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INTRODUCTION

Suicide is defined as a conscious effort to carry out self-damage 
that can lead to death [1]. Suicide is regarded as a process entailing 
suicidal ideation, planning, attempting, and—in catastrophic cas-

es—completed suicide [2].
The annual global mortality rate of suicide is estimated to be 

14.5 deaths per 100,000 population, which is equal to 1 million 
deaths every year [3]. Suicide is considered to be the third leading 
cause of mortality among people aged 15-44 [4] and the second 
leading cause of mortality in the 15-29 age group [5]. In 1998, sui-
cide accounted for more than 2.0% of the global burden of disease 
and this proportion is predicted to increase to 2.4% by 2020 [2].

The median suicide rate for all countries of the world and the 
eastern Mediterranean region countries are 6.55 and 4.90 (per 
100,000 population), respectively [6]. In 2009, the total numbers 
of suicide attempts and completed suicides in the Iranian popula-
tion were 41,109 and 1,338, respectively. The rate of completed su-
icides (per 100,000) in Iran was 6.60 for males and 2.70 for fe-
males in 2010 [7]. According to a systematic review of studies on 
suicide, the prevalence of suicide in Iran is 9.40 (per 100,000), 
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country. The units of administrative divisions in Iran include 
(from large to small) province, county, sector, rural district, and 
city. The number of each of those divisions was 31, 429, 1,057, 
2,589, and 1,245, respectively, according to the most recent report 
of the Statistical Center of Iran [17]. 

MATERIALS AND METHODS

This was an ecological study with the province, an aggregated 
unit, as the unit of analysis. We linked 2 datasets that were sepa-
rately collected. The suicide data were obtained from a survey by 
Shojaei et al. [7] intended to determine the number of suicide 
deaths registered with the Iranian Legal Medicine Organization. 
In this survey, 3,513 suicide deaths in 2010 were analyzed. Based 
on the Iranian Legal Medicine Organization database, suspected 
suicide cases whose corpse was referred to a legal medicine center 
were investigated. Cases in which family members or companions 
confirmed that suicide had been committed and cases that 
seemed to be suicide based on the early examination were includ-
ed in the research. Cases where suicide was not confirmed after 
necropsy and a physician’s investigation were excluded. The rele-
vant questions were asked of the family or companions of the de-
cedent in the intake section of the legal medicine centers. The 
completed questionnaires were sent to the provincial capital for 
data entry and the collected information was sent to a central of-
fice. If incomplete answers were given to some of the questions 
that were asked, the files were re-investigated and in some cases, 
family members were contacted to obtain more complete infor-
mation [7]. As a socioeconomic indicator for estimating inequali-
ties, per capita income in the various provinces of Iran in 2010 
was obtained from the Households Income and Expenditure Sur-
vey conducted in 2010 by the Statistical Center of Iran [18]. This 
survey was carried out on a sample of 18,701 households in urban 
areas and 19,584 households in rural areas, and targeted all private 
and collectively settled households in the included areas. A 3-stage 
cluster sampling method with strata was used in the survey. In the 
first stage, the census areas were classified and selected. The selec-
tion of urban and rural blocks and sample households corre-
sponded to the second and third stages, respectively. The sample 
size was optimized to estimate the average annual income and ex-
penditures of the sample households. In order to obtain more rep-
resentative estimations of the whole year, the samples were evenly 
distributed across the months of the year [18]. Since the results of 
this survey were published according to urban and rural house-
hold income, we considered the proportion of urbanity and the 
mean household size in each province to calculate the per capita 
income of all provinces.

Statistical analysis
Stata version 12/SE (StataCorp., College Station, TX, USA) was 

used for the statistical analysis. The mean (standard deviation 
[SD]) of the suicide rate was calculated by summing the rates of 
suicide in each province and dividing it by the population of that 

which is higher than in other eastern Mediterranean region coun-
tries [8]. The risk of suicide has been associated with many factors, 
such as mental disorders, unemployment, low income, ethnicity, ge-
netic loading, sex, age, and life events [9,10]. These factors may in-
fluence attempted and completed suicide differently [3]. For exam-
ple, in Ilam Province in Iran, which has a high prevalence of suicide, 
the attempted suicide rates were found to be highest in females, ado-
lescents and young adults (15-24 years) and single individuals, while 
completed suicide was found to be most frequent in males, the el-
derly (≥  65 years), divorced people, and widowers. Moreover, illit-
erate individuals had the lowest frequency of attempted suicide and 
the highest frequency of completed suicide [5]. In Iran, due to its 
nature as an Islamic country, religion can be considered as an im-
portant protective factor against suicide. Akbari et al. [2] reported 
that people with higher intrinsic religious beliefs committed suicide 
significantly less often. They explained this finding in terms of the 
greater social support received by such people in Iran [2].

There is considerable regional variation in the suicide rate. Ac-
cording to a systematic review, among studies that used the coun-
try as the areal unit for analysis, just 60% showed a significant as-
sociation between suicide and socioeconomic status (SES). This 
percentage was 38, 40, and 43% for studies using areal units of the 
neighborhood, county, and state, respectively [11]. Another study 
showed that the mortality rate due to suicide varied across dongs 
(the smallest administrative unit) in Seoul. In that study, the low-
est rate of deaths by suicide was seen in the most affluent dongs 
[12]. There is a similar pattern in Iran, with the highest suicide 
rate in Ilam, Kermanshah, and Lorestan Provinces [7,13].

The methods that people choose for suicide vary across geo-
graphical region [5]. For example, self-burning is rare in devel-
oped countries, while it is a common method in Iran. According 
to Mirhashemi et al. [14], the widespread domestic storage of 
flammable fluid tanks for cooking and heating can explain this di-
vergence in methods of suicide across countries. Shirazi et al. [15], 
identified drugs, self-burning, and poisoning as the 3 most com-
mon methods of suicide in a systematic review and meta-analysis 
of suicide in Iran.

Based on previous studies of suicide in Iran, it can be concluded 
that suicide does not show an equal demographic and sociocul-
tural distribution in Iran. The concept of inequality allows these 
differences to be elaborated in a subtler fashion. Simply put, when 
a health problem does not show an equal distribution according 
to socioeconomic factors (e.g., sex, age, education, income, etc.), it 
exhibits inequality [16]. Economic constraints have frequently 
been reported to be among the most important contributors to 
suicide in the literature on Iran. According to a previous study, 
12% of suicides in Iran are related to this factor [14]. Therefore, we 
investigated the relationship between economic status and suicide 
in a more specific manner by estimating income-related inequali-
ty indices in this study. This technique can be a useful tool to 
gauge and improve suicide reduction interventions. These ine-
qualities were investigated using provincial data in this study. In 
Iran, the province is the largest administrative unit within the 
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province. We divided the per capita income among provinces into 
5 quintiles and estimated the mean (SD) suicide rate in each quin-
tile. As a non-specific inequality index, we calculated per-quintile 
suicide rate ratios considering the fifth (richest) quintile as the 
reference group.

Inequality was also estimated using the Gini index and the con-
centration index and displayed with a Lorenz curve and concen-
tration curve, respectively.

Gini index
The Gini index is a univariate index of inequality that takes on 

values between 0 (perfect equality) and 1 (perfect inequality). 
Twice the value of this index is interpreted as the expected mean 
difference between 2 randomly selected persons in the population 
[19].

Lorenz curve
The Gini index can be derived from a Lorenz curve. In a Lor-

enz curve, the cumulative percentage of the outcome variable (on 
the vertical axis) is plotted against the cumulative percentage of 
the population (on the horizontal axis). The Gini index can be 
calculated as the area between the diagonal (45°) line and the Lor-
enz curve [20].

Concentration index
The concentration index is a bivariate index of inequality, cal-

culated as twice the covariance of the health-related outcome var-
iable and the fractional rank in the SES-related variable divided 
by the mean of the health-related outcome [21]. This index varies 
between -1 and 1, with positive values implying that the variable 
is concentrated in the affluent subpopulation and negative values 
implying the opposite. A concentration index of 0 implies that the 
variable has an equal distribution [22].

Concentration curve
The concentration curve plots the cumulative percentage of the 

outcome variable (on the vertical axis) against the cumulative 
percentage of the population, ranked by the SES-related variable, 
beginning with the most disadvantaged person (on the horizontal 
axis) [22]. 

While the Lorenz curve is always placed somewhere below the 
diagonal [20], the concentration curve can lie above the diagonal 
when the outcome is typically more common or larger in magni-
tude among the worse-off or below the diagonal when the out-
come is typically more common or larger in magnitude among 
the better-off [23]. If either curve coincides with the diagonal, 
perfect equality is considered to be present (Gini index= 0, con-
centration index= 0).

RESULTS

The mean± SD completed suicide rate was 5.65± 3.61. The rang-
es of per capita income in the poorest quintile (quintile 1) to the 
richest quintile (quintile 5) were 17,555,200-25,797,871, 25,797,872-
27,168,924, 27,168,925-30,032,150, 30,032,151-32,358,134 and 
32,358,135–48,583,808 rials, respectively (USD 1 in 2010 ≈ 10,500 
Iranian rials). The mean completed suicide rate by per capita in-
come quintiles is presented in Table 1. We estimated the rate ra-

Table 1. Estimated completed suicide rate (per 100,000), its RR and 
95% Cl in per capita income quintiles for the provinces of Iran, 2010

Quintiles
Completed suicide 
rate (per 100,000, 

mean±SD)
RR (95% CI) p-value

1 8.73±9.31 2.01 (1.26, 3.22) 0.004
2 5.05±1.70 1.16 (0.69, 1.97) 0.66
3 6.13±3.79 1.41 (0.86, 2.37) 0.22
4 4.03±2.03 0.93 (0.53, 1.62) 0.91
5 4.33±1.60 1.00 (reference)

RR, rate ratio; CI, confidence interval; SD, standard deviation. 

Figure 1. Estimated completed suicide rate (per 100,000) with 95% 
confidence intervals in per capita income quintiles for the provinces 
of Iran, 2010.

20

15

10

5

0

Co
m

pl
et

ed
 su

ic
id

e 
in

ci
de

nc
e 

(p
er

 1
00

,0
00

)

Per capita income quintiles
 1 2 3 4 5

Figure 2. Lorenz curve for per capita income in the provinces of Iran, 
2010.
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tios and respective 95% confidence intervals (CIs) for different 
quintiles, with the richest quintile used as the reference category. 
According to Table 1, the mean suicide rate was the highest in the 
first quintile (the provinces with the lowest per capita income) 
with a slight descending trend from the first quintile to the fifth 
quintile (the provinces with the highest per capita income). This 
trend is illustrated in Table 1 and Figure 1.

The Gini index for per capita income and the completed suicide 
rate in the provinces of Iran was 0.10 (95% CI, 0.06 to 0.13) and 
0.34 (95% CI, 0.21 to 0.46), respectively. Figures 2 and 3 show the 
Lorenz curves for per capita income and the completed suicide 

rate in the provinces of Iran in 2010. These indices and figures im-
ply that both per capita income and completed suicide rates 
showed statistically significant inequality in Iran.

The concentration index of suicide was -0.12 (95% CI, -0.30 to 
0.06). Figure 4 shows the concentration curve of completed sui-
cide for the provinces of Iran, indicating a non-significant slight 
concentration of completed suicide among the provinces with 
lower per capita income. Figure 5 illustrates the distribution of 
completed suicide in Iran (incidence rate per 100,000) by prov-
inces in 2010. As shown, completed suicide did not have an equal 
distribution in the provinces of Iran. 

Figure 3. Lorenz curve for the completed suicide rate in the prov-
inces of Iran, 2010.
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Figure 4. The concentration curve of completed suicide in the prov-
inces of Iran, 2010.
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DISCUSSION

To the best of our knowledge, this was the first study to investi-
gate economic inequalities in completed suicide at the provincial 
level in Iran and to address the information gap on the distribu-
tion of suicide by economic status. According to the last census in 
Iran, the population of Iran is more than 79 million. Additionally, 
the 30- to 64-year-old age group accounts for the largest propor-
tion of the population, and the most common family size is 3. The 
majority of Iranians 10 years or older are married (females, 64.3%; 
males, 63.3%), and the literacy rate is 94.7% in Iran.

We found slight inequality in per capita income and severe ine-
quality in the completed suicide rate among the provinces of Iran 
in terms of Gini coefficients.

This study exhaustively investigated the inequality in completed 
suicide. We found a roughly constant reverse association between 
the completed suicide rate and per capita income in the provinc-
es. The estimated rate ratios of completed suicide for different per 
capita income quintiles (with the richest quintile as the reference 
category) implied that only the poorest quintile (i.e., the first 
quintile) had a statistically significant rate ratio (p= 0.004). There 
were no significant rate ratios in other quintiles.

The concentration index of completed suicide was negative and 
statistically non-significant. However, Gini coefficient, as other 
inequality index, indicated completed suicide has a vigorous dis-
parity in Iran. Therefore, completed suicide was found to be con-
centrated in provinces with lower per capita income. This finding 
is consistent with results obtained from other ecological studies 
around the world, which have mostly showed an inverse associa-
tion between suicide and income [24-26]. Puzo et al. [27] ob-
served that suicide risk significantly and progressively increased 
with lower levels of income. According to a systematic review, 
weak economic status, low wealth, and unemployment are associ-
ated with suicidal behaviors [28]. A study in Japan found that 
fluctuations in suicide rates could partially be explained by in-
come inequalities. That study concluded that it is important to 
consider income distribution and employment status when set-
ting up suicide reduction programs [29]. In another study in 15 
European countries, the suicide rate was negatively related to geo-
economic categorization, with rich areas having the lowest rates 
and poor areas the highest [30].

Although the mechanisms of this relationship are unknown, 
income inequality can affect individuals by strengthening depres-
sion and feelings of hopelessness. Social and economic depriva-
tions in poorer people may make them disappointed and bring 
them closer to deciding to commit suicide. Poverty in the devel-
oping world may increase the suicide rate through factors such as 
financial problems, stress, mental health problems, lower SES, and 
lower access to health care services [31]; thus, these factors should 
be investigated in more detail.

When we plotted a map of the geographic distribution of com-
pleted suicide, we observed a higher incidence of completed sui-
cide in the western provinces of Iran than in the central and east-

ern provinces. This finding is expectable, since these provinces are 
socioeconomically more deprived than the central or eastern 
provinces. In a study in Taiwan, suicide was similarly more com-
mon in suburban regions than in the central cities [32]. There is 
considerable geographical variation in the suicide rate in the US 
with a greater frequency of migration, divorce, and unemploy-
ment have been found to have higher rates of suicide [33].

Although we used only per capita income as an indicator of 
SES in this study due to an inability to access other indicators, our 
results are in accordance with those of multiple previous studies. 
In a systematic review of the relationship between SES and sui-
cide, 61 of the 221 studied analyses used income as a measure of 
SES. Fifty percent of these studies showed a significant reverse re-
lationship between income and suicide [11].

Strengths and weaknesses
Our study has some strengths. First, to our knowledge, this is 

the first national provincial-level study to investigate income ine-
quality and suicide in Iran. Second, the present study was con-
ducted with accurate and valid data on suicide and income based 
on the Iranian Legal Medicine Organization and the Statistical 
Center of Iran. However, similarly to other studies, the present 
study has some weaknesses. The results of this study are restricted 
by the scope of our data. Suicide mortality data do not reflect in-
complete suicide attempts. The association of income with in-
complete suicides may be quite different from the relationship 
with completed suicide. Additionally, we did not have access to 
other socioeconomic indicators on the level of the provinces of 
Iran. Income may not be a comprehensive indicator of SES. In ad-
dition, the lack of access to data on other determinants on the 
provincial level meant that we could not perform an adjusted 
analysis. Therefore, we suggest conducting an adjusted analysis of 
inequality in the future with more indicators of SES. The final 
major limitation of this study is the use of aggregated data, with 
the concomitant possibility of ecological bias.

In conclusion, the present study suggests that income inequali-
ty likely increases the risk of completed suicide in Iran. Therefore, 
reducing income inequality, followed by improving provincial-
level SES, is advisable. Although this study suggests that lower in-
come may be a risk factor for this phenomenon, more studies 
with multivariate analyses and repeated cross-sectional data to al-
low monitoring over time can help researchers to explore this is-
sue in more detail. 

CONFLICT OF INTEREST

The authors have no conflicts of interest to declare for this 
study. 

ORCID 

Mohammad Hassan Kazemi-Galougahi: http://orcid.org/0000-
0002-5037-7813; Asieh Mansouri: http://orcid.org/0000-0002-8507-



Epidemiol Health 2018;40:e2018012

  |    www.e-epih.org  6

6738; Samaneh Akbarpour: https://orcid.org/0000-0003-1459-5757; 
Mahmood Bakhtiyari: http://orcid.org/0000-0002-1216-7671; Majid 
Sartipi: http://orcid.org/0000-0002-5623-4207; Rahmatollah Mo-
radzadeh: http://orcid.org/0000-0003-4952-3454

REFERENCES 

1. Afghah S, Aghahasani M, Noori-Khajavi M, Tavakoli E. Survey 
of suicide attempts in Sari. Iran J Psychiatry 2014;9:89-95.

2. Akbari M, Haghdoost AA, Nakhaee N, Bahramnejad A, Baneshi 
MR, Zolala F. Risk and protective factor for suicide attempt in Iran: 
a matched case-control study. Arch Iran Med 2015;18:747-752.

3. Poorolajal J, Rostami M, Mahjub H, Esmailnasab N. Completed 
suicide and associated risk factors: a six-year population based 
survey. Arch Iran Med 2015;18:39-43.

4. Nazarzadeh M, Bidel Z, Ranjbaran M, Hemmati R, Pejhan A, As-
adollahi K, et al. Fatal suicide and modelling its risk factors in a 
prevalent area of Iran. Arch Iran Med 2016;19:571-576.

5. Azizpour Y, Asadollahi K, Sayehmiri K, Kaikhavani S, Abangah G. 
Epidemiological survey of intentional poisoning suicide during 
1993-2013 in Ilam Province, Iran. BMC Public Health 2016;16:902.

6. World Health Organization. Suicide [cited 2018 May 12]. Availa-
ble from: http://www.emro.who.int/health-topics/suicide/index.
html.

7. Shojaei A, Shamsiani H, Moradi S, Alaedini F, Khademi A. The 
study of successful cases of suicide commitment referred to Iran 
Legal Medicine Organization in 2010. Iran J Forensic Med 
2012;18:7-15 (Persian).

8. Behmanehsh Poor F, Tabatabaei SM, Bakhshani NM. Epidemiol-
ogy of suicide and its associated socio-demographic factors in pa-
tients admitted to emergency department of Zahedan Khatam-
Al-Anbia Hospital. Int J High Risk Behav Addict 2014;3:e22637.

9. Bando DH, Brunoni AR, Benseñor IM, Lotufo PA. Suicide rates 
and income in São Paulo and Brazil: a temporal and spatial epi-
demiologic analysis from 1996 to 2008. BMC Psychiatry 2012; 
12:127.

10. Takeuchi A, Sakano N, Miyatake N. Combined effects of working 
hours, income, and leisure time on suicide in all 47 prefectures of 
Japan. Ind Health 2014;52:137-140.

11. Rehkopf DH, Buka SL. The association between suicide and the 
socio-economic characteristics of geographical areas: a systematic 
review. Psychol Med 2006;36:145-157.

12. Yoon TH, Noh M, Han J, Jung-Choi K, Khang YH. Deprivation 
and suicide mortality across 424 neighborhoods in Seoul, South 
Korea: a Bayesian spatial analysis. Int J Public Health 2015;60: 
969-976.

13. Moradi SE, Khademi A. Evaluation of suicides resulting in death 
in Iran, comparing with the world rates. Sci J Forensic Med 2002; 
8:16-21 (Persian).

14. Mirhashemi S, Motamedi MH, Mirhashemi AH, Taghipour H, 
Danial Z. Suicide in Iran. Lancet 2016;387:29.

15. Shirazi HR, Hosseini M, Zoladl M, Malekzadeh M, Momenine-
jad M, Noorian K, et al. Suicide in the Islamic Republic of Iran: 

an integrated analysis from 1981 to 2007. East Mediterr Health J 
2012;18:607-613.

16. World Health Organization. Handbook on health inequality moni-
toring: with a special focus on low-and middle-income countries; 
2013 [cited 2018 Apr 20]. Available from: http://apps.who.int/iris/
bitstream/handle/10665/85345/9789241548632_eng.pdf;jsessionid
= BF02239BD226798E57F1CB0D4D02F688?sequence= 1. 

17. Hassan Abadi D, Gholam Rezaei Y, Najafi A, Alifarja S. Investi-
gating and analyzing the system of divisions in Iran with empha-
sis on scientific and geographical variables. Geography (Regional 
planning) 2018; 29(1): 277-298 (Persian).

18. Statistical Center of Iran. Household, expenditure and income 
[cited 2018 May 12]. Available from: https://www.amar.org.ir/
english/Metadata/Statistical-Survey/Household-Expenditure-
and-Income.

19. Asada Y, Hurley J, Norheim OF, Johri M. A three-stage approach 
to measuring health inequalities and inequities. Int J Equity 
Health 2014;13:98.

20. Thomas V, Wang Y, Fan X. Measuring education inequality: Gini 
coefficients of education; 2001 [cited 2018 Apr 20]. Available 
from: https://openknowledge.worldbank.org/bitstream/han-
dle/10986/19738/multi_page.pdf?sequence= 1&isAllowed= y. 

21. Kakwani N, Wagstaff A, Van Doorslaer E. Socioeconomic ine-
qualities in health: measurement, computation, and statistical in-
ference. J Econ 1997;77:87-103.

22. O’Donnell O, Van Doorslaer E, Wagstaff E, Lidelow M. Analyzing 
health equity using household survey data: a guide to techniques 
and their implementation: 2008 [cited 2018 Apr 20]. Available 
from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2649524/.

23. Wagstaff A, Van Doorslaer E, Watanabe N. On decomposing the 
causes of health sector inequalities with an application to malnu-
trition inequalities in Vietnam. J Econ 2003;112:207-223.

24. Milner A, McClure R, De Leo D. Socio-economic determinants 
of suicide: an ecological analysis of 35 countries. Soc Psychiatry 
Psychiatr Epidemiol 2012;47:19-27.

25. Mäki NE, Martikainen PT. Socioeconomic differences in suicide 
mortality by sex in Finland in 1971-2000: a register-based study 
of trends, levels, and life expectancy differences. Scand J Public 
Health 2007;35:387-395.

26. Auger N, Zang G, Daniel M. Community-level income inequality 
and mortality in Québec, Canada. Public Health 2009;123:438-
443.

27. Puzo Q, Mehlum L, Qin P. Socio-economic status and risk for su-
icide by immigration background in Norway: a register-based 
national study. J Psychiatr Res 2018;100:99-106.

28. Iemmi V, Bantjes J, Coast E, Channer K, Leone T, McDaid D, et 
al. Suicide and poverty in low-income and middle-income coun-
tries: a systematic review. Lancet Psychiatry 2016;3:774-783.

29. Inagaki K. Income inequality and the suicide rate in Japan: evidence 
from cointegration and LA-VAR. J Appl Econ 2010;13:113-133.

30. Andrés AR. Income inequality, unemployment, and suicide: a 
panel data analysis of 15 European countries. Appl Econ 2005;37: 
439-451.



 Kazemi-Galougahi MH et al. : Suicide inequality in Iran

www.e-epih.org    |  7

31. Desaulniers J, Daigle MS. Inter-regional variations in men’s atti-
tudes, suicide rates and sociodemographics in Quebec (Canada). 
Soc Psychiatry Psychiatr Epidemiol 2008;43:445-453.

32. Chang SS, Sterne JA, Wheeler BW, Lu TH, Lin JJ, Gunnell D. Ge-
ography of suicide in Taiwan: spatial patterning and socioeco-

nomic correlates. Health Place 2011;17:641-650.
33. Trgovac AB, Kedron PJ, Bagchi-Sen S. Geographic variation in 

male suicide rates in the United States. Appl Geogr 2015;62:201-
209.


