are thought to be associ-
ated with the increase in elderly suicides in Denizli.

Similar to the literature, it was noted that majority of 
the elderly who committed suicide in Denizli Province 
(82%) were men. Similar to the overall population, it has 
been reported that men showed a trend of committing 
suicide more frequently in the elderly population, and 
being a man is a risk factor for elderly suicides (Steele 
et  al. 2018; Crestani et  al. 2019; Tan and Cheung 2019; 
Kim et al. 2019). The higher rate of suicide in men may be 
attributable to that fact that with the advancing age they 
are more likely to face factors such as losing social con-
nections and being alone, losing social status more sig-
nificantly depending on their gender-defined roles, and 
predisposition to chronic diseases.

According to the Turkish Statistical Institute, it has 
been reported that most people aged ≥ 65 years com-
mitted suicide by hanging (Özer et  al. 2016). Likewise, 

studies conducted worldwide have revealed that the 
elderly most frequently commit suicide by hanging 
(Steele et al. 2018; Crestani et al. 2019; Kim et al. 2019). It 
has been reported that hanging was the more frequently 
preferred method of suicide due to its higher lethality and 
the ready availability of used materials (Karbeyaz et  al. 
2017; Demir et al. 2018; Crestani et al. 2019). In Denizli, 
it has been observed that hanging is the most frequently 
used method among elderly suicides. It is also notewor-
thy that although firearm suicide among men was the 
second most common method, women do not choose 
this method at all. Reportedly, there is a strong relation-
ship between firearm ownership and firearm suicide rate, 
and that the number of men who own a firearm gradu-
ally increased after 1990 (Siegel and Rothman 2016). It 
has been stated that firearm suicide is mostly preferred 
by men when compared with women, since there is a 
need for more information on how a firearm works and 
the firearm causes a dramatic deformity (Crestani et  al. 
2019). In our study, it was observed that jumping from a 
height was the second most common method of suicide 
in women. According to TURKSTAT data, it was noted 
that jumping from a height was the second most com-
mon method among elderly female suicides in Turkey, 
and in other studies, it was the second in Erzurum and 
the third in Izmir (Özer et  al. 2016; Timur et  al. 2017; 
Akin et al. 2019).

Spending more time at home owing to factors such as 
difficulty in walking, limitation of movement, and social 
isolation was found to be associated with higher inci-
dence of suicides at home in the elderly (Conwell and 
Thompson 2008; Rahimi et al. 2015; Steele et al. 2018). 
Consistent with the literature, the majority of elderly 

Fig. 4 Distribution of cases by suicide methods

Table 1 Distribution of the places where the cases committed 
suicide

Place n %

Home and annexes 69 88.5

Rural area 6 7.7

Hospital 1 1.3

Workplace 1 1.3

Hotel 1 1.3

Total 78 100
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suicides (88.5%) in Denizli occurred in the home and its 
annexes.

Since no information about the cause of suicide 
could be obtained from the crime scene investigation 
and examination of deceased and autopsy reports, the 
reasons for suicide of the cases were not included in 
this study. Another reason of cause of suicide for not 
being included in the study is that the information on 
the presence or absence of psychiatric diseases in the 
history of the cases could not be acquired. Studies have 
shown that clinical and psychosocial factors; a his-
tory of psychiatric or mental disorder, previous sui-
cide attempts, a history of alcohol abuse, stressful life 
events, and lack of social support all increase the risk of 
suicide (Kalkan Oguzhanoglu et  al. 2018; Moitra et  al. 
2021).

Conclusions
In conclusion, in our study, that elderly men had higher 
rate of suicide than elderly women, hanging was the 
most frequently used method, and the elderly most 
frequently committed suicide at home. In addition, 
it was determined that firearm suicide is the second 
most common method in elderly men. Suicide preven-
tion programmes should promote the elderly to benefit 
widely from social and health services. Therefore, there 
is a need to include widespread home care services and 
firearms regulations in prevention programmes.
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