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Introduction 
 
Suicide is a complex human behavior with seri-
ous public health and financial consequences 
(1,2). Each year, nearly 1 million people die by 

suicide globally, with one death for every 20 at-
tempts (3–5). These attempts reflect severe per-
sonal distress and have widespread impacts on 

Abstract 
Background: This ecological cross-sectional study examines suicide incidence and identifies high- and low-
risk clusters across Iranian districts from 2009 to 2023. This study aimed to determine district-specific suicide 
rates and map spatial risk patterns.  
Methods: Overall, 52,665 suicide cases of recorded in forensic medicine were analyzed, with incidence rates 
calculated per 100,000 population. Spatial autocorrelation techniques were used to identify clusters of high and 
low suicide risk, and GIS software facilitated mapping. Hanging was the most prevalent method, accounting 
for 50.88% of cases. Temporal trends across months were also assessed. 
Results: The average age of individuals who died by suicide was 33.98 years. High-incidence districts were 
located in parts of different provinces of Iran, including Eshtehard (Alborz), Firuzeh (Razavi Khorasan), Var-
zeghan (East Azerbaijan), Sahneh (Kermanshah), Famenin (Hamadan), and Miami (Semnan). High-risk clus-
ters were primarily concentrated in the western provinces of Kermanshah and Hamadan, particularly in 
Sahneh and Famenin. Conversely, districts in Sistan and Baluchestan in southeastern Iran showed markedly 
lower suicide rates, possibly due to underreporting or systemic differences in data collection practices, which 
warrants cautious further investigation. 
Conclusion: This study highlights substantial regional disparities in suicide incidence across Iran, with specific 
high-risk areas identified for targeted intervention. These findings have important implications for public 
health policy, emphasizing the need for regionally tailored suicide prevention strategies and improved surveil-
lance systems. Further research is needed to understand better the low suicide rates that observed in some dis-
tricts and to assess potential reporting inconsistencies. 
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families and communities, with rates differing 
significantly between countries (6,7). Most sui-
cides occur in low- and middle-income countries 
(8). 
In Iran, suicide attempt rates exceed the Middle 
East average and have risen in recent years. Over 
the past 20 years, suicide mortality has increased, 
with an average annual rate of 9.9 per 100,000 
(8–10). Due to temporal and regional variability 
and its occurrence across age groups, reliable na-
tional data on suicide characteristics are essential 
(11–16). 
Geographic Information Systems (GIS) is widely 
used in public health for mapping disease distri-
bution and identifying influencing factors (17–
21). While effective in developed countries, its 
use in health research is still limited in countries 
like Iran (22,23). GIS can help identify high-risk 
areas, support evidence-based policies (24,25), 
and enhance suicide prevention through early 
detection and intervention (26).  
Therefore, we aimed to analyze the spatial and 
temporal patterns of fatal suicide in Iran from 
2009 to 2023 and identify regional clusters to in-
form targeted interventions. 
 

Materials and Methods 
 
The study was approved by the School of Public 
Health and the Neuroscience Research Center at 
Shahid Beheshti University of Medical Sciences, 
with ethical code 
IR.SBMU.PHNS.REC.1403.148.  
This ecological cross-sectional study analyzed the 
spatial and temporal patterns of fatal suicide in 
Iran from 2009 to the end of Mar 2023.  
Data on all registered suicide deaths were ob-
tained from the Forensic Medical Organization 
of Iran, and annual population statistics were re-
trieved from the Statistical Center of Iran. Ethical 
approval was obtained prior to data collection. 
The unit of analysis in this study was the district. 
After data cleaning to remove duplicates and in-
complete records, the final dataset included de-
mographic and contextual variables such as age, 
gender, date of death, method of suicide, and ge-

ographic location (district and province). De-
scriptive analysis was conducted based on suicide 
method, monthly patterns, and crude incidence 
rates (per 100,000 population). 
Suicide incidence maps were created by aggregat-
ing the total number of cases in each district over 
the 14-year study period. The Jenks natural 
breaks classification method was applied to cate-
gorize suicide incidence into five levels. Annual 
suicide maps were also produced to explore tem-
poral trends across different regions. 
To assess spatial clustering, Global Moran’s I was 
used to measure the overall spatial autocorrela-
tion of suicide incidence across counties. Addi-
tionally, Local Moran’s I was applied to detect 
specific high- and low-risk clusters. The Getis-
Ord Gi statistic was also used to identify statisti-
cally significant hot and cold spots of suicide in-
cidence. 
A Queen contiguity spatial weights matrix was 
used in all spatial analyses, which defines neigh-
boring counties as those sharing a common bor-
der or corner. All spatial analyses and mapping 
were performed using ArcMap GIS software 
(ver. 10.8.2). 
In this study, crude suicide data were used inten-
tionally to preserve local variation and avoid the 
potential smoothing effect that adjusted rates can 
introduce. Since the primary aim was to identify 
precise spatial and temporal clusters, relying on 
crude data enabled more accurate detection of 
high-incidence areas and better captured the true 
spatial heterogeneity of suicide distribution. 
To further investigate the spatial autocorarelation 
of the data and determine whether lower values 
tend to cluster together more than higher values, 
the Generalized Getis-Ord (GOGG) test was 
employed (to examine the spatial patterns of the 
data) using the formula: 

𝐺𝑖 = ∑𝑗𝑤𝑖𝑗𝑋𝑗 / ∑𝑗𝑋𝑗 + 𝑍 × ∑𝑗𝑤𝑖𝑗 / ∑𝑗𝑤𝑖𝑗 
For examining high-risk and low-risk areas, Local 
Moran's I analysis was used (to determine the 
common characteristics of nearby points) with 
the formula: 

𝑀𝑜𝑟𝑎𝑛𝑠 𝐼 = (𝑋−𝑋¯) (𝑋−𝑋¯) / (∑𝑖∑𝑗𝑤𝑖𝑗) × 

(∑(𝑋𝑖−𝑋¯) ² / 𝑁²) 
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This methodology was established to determine 
the spatial patterns of suicide incidence. 
 

Results 
 
In this study, 52,665 cases of fatal suicide across 
the country were examined. The average age of 
the individuals studied was 33.98±15.16 years. 

Out of the total suicide cases during these years, 
45,092 (70.9%) were related to men and 18,473 
(29.1%) were related to women. The overall 
trend in suicide cases showed a steady increase 
over the 14-year period, with a more pronounced 
rise beginning around 2016. The highest number 
of suicides was recorded in 2023, indicating a 
growing public health concern (Fig. 1). 

 

 
Fig. 1: Number of suicide cases in Iran from 2009 -2023 

 
There was no statistically significant difference in 
suicide rates across different months of the year 
(P>0.05) (Fig. 2). Hanging was the most com-
monly used method of suicide, with 31,662 cases 

(50.88%) reported, while electrocution was the 
least used method, with only 178 cases (0.28%) 
(Table 1). 
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Fig. 2: Percentage of suicide cases estimated for the years 2009-2023 in different months of the year in Iran 

 
Table 1: Number (percentage) of suicides by various methods during the years 2009-2023. 

 
Year/How 
to commit 
suicide 

Elec-
tric 

shock 

Drown-
ing 

Hit by a 
hard ob-

ject 

Fall Cold 
weap-

on 

Firearm Selfish Poison-
ing 

Hanging Other 
cases 

2009 - 15(0.5) 3(0.1) 70(2.5) - 206(7.4) 508(18.
3) 

491(17.7) 1423(51.2
) 

62(2.2) 

2010 - 18(0.5) 2(0.1) 80(2.4) - 212(6.3) 478(14.
3) 

684(20.4) 1806(53.8
) 

74(2.2) 

2011 - 22(0.6) 4(0.1) 75(2.2) - 207(6.1) 381(11.
1) 

835(24.4) 1832(53.6
) 

65(1.9) 

2012 13(0.4) 15(0.4) - 78(2.2) 49(1.4) 236(6.7) 380(10.
8) 

943(26.8) 1755(49.9
) 

45(1.3) 

2013 4(0.1) 20(0.5) 6(0.2) 114(2.9) 48(1.2) 283(7.2) 365(9.3
) 

1079(27.4
) 

1970(49.9
) 

55(1.4) 

2014 3(0.1) 20(0.5) 4(0.1) 123(3.1) 68(1.7) 269(6.7) 373(9.3
) 

1062(26.5
) 

2027(50.5
) 

63(1.6) 

2015 5(0.1) 23(0.6) 7(0.2) 126(3.2) 40(1.0) 287(7.3) 287(7.3
) 

979(24.8) 2117(53.6
) 

75(1.9) 

2016 7(0.2) 18(0.4) 4(0.1) 182(4.2) 65(1.5) 284(6.6) 285(6.6
) 

1122(26.0
) 

2250(52.1
) 

103(2.4) 

2017 4(0.1) 26(0.6) 8(0.2) 239(5.3) 72(1.6) 290(6.4) 319(7.1
) 

1183(26.2
) 

2295(50.9
) 

73(1.6) 

2018 9(0.1) 20(0.4) 14(0.3) 259(5.3) 52(1.1) 275(5.6) 255(5.2
) 

1352(27.5
) 

2559(52.0
) 

129(2.6) 

2019 3(0.1) 25(0.5) 13(0.3) 264(5.2) 52(1.0) 283(5.6) 299(5.9
) 

1377(27.3
) 

2583(51.3
) 

140(2.8) 

2020 3(0.1) 41(0.8) 7(0.1) 251(4.6) 55(1.0) 281(5.1) 323(5.9
) 

1404(25.7
) 

3048(55.8
) 

46(0.8) 

2021 3(0.08) 37(0.6) 4(0.1) 352(5.7) 68(1.1) 389(6.3) 312(5.1
) 

1746(28.3
) 

3203(51.9
) 

59(1.0) 

2022/2023 124(1.8) 50(0.7) 211(3.1) 748(11.0) 55(0.8) 386(5.7) 411(6.0
) 

1915(28.0
) 

2794(40.9
) 

137(2.0) 
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To create a map of the incidence of fatal suicide 
in Iran, the total number of suicide cases for each 
district over the 14-year study period was 
summed, and the combined incidence rate for 
each district per 100,000 population was estimat-
ed. The incidence of suicide in this study was 
classified into five categories based on the Jenks 
natural breaks method, and a map illustrating the 
incidence of fatal suicide during the study years 
was drawn. 
The total number of suicide cases, after mapping 
the incidence of fatal suicide, indicated that five 
districts—Eshtehard (Alborz Province), Firoozeh 
(Razavi Khorasan Province), Varzeqan (East 
Azerbaijan Province), Sahneh (Kermanshah 
Province), and Famenin (Hamadan Province)—
exhibited the highest incidence of suicide. In con-

trast, 17 districts, including Jowin (Razavi Khora-
san), Talesh (Gilan Province), Qaemshahr (Ma-
zandaran Province), Mashhad (Razavi Khorasan 
Province), Boyerahmad (Kohgiluyeh and Boyer-
Ahmad Province), Urmia (West Azerbaijan), 
Semnan (Semnan Province), Qom (Qom Prov-
ince), Bandar Abbas (Hormozgan Province), Sir-
jan (Kerman Province), Qainat (South Khorasan 
Province), Savojbolagh (Alborz Province), Bir-
jand (South Khorasan Province), Khaf (Razavi 
Khorasan), Sirik (Hormozgan Province), 
Nahbandan (South Khorasan Province), and 
Qasr-e Qand (Sistan and Baluchestan Prov-
ince)—recorded the lowest incidence of suicide. 
The map depicting the estimated total incidence 
of fatal suicide per 100,000 population in Iran 
during the study years is shown in Fig. 3. 

 

 
 

Fig. 3: Mapping of the incidence of fatal suicide in the districts of Iran during the years 2009-2023. 
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To identify high-risk and low-risk clusters of sui-
cide incidence in the districts of Iran, it is first 
necessary to assess the spatial autocorrelation of 
the suicide rates, and then to determine the low-
risk and high-risk clusters. The Global Moran's I 
index was used to evaluate the level of spatial au-
tocorrelation. 

The results of the Global Moran's I analysis are 
presented in Fig. 4. The value of this index was 
0.006419, and the P-value was 0.018, indicating a 
significant spatial clustering at a 95% confidence 
level for the suicide rates in the districts of Iran. 

 

 
Fig. 4: The amount of spatial aspect of suicidal incidence 
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To further investigate the spatial autocorrelation 
of the data and whether low values tend to clus-
ter together more than high values, we used the 
General Getis-Ord test (GOGG). The results 
from the estimation of the General Getis-Ord 
index for the incidence of suicide were found to 
be 0.002294, indicating a greater tendency for 
high suicide incidence values to cluster, with a 
significant level of autocorrelation for high inci-
dence rates (Z=2.111042) (P=0.034769). 
Local Moran's I analysis was used to identify 
high-risk and low-risk areas. According to the 
results of the Local Moran's index (Fig. 5), the 
districts of Khangavar, Tafresh, Zarandieh, 
Bouin Zahra, Avaj, and Davarzan were identified 
as High-High clusters, indicating a clustering of 
high values and the formation of high-risk clus-
ters in these areas. In other words, the incidence 
of the disease in these clusters was higher than 
the national average, and the incidence was also 
high in the neighboring districts. On the other 
hand, the districts of Bushehr, Dashtestan, Jar-
qariyeh, Kashan, Meybod, Khusf, Birjand, Qae-
nat, Sarayan, Ferdows, Bashruyeh, Gonabad, 
Darmian, Zirakuh, Khalilabad, Mohalat, Fariman, 

Qasr-e Qand, Dashtyari, Chabahar, Zarabad, 
Konarak, Rask, Sarbaz, Mehrestan, Sib and Su-
ran, Saravan, Khash, Iranshahr, Bampoor, Nik-
shahr, Lachar, Fonuj, and Delgan were identified 
as Low-Low clusters, indicating a clustering of 
low values and the formation of low-risk clusters 
in these areas. In other words, the incidence of 
the disease in these clusters was below the na-
tional average, and the incidence in the surround-
ing districts was also low. The districts of Minab, 
Bakharz, Kalat, and Savadkuh North were identi-
fied as High-Low outliers, indicating that these 
districts have high rates of suicide surrounded by 
districts with low suicide rates. Finally, the dis-
tricts of Kuhdasht, Kermanshah, Harsin, Sanqur, 
Saveh, Jafarabad, Dargazin, Razan, Nazarabad, 
Malard, Shashtamd, Nishapur, Khoshab, and Jo-
ayin were identified as Low-High outliers, indi-
cating that these districts have low rates of sui-
cide but are surrounded by districts with high 
suicide rates. 
The results of the hot spot analysis are shown in 
Fig. 6.  
 

 

 
 

Fig. 5: High-risk and low-risk districts in terms of suicide incidence in Iran during the years 2009-2023 
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Fig. 6: High-risk suicide points during the years 2009-2023 with different confidence percentages 

 
This analysis identified high-risk clusters (Hot 
spots) in the districts of Tafresh, Saveh, Jafara-
bad, Dargazin, Avaj, Bouin Zahra, Davarzan, Jo-
vin, Esfarayen, and Dargaz with a confidence 
level of 99%. The districts of Kuhdasht, Sirvan, 
Chardavol, Islamabad-e Gharb, Kermanshah, 
Malayer, Toyserkan, Qorveh, Kabudarahang, 
Hamadan, Angout, Hoorand, Sabzevar, Chena-
ran, and Farooj were identified with a confidence 
level of 95%. Additionally, the districts of 
Chagni, Delfan, Harsin, Javankrud, Bahar, Sarab, 
Meshginshahr, Ahar, Shashtamd, Khoshab, 
Quchan, and Golbahar were identified with a 
confidence level of 90%. In this study, no low-
risk clusters (cold spots) for suicide occurrences 
were found, and the remaining locations were not 
significant according to this analysis. This study 
was primarily exploratory and descriptive in na-
ture. While no inferential statistical modeling was 
performed to identify determinants, the spatial 
findings can guide future hypothesis-driven anal-
yses. 

 

Discussion 
 
While previous studies examined fatal suicide in 
Iran (27–29), this is the first to use spatiotem-
poral analysis at the district level over a 14-year 
period (2009–2023). 
The average age of suicide deaths was 33.98 
years, aligning with national data (30-33), indicat-
ing a greater impact on young and middle-aged 
adults in their productive years. 
This study found higher fatal suicide rates among 
men, consistent with prior studies (31-35). Cul-
tural norms, job stress, and substance abuse may 
contribute to this gender disparity.  
Hanging was the most common suicide method, 
aligning with prior Iranian studies (29, 36-43). Its 
lethality and accessibility may explain its preva-
lence. Unlike fatal cases, suicide attempts often 
involve less lethal methods like poisoning (10), 
possibly reflecting different intentions. 
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Spatial analysis revealed that high-risk suicide 
clusters are concentrated in western provinces 
such as Kermanshah, Hamadan, and Gilan, con-
sistent with prior studies (14,32). These areas may 
be affected by a convergence of risk factors, in-
cluding economic deprivation, chronic unem-
ployment, reduced access to mental health ser-
vices, and in some areas, lingering trauma from 
past conflicts such as the Iran-Iraq war. Con-
versely, districts in Sistan and Baluchestan were 
identified as low-risk or low-low clusters. How-
ever, these findings should be interpreted cau-
tiously. This province suffers from systemic un-
derdevelopment and may lack effective surveil-
lance systems. Moreover, cultural taboos, reli-
gious stigma, and fear of legal consequences may 
lead families and institutions to conceal suicide 
cases. Underreporting is therefore a plausible ex-
planation should be critically examined in future 
studies.  
The overall increasing trend in suicide over the 
study period is deeply concerning. This rise may 
be driven by a combination of economic crises, 
growing income inequality, inflation, high unem-
ployment rates, political instability, sanctions, and 
rising living costs, all of which contribute to psy-
chological distress and hopelessness. Additional-
ly, urbanization and the weakening of traditional 
family support systems have intensified feelings 
of social isolation, particularly among youth. 
Changes in self-perception and self-esteem may 
also play a role, as individuals increasingly face 
internalized failure and lack of personal value un-
der intense societal pressure (44,45). 
Social and cultural factors also play a significant 
role. In some regions, patriarchal values, honor-
based norms, and gender discrimination place 
disproportionate pressure on women and girls, 
sometimes resulting in fatal outcomes such as 
self-immolation. The pressure to conform to rig-
id societal roles—such as succeeding academical-
ly, marrying early, or fulfilling family expecta-
tions—can become overwhelming, especially 
when coupled with poor access to mental health 
support (46-49). 
Identifying high-risk clusters highlights the urgent 
need for targeted public health actions. Key strat-

egies include expanding community mental 
health services, enhancing suicide surveillance, 
integrating prevention into educational and 
workplace settings, training health workers, re-
ducing stigma through public campaigns, and 
offering socio-economic support like employ-
ment and housing aid. 
Taken together, the spatial and temporal dispari-
ties in suicide incidence revealed in this study 
point to the urgent need for region-specific, cul-
turally appropriate, and evidence-informed pre-
vention strategies. Addressing the suicide burden 
in Iran requires not only strengthening mental 
health infrastructure but also implementing 
broader socio-economic reforms that target the 
root causes of despair, particularly in high-risk 
districts. 
Key study limitations include possible underre-
porting, lack of a national system for identifying 
at-risk individuals, and limited mental health ac-
cess in underserved areas. Future prevention 
should integrate education, mental health, social 
services, and economic support tailored to re-
gional needs. 
 

Conclusion 
 
The rising suicide trend highlights a major public 
health concern requiring coordinated, multisec-
toral action. Effective prevention needs collabo-
ration among the health ministry, education, wel-
fare systems, mental health services, and local 
authorities. 
This study highlights spatial disparities in suicide, 
with provinces like Kermanshah and Hamadan 
requiring urgent, targeted interventions. Suggest-
ed strategies include expanding community men-
tal health services, boosting socioeconomic sup-
port, and launching localized awareness efforts. 
Districts like those in Sistan and Baluchestan 
showed low suicide rates, which may reflect un-
derreporting linked to stigma or weak surveil-
lance, highlighting the need for better data sys-
tems and transparency in health reporting. 
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Some areas lacked significant clustering but may 
still be important for public health. Continuous 
surveillance and local assessments are essential. 
 

Journalism Ethics considerations  
 
Ethical issues (Including plagiarism, informed 
consent, misconduct, data fabrication and/or 
falsification, double publication and/or 
submission, redundancy, etc.) have been 
completely observed by the authors.  
 

Acknowledgements 
 
This study is derived from a master's thesis. The 
authors would like to thank all professors and 
colleagues who contributed to this research 
through their guidance and assistance. Special 
thanks are extended to Shahid Beheshti Universi-
ty of Medical Sciences for providing the required 
resources and institutional support.  
 

Conflict of interest 
 
The authors declare that there is no conflict of 
interests. 
 

References 
 

1. Rezaeian M (2018). Narrative review on religion 
epidemiology with emphasis on suicide be-
havior. JRUMS, 16(9): 869–82 

2. World Health Organization (1946). Constitution 
of the World Health Organisation 1946. 
Available from: 
[http://apps.who.int/gb/bd/PDF/bd47/E
N/constitution-
en.pdf?ua=1](http://apps.who.int/gb/bd/P
DF/bd47/EN/constitution-en.pdf?ua=1) 

3. M M (2021). An analysis of motivational strate-
gies for mental health in Islamic teachings. Sci-
entific-Specialized J Qur'anic Hadith Sci, 2(4): 80–
104. 

4. Wilcox HC, Arria AM, Caldeira KM, et al (2010). 
Prevalence and predictors of persistent sui-
cide ideation, plans, and attempts during col-
lege. Affect Disord, 127(1-3): 287–94. 

5. Diekstra RF, Gullone E (1995). On the nature, 
magnitude, and causality of suicidal behaviors: 
an international perspective. Suicide Life Threat 
Behav, 25(1): 36–57. 

6. Khazaei S, Armanmehr V, Nematollahi S, et al 
(2017). Suicide rate in relation to the human 
development index and other health-related 
factors: a global ecological study from 91 
countries. J Epidemiol Glob Health, 7(2): 131–4. 

7. Miranda BC, Salas M, Pérez R (2016). Mortalidad 
por suicidio, factores de riesgo y protectores. 
Rev Habanera Cienc, 15(1): 90–100. 

8. Yaraghi A, Ebrahimi M, Nikbakht A, et al 
(2014). Comparison of factors associated with 
suicide among employed women and house-
wives. Iran J Forensic Med, 20(2): 47–54. 

9. Fakhari A, Farahbakhsh M, Esmaeili ED, et al 
(2021). A longitudinal study of suicide and su-
icide attempt in northwest Iran: incidence, 
predictors, socioeconomic status, and the role 
of sociocultural status. BMC Public Health, 
21(1): 1486. 

10. Mirahmadizadeh A, Rezaei F, Mokhtari AM, et 
al (2020). Epidemiology of suicide attempts 
and deaths: a population-based study in Fars, 
Iran (2011–16). J Public Health (Oxf), 42(1): e1–
e11. 

11. Farahbakhsh M, Azizi H, Fakhari A, et al (2022). 
Developing a community-based suicide pre-
vention program in primary health care. 
Community Ment Health J, 58(4): 713–9. 

12. Daliri S, Ramezani A, Sayehmiri K, et al (2018). 
Causes and attempts methods of suicide in 
the Iranian people during 2001–2014: A sys-
tematic review and meta-analysis study. 
Koomesh, 20(3): 417–24. 

13. Moradi AM, Rahimi R, Mostafavi E (2012). A 
survey of the rate and effective factors on sui-
cide in Bahar. J Res Behav Sci, 10(1): 50–8. 

14. Amiri B, Pourreza A, Rahimi Foroushani A, et al 
(2012). Suicide and associated risk factors in 
Hamadan province, west of Iran, in 2008 and 
2009. J Res Health Sci, 12(2): 88–92. 

15. Rezaeian M, Shadpour P (2008). Seasonal pattern 
of suicide and attempted suicide in Ilam prov-
ince during 1995–2002. J Ilam Univ Med Sci, 
16: 51–7. 

16. Saberi-Zafaghandi MB, Hajebi A, Eskandarieh S, 
et al (2012). Epidemiology of suicide and at-
tempted suicide derived from the health sys-
tem database in the Islamic Republic of Iran: 

http://ijph.tums.ac.ir/
http://apps.who.int/gb/bd/PDF/bd47/EN/constitution-en.pdf?ua=1%5d(http://apps.who.int/gb/bd/PDF/bd47/EN/constitution-en.pdf?ua=1)
http://apps.who.int/gb/bd/PDF/bd47/EN/constitution-en.pdf?ua=1%5d(http://apps.who.int/gb/bd/PDF/bd47/EN/constitution-en.pdf?ua=1)
http://apps.who.int/gb/bd/PDF/bd47/EN/constitution-en.pdf?ua=1%5d(http://apps.who.int/gb/bd/PDF/bd47/EN/constitution-en.pdf?ua=1)
http://apps.who.int/gb/bd/PDF/bd47/EN/constitution-en.pdf?ua=1%5d(http://apps.who.int/gb/bd/PDF/bd47/EN/constitution-en.pdf?ua=1)


Iran J Public Health, Vol. 54, No.10, Oct 2025, pp.2351-2362  

2361                                                                                                      Available at:    http://ijph.tums.ac.ir 

2001–2007. East Mediterr Health J, 18(8): 836–
41. 

17. Shojaei A, Moradi S, Alaeddini F, et al (2013). 
The association between completed suicide 
and season of the year in an Iranian popula-
tion. Iran J Public Health, 42(3): 293–7. 

18. Shojaei A, Moradi S, Alaeddini F, et al (2014). 
Association between suicide method, and 
gender, age, and education level in Iran over 
2006–2010. Asia Pac Psychiatry, 6(1): 18–22. 

19. Hanafi-Bojd AA, Vatandoost H, Oshaghi MA, 
et al. (2012). Spatial analysis and mapping of 
malaria risk in an endemic area, south of Iran: 
a GIS-based decision making for planning of 
control. Acta Trop, 122(1): 132–7. 

20. . Mollalo A, Alimohammadi A, Shirzadi MR, et 
al (2015). Geographic information system-
based analysis of the spatial and spatio-
temporal distribution of zoonotic cutaneous 
leishmaniasis in Golestan Province, north-east 
of Iran. Zoonoses Public Health, 62(1): 18–28. 

21. Mollalo A, Sadeghian A, Israel GD, et al (2018). 
Machine learning approaches in GIS-based 
ecological modeling of the sand fly Phlebotomus 
papatasi, a vector of zoonotic cutaneous 
leishmaniasis in Golestan province, Iran. Acta 
Trop, 188: 187–94. 

22. Torok M, Konings P, Batterham PJ, et al (2017). 
Spatial clustering of fatal and non-fatal suicide 
in New South Wales, Australia: implications 
for evidence-based prevention. BMC Psychia-
try, 17(1): 339. 

23. Zangeneh A, Najafi F, Karimi S, et al (2018). 
Spatial-temporal cluster analysis of mortality 
from road traffic injuries using geographic in-
formation systems in west of Iran during 
2009–2014. J Forensic Leg Med, 55: 15–22. 

24. Cao K, Wu B (2019). A big data–based geo-
graphically weighted regression model for 
public housing prices: a case study in Singa-
pore. Ann Am Assoc Geogr, 109: 173–86. 

25. Ihantamalala FA, Rakotoarimanana FMJ, Rami-
adantsoa T, et al. (2018). Spatial and temporal 
dynamics of malaria in Madagascar. Malar J, 
17(1): 58. 

26. Du Z, Wu S, Zhang F, et al. (2018). Extending 
geographically and temporally weighted re-
gression to account for both spatiotemporal 
heterogeneity and seasonal variations in 
coastal seas. Ecological Informatics, 43: 185–99. 

27. Razai D, et al. (2020). The suicide rate in the el-
derly population of Iran between 2008 and 
2014. J Res Health Sci, 20(1): e00471.   

28. Veisani Y, Delpisheh A, Mohamadian F, et al 
(2018). Trends of suicide attempts and com-
pleted suicide in Ilam Province of Iran; a de-
mographic analysis study. Bull Emerg Trauma, 
6(3): 245–8.   

29. Veisani Y, Delpisheh A, Sayehmiri K, et al 
(2017). Seasonality and time patterns in at-
tempted suicide in Ilam province of Iran: an 
appraisal of current data of 2010–2014. Med J 
Islam Repub Iran, 31: 11.   

30. Veisani Y, Delpisheh A, Valizadeh R, Kikhavani 
S (2019). Income inequality by Gini-
coefficient on suicide death in Iran: a review 
of national data. Iran J Public Health, 48(8): 
1512–7.   

31. Kikhavani S, Veisani Y, Mohamadian F, et al 
(2019). Socioeconomic inequality in self-
immolation, between genders; Oaxaca-
Blinder decomposition, results of registration-
based suicide data. Bull Emerg Trauma, 7(4): 
399–403.  

32. Rahmani S, Etemad K, Kavousi A, et al. (2023). 
Suicide attempts in the provinces of Iran be-
tween 2009–2016 – an observational study. 
PREPRINT (Version 1) available at Research 
Square. 09 May 2023. doi:10.21203/rs.3.rs-
2823730/v1. 

33. Höfer P, Rockett IR, Värnik P, et al (2012). Forty 
years of increasing suicide mortality in Poland: 
undercounting amidst a hanging epidemic? 
BMC Public Health, 12: 644. 

34. Moftakhar L, Mirahmadizadeh A, Amiri S, et al. 
(2023). Epidemiology of suicide by hanging in 
Fars Province, Iran (2011–2019): a popula-
tion-based cross-sectional study. J Prev Med 
Public Health, 56(3): 264–71.   

35. Hernández-Alvarado MM, González-Castro TB, 
Tovilla-Zárate CA, et al. (2016). Increase in 
suicide rates by hanging in the population of 
Tabasco, Mexico between 2003 and 2012. Int 
J Environ Res Public Health, 13(6): 552. 

36. Monsef Kasmaee V, Zohrevandi B, Asadi P, et al 
(2015). Non-judicial hanging in Guilan Prov-
ince, Iran between 2011 and 2013. Emerg (Teh-
ran), 3(4): 155–8. 

37. Al Madni OM, Kharoshah MA, Zaki MK, et al 
(2010). Hanging deaths in Dammam, King-

http://ijph.tums.ac.ir/


Feizi et al.: A Spatial-Temporal Study of the Incidence of Fatal … 

 

Available at:    http://ijph.tums.ac.ir                                                                                                      2362 

dom of Saudi Arabia. J Forensic Leg Med, 17(5): 
265–8. 

38. Babanejad M, Pourkaramkhan T, Delpisheh A, 
et al (2014). Epidemiological investigation of 
suicide due to mental disorders in Ilam Prov-
ince during 1993–2009. J Ilam Univ Med Sci, 
22(5): 104–13. 

39. Veisani Y, Delpisheh A, Sayehmiri K, et al 
(2017). Seasonality in violent and nonviolent 
methods of suicide attempts: a cross-sectional 
study on systematic registry data. Acta Med 
Iran, 55(8): 507–13. 

40. Arya V, Page A, Gunnell D, Dandona R, et al. 
(2019). Suicide by hanging is a priority for sui-
cide prevention: method specific suicide in 
India (2001–2014). J Affect Disord, 257:1-9. 

41. Der EM, Dakwah IA, Derkyi-Kwarteng L, et al 
(2016). Hanging as a method of suicide in 
Ghana: a 10 year autopsy study. Pathol Discov, 
4(1): 2. 

42. Starkuviene S, Kalediene R, Petrauskiene J 
(2006). Epidemic of suicide by hanging in 
Lithuania: does socio-demographic status 
matter? Public Health, 120(8): 769–75. 

43. Baker SP, Hu G, Wilcox HC, Baker TD (2013). 
Increase in suicide by hanging/suffocation in 

the U.S., 2000–2010. Am J Prev Med, 44(2): 
146–49. 

44. Moradi S, Khademi A (2002). Evaluation of sui-
cides resulting in death in Iran, comparing 
with world rates. Iran J Forensic Med, 8(1): 16–
21. 

45. Choi YS, Shin HK, Hong DY, et al. (2019). Self-
esteem as a moderator of the effects of hap-
piness, depression, and hostility on suicidality 
among early adolescents in Korea. J Prev Med 
Public Health, 52(1): 30–40. 

46. Janghorbani M, Sharifirad GR (2005). Complet-
ed and attempted suicide in Ilam, Iran (1995–
2002): incidence and associated factors. Arch 
Iran Med, 8(2): 119–26. 

47. Nazarzadeh M, Bidel Z, Ayubi E, et al (2013). 
Factors related to suicide attempt in Iran: a 
systematic review and meta-analysis. Hakim 
Res J, 15(4): 352–63 [Persian]. 

48. Meel BL (2003). A study on the incidence of sui-
cide by hanging in the sub-region of Transkei, 
South Africa. J Clin Forensic Med, 10(3): 153–7. 

49. Meel B (2006). Epidemiology of suicide by hang-
ing in Transkei, South Africa. Am J Forensic 
Med Pathol, 27(1): 75–8. 

 

 

http://ijph.tums.ac.ir/

