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Abstract

Objective: There is limited research on the trends in suicide rates by gender in Turkey. The purpose of the study is to examine suicide rates by gender over time and whether suicide rates by gender differ significantly.


Method: The data on suicide from 2007 to 2016 were obtained from the Turkish Statistical Institute. The number of suicide cases was 28,760 (72.5% male, 27.5% female). Direct standardization method was used to calculate gender specific suicide rates. Numerical (correlation) and graphical (line charts) methods were used to reveal the trends in suicide rates by gender. Then, paired-sample t-test was conducted to determine whether suicide rates significantly differed by gender.


Results: The increase in suicide rates among males was not statistically significant while there was a statistically significant decrease in suicide rates among females over time. The ratio of male to female suicide rate increased significantly over time. In addition, the difference in suicide rates between males and females was statistically significant. Male suicide rates were 2.5 times higher than that of female.


Conclusion: Suicide rates differ by gender.
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Introduction

Suicide is defined as killing oneself deliberately [1-3]. Suicide is a very serious public health problem and one of the top 20 leading causes of death in the world [4]. For instance, in 2015, about 800,000 people ended their lives by committing suicide [5]. It is important to note that the global suicide rate per 100,000 populations is 10.7 [6]. Although the suicide rate in Turkey is about 2.5 times lower than the global suicide rate [7], similar to the other countries, it has been recognized as a public health issue requiring attention. To address this problem, this study focuses on investigating the trend in suicide rates by gender over time in Turkey and whether suicide rates by gender differ significantly.



A number of previous studies conducted in different countries examined gender differences in suicide rates. All of them have found that males commit suicide more than females [8-19]. One study found that the global male to female suicide ratio is about 3.6, which means that males committed suicide about 3.6 times as high as females [8].



The ratio of male to female suicide rates may vary by countries. For instance, the past research found that compared to female suicide rates, the suicide rates for males were higher 5 times in Europe [20], 3.6 times in the US [10], 3 times in the UK [21] and 2.5 times in the Republic of Korea [20]. Similar to the other countries, one study conducted in Turkey found that the average suicide rate between 1987 and 2011 for males was 1.8 higher than that for females [22]. In fact, compared to the other countries, the male to female ratio is lower in Turkey.



Although compared to female suicide rates, the suicide rates for males has remained constantly higher, suicide trends by gender may vary over time. For instance, in the most recent years between 2014 and 2015, in England, female suicide rates increased while male suicide rates decreased since 2014 [21]. However, in Scotland, and the Republic of Ireland, both female and male suicide rates decreased whereas both male and suicide rates increased in Northern Ireland, and Wales between 2014 and 2015 [21]. Similar to the trend in Northern Ireland and Wales, in the US, there was an increasing trend in both male and female suicide rates between 1999 and 2014 [10]. The results of the study conducted in Turkey showed that, between 2002 and 2011, female suicide rate has a decreasing trend since 2003 while male suicide rate increased until 2009 and decreased between 2009 and 2011 [4].



It is important to note that there may be differences in suicide rates by gender across countries. However, there is scant research that investigated suicide rates by gender in depth by using statistical analyses, particularly in Turkey [4,22]. In addition, the studies conducted in Turkey did not use the most recent data on suicide rates by gender over time, and did not test whether suicide rates by gender differed significantly. There might be changes in suicide rates by gender over time, which requires new research. In addition, analysis of the most recent data may help to identify the recent trends in suicide rates in males and females and to develop specific suicide intervention programs [23]. To fill the gap in the literature in the context of Turkey, the present study focused on investigating suicide rates by gender, and the trends in suicide rates in males and females using the most recent data and various statistical analyses. More specifically, the study was designed to address the following research questions and hypotheses:




1.	Is there any variation in suicide rates by gender over time?



Hypothesis 1: Suicide rates increase in males while female suicide rates decrease.



2.	Does male to female suicide ratio differ significantly over time?



Hypothesis 2: The ratio of male to female suicide rate increases significantly over time.



3.	Do suicide rates differ by gender significantly?



Hypothesis 3: Male suicide rates are significantly higher than that of females.






It is important to examine suicide rates between females and males to determine the risky groups. Based on the findings, policy makers may focus on them and take necessary steps to prevent further suicides.

Method

 Data




The data on suicide between 2007 and 2015 were extracted from the Turkish Statistical Institute (TUIK) website. TUIK collects official statistics from the other governmental agencies [24]. All suicide or undetermined deaths are referred to medical examiners in Turkey.



Two different data for each year from 2007 to 2016 were extracted from the TUIK website: number of suicide cases by gender [25] and population data by gender [26]. Afterward, the data were combined together for each year based on gender.






Measures






Suicide rates depend on population. Due to difference in population size, only looking at the number of suicides may be misleading as to where suicide is more prevalent [27]. Thus, to control for the effects of population differences in specific groups, direct standardization method was used to calculate gender specific suicide rates for each year [27] . Specifically, gender-specific suicide rate was obtained by dividing the number of suicide cases for each gender group by the corresponding population in that gender group, and then multiplying by 100,000. The above mentioned calculations were made for each year separately. Then, gender specific suicide rates (male and female specific suicide rates) were put side by side per year for the analysis. The level of measurements of the obtained gender specific suicide rate was continuous.





Analytical strategy



Data analysis was performed using Stata 14.2 software. For descriptive analysis, the categorical variables of gender, and for all other analysis, the new created variables on "gender specific suicide rate" (male suicide rate and female suicide rate) were used. The analyses consisted of several stages: First, descriptive statistics about suicide by gender was provided. Second, the Shapiro-Wilk W test was used to test whether the data for each variable was normally distributed. If the results of Shapiro-Wilk W test are statistically significant (p<0.05), then the data are not normally distributed. Normality test is important to determine whether Pearson correlation test is appropriate. Third, Pearson's correlation test between the examined years and the gender specific suicide rates (e.g., correlation between the years and male suicide rate; correlation between the years and female suicide rate) and graphical methods (line charts) were used to reveal the trends in gender specific suicide rate. Finally, paired sample t-test was conducted to determine whether there was a statistically significant difference between male specific suicide rate and female specific suicide rate [28] . In addition, the male-to-female ratio was reported to examine how much difference there was between males and females in terms of suicide rate. Results were classified as significant at a level of p<0.05.

Results


 Descriptive statistics




Descriptive statistics are shown in Table 1. The results indicated that 28,760 people committed suicide between 2007 and 2016. The majority of them were males (72.5%).



Table 1:   Descriptive statistics.
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Note. N=28,760.



Trends in suicide rates by gender


Figure 1 shows the trends in suicide rates by gender and Figure 2 shows the ratio of male to female rate between 2007 and 2016. Table 2 shows the results of the normality test, and Table 3 shows the correlation coefficients of gender specific suicide rates and years.







The results of the normality test showed that male suicide rate, female suicide rate, and the ratio of male to female suicide rate were all normally distributed. Thus, Pearson's correlation (r) was performed to determine the relationship between gender specific suicide rate and years, and between male to female ratio and years.
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Figure 1:      Trends in suicide rates by gender between 2007 and 2016.

Note: Dot lines show the trend line
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Figure 2:      Trends in male to female suicide rates ratio between 2007 and 2016.

Note:  Dot lines show the trend line. Rates are per 100,000 populations







Table 2:   Results of normality test.
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Table 3:   Correlation coefficients of gender specific suicide rates and years.
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During the ten-year period, overall, there was an increase in suicide rates among males and in the ratio of male to female rate whereas suicide rates among females decreased over time. The increase in suicide rates among males (r=0.61, p=0.060) was not statistically significant. However, the increase in male to female rate ratio (r=0.87, p=0.001) and the decrease in suicide rates among females (r=-0.77, p=0.009) were statistically significant. The suicide rates among males were always higher than the suicide rates among females over time.




Table 4:   Results of paired sample t-test.
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Table 4 shows the results of the paired sample t-test and the ratio of male to female rate. The results indicated that there was statistically significant difference in suicide rates between males and females (t(8)=18.8, p<.001). More specifically, the suicide rate for males (M=5.71, SD=0.44) was higher than the suicide rate for females (M=2.29, SD=0.26). The ratio of male to female suicide rate showed that male suicide rates was 2.5 times as high as female suicide rates.

Discussion

The current study examined suicide rates by gender between 2007 and 2016 by using various statistical analyses. More specifically, the study focused on two points: First, the trends in suicide rates by gender. Second, whether there was statistically significant difference in suicide rates between females and males.

The results showed that, with respect to the trends in suicide rates by gender, there was an increase in suicide rates among males (Figure 1). However, the increase was not statistically significant (Table 3). In contrast to males, there was decline in suicide rates among females over time, and the decrease was statistically significant (Table 3). The results confirmed the first hypothesis that suicide rates increase in males while female suicide rates decrease. These findings are consistent with the previous research, which found that male suicide rates increased in Northern Ireland, Wales [21], in the US [10], and female suicide rates decreased and male suicide rates increased in Turkey [4].


However, the findings are inconsistent with the previous research, which found that in England, female suicide rates increased while male suicide rates decreased, and male suicide rates decreased in Scotland, and in the Republic of Ireland [21]. The results also indicated that there was a statistically significant increase in male to female suicide rate ratio (Figure 2 and Table 3). The findings confirmed the second hypothesis that the ratio of male to female suicide rate increases significantly over time. The findings are similar to the findings of the past research, which found that the difference in suicide rates between males and females increased [4]. In addition, the results indicated that there was a statistically significant difference in suicide rates between males and females (Table 3). Specifically, the ratio of male to female suicide rate showed that males committed suicide 2.5 times as high as females. These findings confirmed the third hypothesis that male suicide rates are significantly higher than that of females. The findings are similar to the male to female suicide ratio in the Republic of Korea
[20]	.	However, the male to female ratio in Turkey was lower than the male to female ratio in Europe [20], in the US [10], and in the UK
[21]	.	The result also showed that the male to female ratio increased from 1.79 between 1987 and 2011 [22] to 2.5 between 2007 and 2016 in Turkey.


Suicide rate being higher in males than in females may be attributed to the intent on dying or the lethality of suicide method used [29]. However, the past research has shown that males and females have equal intent to die [29-31]. This suggests that the difference in suicide rates between males and females is a result of method choice, rather than intent. The previous research have shown that females use less lethal suicide methods such as drug overdose and poisoning, while males use more lethal suicide methods such as firearms and hanging [31-38]. This could explain the differences in suicide rates between males and females.



The present findings have a number of practical policy implications. For males in particular, different programs should be implemented to increase their coping skills with stressful life events. Parents should be trained about how they can help their children to overcome difficulties. In schools, educational programs should be organized to increase the coping skills of students. Social services may also be beneficial to support those who are at risk of committing suicide.



The study has some limitations. First, the data was based on the agency data, which may contain some errors. Finally, the data just include the reported suicide cases, and thus, may be underestimated. It is important to note that reliable and accurate data about suicide is essential for identifying those most at risk, developing, and evaluating the effectiveness of suicide prevention programs.

Conclusion

The future studies should focus on investigating the causes of suicide by gender, and examining suicide rates by gender and age to develop more specific intervention plan. In addition, an international comparative study on suicide rates by gender should be conducted to understand better the differences across countries.


To conclude, there is an increasing trend in the ratio of male to female suicide rate, and there is a decreasing trend in female suicide rates.
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 ------------------------------------------------

1 Crude or unadjusted suicide rate is simply the number of suicides divided by the population at risk, and multiplied by generally 100,000. Gender specific suicide rate is simply a crude suicide rate for a specific gender group.

2 Pearson's correlation assesses linear relationships between continuous variables.

3 The paired sample t-test can be used to test either a "change" or a "difference" in means between two sets of observations.

4 This study shows that a t-test is feasible with extremely small sample sizes.
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