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Background: Self-harmerelated death is one of the most unfortunate, tragic, and regrettable types of
death owing to injuries with a variety of socio-economic and cultural causes. The study aimed to
determine the trend in the mortality of self-harm by sex and age at national and provincial levels in Iran
over a period of 26 years.
Methods: The Iran Death Registration System (DRS), cemetery databanks in Tehran and Esfahan, and the
national population and housing censuses of Iran were used for this study. Using a growth model, the
population was estimated in the age groups. Incompleteness, misalignment, and misclassification in the
DRS were all considered and addressed accordingly. We used a spatio-temporal and Gaussian process
regression model to estimate mortality rates in children and adults.
Results: Over the study period, 67,670 deaths were estimated owing to self-harm across the country. The
overall age-standardized mortality rate decreased from 4.32 per 100,000 (95% unit interface (UI): 3.25
e5.75) to 2.78 (2.15e3.59) per 100,000 between 1990 and 2015, a reduction of approximately 35.65%.
The M/F ratio was 2.03:1 with an annual percent change of �2.38% and �1.37% for women and men,
respectively. The annual self-harm mortality rate was higher among individuals aged 15e24 years, as
well as it was more in men during the study period.
Conclusion: Mortality from self-harm has declined over the study period in Iran. Higher rates in men and
in population aged 15e24 years, with considerable variation by province, were the distinguishing fea-
tures of self-harm. Iran needs to improve monitoring through a comprehensive multisectoral strategy;
and most importantly, provide timely, effective and low-cost preventive interventions.

© 2020 The Royal Society for Public Health. Published by Elsevier Ltd. All rights reserved.
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Introduction

Globally, suicide which is defined as ‘an act of self-inflicted
injury or self-poisoning with non-fatal or fatal outcome’1 is
responsible for around 800,000 premature deaths annually, ac-
counting for 1.4% of all deaths in 2015.2 It is ranked as the 15th
leading cause of death in both sexes in 2015 and is expected to rise
to the 12th leading cause of death by 2030.3,4 Self-harm is a sig-
nificant public health problem is important because it is among the
preventable public health concerns.5 On the other hand, in 15- to
29-year-olds, it is the second main cause of death worldwide.2 The
EasternMediterranean Region (EMR) reported 28,695 deaths, and a
significant increase of death from self-harms of 100% from 1990 to
2015; this increase was much greater than the worldwide trend of
19%.6 The crude self-harm rate in Iran was 5.0 and 3.1 per 100,000
populations in 2016 for men and women, respectively.7

To address the problem, an awareness of self-harm mortality
trend helps to stimulate the implementation of preventive strate-
gies, potentially leading to a decrease in the effects of self-harm on
society and healthcare systems especially in low- and middle-
income countries (LMICs).3

Around the world, the data quality and availability of suicide are
poor. Only 80 member states report good quality data and can
directly estimate suicide rates. Despite that, the poor quality data
are not unique to suicide; there are greater under-reporting and
misclassification for suicides than the other causes of death. Many
risk factors were considered to be related to self-harm rate,
including medical conditions,8 demographic characteristics,9 and
socio-economic conditions,10 which mostly may be related to re-
gions of residence.11 Epidemiologic studies help us to determine
contributing factors in different regions of a country; in addition
differences by sex and age groups will be useful to understand
underlying risk factors and detecting regions that are at a higher
risk of self-harm. Iran is a vast country with a large socio-economic
and cultural diversity. There is a diversity ethnically (Turks, Kurds,
Arabs, and others) in the border provinces in the country. All 31
provinces of Iran have diversities in terms of social development
from desirable to very unfavorable and are many differences in the
factors affecting the fatal self-harm. This study, by examining the
factors influencing the further reduction of deaths in some prov-
inces during the 26-year period, can have a positive effect on the
improvements of other provinces in this country. Moreover, it
provides valuable and valid information which is necessary for
implementing locally-appropriate control and prevention strate-
gies. Therefore, this study was designed to evaluate the trend in
mortality rate due to self-harm by sex and age at national and
provincial levels in Iran from 1990 to 2015 over a period of 26 years.
Methods

The National and Subnational Burden of Diseases, Injuries, and
Risk Factors (NASBOD) study was conducted to determine the
burden of 291 diseases and their 67 risk factors at national and
subnational levels across Iran. Age was categorized into 19 groups
using five-year intervals and for each sex separately from 5 to 9
years to 85þ years.

This study was conducted with the use of prospectively
collected data. International Classification of Disease-10 coding of
X60-X84.9 was used to classify the cause of death and subsequently
modified to match the Global Burden of Disease (GBD) coding.12

Hence, all intentional self-harm and purposely self-inflicted
poisoning or injuries, intentional overdose, as well as suicide
(attempted), were included.
Data

In this study the Death Registration System (DRS) was the
source of death data in Iran between 1995 and 2010. It was an
incomplete data source for some years and provinces. There were
no DRS mortality data from ‘Behesht-e-Zahra’ cemetery (Tehran)
and ‘Bagh-e-Rezvan’ cemetery (Esfahan) during the periods from
1995 to 2010 and from 2007 to 2010, respectively. To obtain sex
and age population-based data for the years 1996, 2006, and 2011,
the national population and housing censuses by the Statistical
Center of Iran were used. Finally, a growth model was used to
estimate the population for the years 1990e2015. Owing to
modifications in the administrative boundaries such that the
number of provinces increased from 24 in 1990 to 31 in 2015, the
2011 divisions of 31 provinces were used as a base. However,
misclassifications were observed in age and sex grouping, external
causes of death injury codes, and geographical areas. Different
statistical methods were used to estimate levels and trends of
death and cause-specific mortality rates by sex and age groups in
all provinces for 26 years.13

Statistical modeling

A spatio-temporal model and Gaussian process regression was
used to estimate the levels and trends of child and adult mortality
rates (AMRs) in Iran during the study.14e16 To estimate the level and
trend of death rates, the combination of Maternal Age Cohort and
Maternal Age Period and, as the Summary Birth History was used to
estimate child mortality rate. To calculate the AMR, Locally
Weighted Scatter-plot Smoother methods were used to incorporate
the Generalized Growth Balance (GGB), Synthetic Extinct Genera-
tion (SEG), and GGB-SEG models after the calculation of the
completeness of the DRS using the three estimates of mortality
distribution. Then the DRS data were adjusted in terms of death
count correctness. To impute sex and age multiple imputations by
Amelia package in R statistical software were used which did not
exceed 5% of missing values in these variables. To impute cause of
death a multinomial imputation, a two-stage approach was per-
formed using STATA 11 software. To obtain the cause of death
fractions, and also to extrapolate the 1995e2010 results to the
1990e2015 period, a mixed effect and spatio-temporal models
were used.

In this study Annual Percent Change (APC) and Average
Annual Percent Change (AAPC) were reported. Because AAPC
takes into account the trend transitions, we reported AAPC and
APC. All data were analyzed using R version 3.0.2 and Stata 11
software. Age-standardized rates were calculated by direct
method and considering the Iranian population in 2015 as a
standard population.

Results

Between 1990 and 2015; 67,670 deaths occurred due to self-
harm in Iran of which 45,635 were men (67.4%) and 22,035
women (32.6%). The male-to-female ratio was 2.03:1, and an APC
was �2.38% and �1.37% for women and men, respectively. In both
men and women, those who were aged 15- to 24-years-old, with
18,992 deaths, had the highest number of deaths among all age
groups. This age group contributed to 28.1% of all deaths due to self-
harm (29.6% among men and 24.9% among women) at the national
level during the 26 years of study (Fig. 1).

The overall age-standardized mortality rate owing to self-harm
in Iran decreased between 1990 and 2015. The age-standardized



Fig. 1. The number of deaths due to self-harm at different age groups by sex between 1990 and 2015.
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mortality rate was 4.32 (95% unit interface (UI): 3.25e5.75) per
100,000 in 1990 and 2.78 (2.15e3.59) per 100,000 in 2015, with
a �1.75% APC during the 26 years of the study at the national level.
During the study period, the APC was not constant. In the period
from 1990 to 1995, the national APC was 41.4%, followed by a
dramatic change in APC to �3.7% from 1995 to 2000 period. The
decreasing trend of the APC continued until it peaked in magnitude
at�25.7% during the period from 2000 to 2005, followed by an APC
of �18.1% during the period from 2005 to 2010. After this increase,
the APC saw another decreasing trend and reached �28.7% during
the 2010 to 2015 period. Further AAPC of this time trend decreased
by 6.4% from 1990 to 2015.

The age-standardizedmortality rate from self-harm increased in
men from 5.26 (4.01e6.92) in 1990 to 8.04 (6.29e10.28) per
100,000 in 2000. Then the rate began to decrease to 3.73
(2.91e4.78) and maintained this downward trend until 2015. In
women, the mortality rate from self-harm increased from 3.33
(2.46e4.52) in 1990 to 4.58 (3.42e6.11) in 1995 and after that, it
had a decreasing trend until 2015 when the mortality rate was 1.82
(1.38e2.40) (Table 1, Fig. 2). Details of the time trend of the age-
standardized mortality rate at the provincial level are presented
in Appendix 1.

Over the 26-year period, there was a decreasing age-
standardized mortality rate due to self-harm in both sexes at the
national level (Table 1).

Only two provinces had an increase in the APC of the female
mortality rate: Kermanshah and Khuzestan with an APC of 0.44%
and 0.46%, respectively. The APC of male mortality rate increased in
four provinces despite the national trend as follows: Gilan (0.01%),
Hamadan (0.28%), Khuzestan (0.43%), and Kermanshah (0.84%). In
Gilan and Hamadan, the trend of the APC varied by sex, such that
the APC of the male mortality increased despite its decrease
amongst women (Table 1).

Razavi Khorasan and Qomwere the provinces with the greatest
decrease in the APC of mortality rate among women (�4.47%) and
men (�4.35%), respectively. Khuzestan and Kermanshah were the
two provinces with an increase in the APC between 1990 and 2015,
at 0.046 and 0.84% in women and men, respectively (Table 1).

Zanjan was the province with the greatest difference of APC
betweenmen andwomen, with a 3.04% greater decrease of the APC
in women than men. Khuzestan had the smallest difference of the
APC between men and women with a 0.03% greater increase of the
APC in women than men (Table 1).
Discussion

This study is the most comprehensive examination in Iran to
assess the trend of self-harm mortality by sex and age at national
and provincial levels over a period of 26 years to implement pro-
grams and help to reduce the burden of self-harm deaths. Despite
an increase between the years of 2005e2010, the self-harm mor-
tality rate has decreased in the study period from 1990 to 2015. The
decrease in age-standardized mortality rate due to self-harm mir-
rors global deaths reported by the GBD4 but with a smaller
decrease. Over the same period, the pattern has been similar to that
in the EMR which has experienced a smaller decrease in self-harm
mortality than the other World Health Organization (WHO)
regions.6

The longitudinal trend revealed substantial improvements by
sex and age in self-harmerelated mortality. The longitudinal trend
has shown acceleration in the self-harmmortality rate from 1990 to
1995 in women and the 1990s for men across the country. This
could be due to the crisis of economic resulting from the Iraq-Iran
War and the parallel threat to health.17 It was determined with a
considerably decelerating slope of 2.38% and 1.37% for women and
men, respectively. Some studies have shown an increase in self-
harm in a longitudinal trend after a period of economic crisis.18,19

The age-standardized mortality of men due to self-harm was also
higher during the entire period of the study as was at the global
level.4 However, at the same time, the gender gap (M/F ratio) for
self-harm was 2.4 in the EMR.6

Several studies have demonstrated a higher mortality rate
among men than women.20e22 The reasons for this gender differ-
ence stem from psychological and socio-economic factors based on
genetic gender differences.23,24 Women often commit suicide after
emotional issues, whereas men often commit suicide after experi-
encing financial failure.25 A study in Japanese showed that unem-
ployment and economic pressure are a single positive predictor
rate on suicide-related mortality in men.26 Studies showed that
men use more violent and fatal suicide methods than women.27 In
addition, gender differentiation in methods of suicide attempts
could explain why the self-harmerelated mortality rate is higher
among men.28A systematic review on 17 studies showed the male
gender among the main risk factors for completed suicide.29

As shown in the results, the most vulnerable age group for death
by self-harm in both sexes belonged to the 15e24 age groups. A
study in Bangladesh showed a significantly greater risk of 6.31 and



Table 1
National and subnational age-standardized mortality rate due to self-harm per 100,000 in 1990, 1995, 2000, 2005, 2010, and 2015 with Annual Percentage Change (APC) of death between 1990 and 2015 by sex.

Loaction Female

Year APC
1990e2015 (%)

1990 1995 2000 2005 2010 2015

Alborz 1.23 (0.86e1.74) 1.71 (1.21e2.41) 1.53 (1.1e2.12) 1.25 (0.91e1.71) 1.27 (0.93e1.74) 0.9 (0.65e1.23) �1.23
Ardebil 4.32 (3.24e5.76) 6.01 (4.55e7.87) 4.98 (3.88e6.39) 3.71 (2.91e4.7) 3.05 (2.39e3.88) 1.96 (1.53e2.51) �3.1
Bushehr 4.93 (3.64e6.65) 6.91 (5.24e9.1) 6.18 (4.79e7.94) 5.48 (4.27e6.98) 4.28 (3.3e5.55) 2.94 (2.23e3.85) �2.05
Chahar Mahall and Bakhtiari 4.68 (3.53e6.17) 6.56 (5.01e8.58) 6.27 (4.87e8.05) 5.28 (4.11e6.78) 4.02 (3.1e5.19) 2.68 (2.05e3.48) �2.21
East Azarbaijan 3.52 (2.66e4.64) 4.94 (3.77e6.47) 4.35 (3.37e5.62) 3.22 (2.51e4.12) 2.59 (2.03e3.31) 1.85 (1.44e2.36) �2.55
Esfahan 2.2 (1.58e3.05) 2.99 (2.16e4.12) 2.5 (1.83e3.41) 2.05 (1.5e2.79) 1.56 (1.14e2.11) 1.02 (0.75e1.39) �3.04
Fars 2.99 (2.26e3.96) 4.43 (3.38e5.77) 4.22 (3.27e5.42) 3.94 (3.06e5.07) 3.28 (2.53e4.23) 2.48 (1.9e3.24) �0.75
Gilan 2.74 (2.05e3.66) 3.56 (2.7e4.7) 3.18 (2.44e4.13) 2.59 (1.99e3.35) 2.34 (1.8e3.04) 1.63 (1.24e2.12) �2.06
Golestan 4.24 (3.19e5.61) 6.28 (4.79e8.2) 5.66 (4.4e7.28) 4.85 (3.76e6.23) 4.01 (3.09e5.17) 2.88 (2.19e3.76) �1.54
Hamadan 3.64 (2.81e4.74) 5.24 (4.07e6.68) 4.62 (3.66e5.84) 4.02 (3.19e5.04) 3.25 (2.57e4.11) 2.26 (1.77e2.89) �1.89
Hormozgan 3.49 (2.51e4.85) 5.14 (3.78e6.97) 4.53 (3.41e6.01) 4.3 (3.26e5.67) 3.48 (2.6e4.63) 2.47 (1.82e3.35) �1.37
Ilam 8.53 (6.3e11.49) 11.85 (8.82e15.82) 12.46 (9.55e16.2) 11.15 (8.59e14.31) 8.01 (6.18e10.31) 5.6 (4.29e7.24) �1.67
Kerman 4.04 (3.12e5.22) 5.69 (4.47e7.24) 4.39 (3.48e5.52) 3.4 (2.68e4.3) 2.6 (2.02e3.34) 1.71 (1.3e2.22) �3.39
Kermanshah 4.02 (3.11e5.18) 6.12 (4.79e7.81) 7.92 (6.3e9.93) 7.53 (6.01e9.37) 5.85 (4.66e7.34) 4.49 (3.55e5.65) 0.44
Khuzestan 2.14 (1.62e2.83) 3.33 (2.52e4.37) 3.01 (2.3e3.9) 3.43 (2.65e4.42) 3.03 (2.34e3.91) 2.4 (1.85e3.09) 0.46
Kohgiluyeh and Buyer Ahmad 8.46 (5.99e11.84) 11.18 (8.05e15.47) 9.54 (7e12.97) 8.27 (6.18e10.99) 6.01 (4.55e7.89) 3.75 (2.84e4.91) �3.2
Kordestan 4.64 (3.43e6.25) 6.3 (4.76e8.33) 6.46 (5.04e8.25) 5.34 (4.24e6.68) 4.27 (3.39e5.35) 2.93 (2.31e3.69) �1.82
Lorestan 5.78 (4.38e7.6) 8 (6.17e10.32) 6.93 (5.47e8.75) 5.98 (4.77e7.48) 4.5 (3.58e5.65) 2.81 (2.21e3.56) �2.84
Markazi 3.76 (2.82e5) 5.13 (3.91e6.69) 4.11 (3.18e5.28) 3.41 (2.64e4.39) 2.82 (2.18e3.64) 1.8 (1.37e2.35) �2.91
Mazandaran 3.34 (2.46e4.53) 4.3 (3.19e5.77) 3.61 (2.71e4.81) 2.95 (2.2e3.94) 2.16 (1.6e2.91) 1.5 (1.1e2.03) �3.15
North Khorasan 7.6 (5.51e10.4) 10.56 (7.81e14.31) 7.98 (5.99e10.61) 6.08 (4.6e8.04) 4.47 (3.37e5.91) 2.95 (2.21e3.91) �3.71
Qazvin 3.69 (2.79e4.87) 5.21 (4e6.78) 4.5 (3.5e5.76) 3.52 (2.76e4.48) 2.81 (2.19e3.59) 1.78 (1.38e2.3) �2.87
Qom 2.38 (1.62e3.49) 3.14 (2.16e4.53) 2.75 (1.91e3.94) 2.34 (1.63e3.34) 1.75 (1.23e2.47) 1.19 (0.84e1.68) �2.73
Razavi Khorasan 4.45 (3.34e5.94) 6.29 (4.74e8.33) 5.63 (4.27e7.42) 3.93 (2.96e5.19) 2.57 (1.94e3.41) 1.42 (1.06e1.88) �4.47
Semnan 5.04 (3.57e7.05) 6.36 (4.59e8.7) 5.04 (3.71e6.81) 4.3 (3.18e5.79) 3.53 (2.6e4.75) 2.45 (1.8e3.31) �2.85
Sistan and Baluchestan 3.92 (2.75e5.53) 4.84 (3.44e6.79) 4.28 (3.12e5.86) 3.73 (2.73e5.06) 2.81 (2.07e3.83) 1.8 (1.32e2.45) �3.07
South Khorasan 6.2 (4.52e8.51) 8.09 (5.95e10.94) 7.13 (5.33e9.52) 5.81 (4.34e7.77) 4.37 (3.25e5.86) 3.05 (2.25e4.1) �2.8
Tehran 1.3 (0.81e2.09) 1.71 (1.09e2.7) 1.54 (0.99e2.38) 1.22 (0.8e1.86) 0.97 (0.64e1.47) 0.59 (0.39e0.9) �3.11
West Azarbaijan 4.67 (3.52e6.18) 6.13 (4.69e7.99) 5.47 (4.28e6.99) 4.5 (3.54e5.68) 3.76 (2.97e4.74) 2.66 (2.1e3.36) �2.22
Yazd 3.65 (2.72e4.87) 4.7 (3.52e6.22) 3.96 (3e5.21) 3.46 (2.62e4.55) 2.8 (2.12e3.69) 1.91 (1.43e2.52) �2.57
Zanjan 4.89 (3.54e6.75) 6.87 (5.19e9.09) 5.82 (4.53e7.45) 4.15 (3.21e5.35) 3.21 (2.4e4.27) 1.91 (1.38e2.62) �3.69
National 3.33 (2.46e4.52) 4.58 (3.42e6.11) 4.11 (3.12e5.41) 3.42 (2.61e4.47) 2.67 (2.04e3.51) 1.82 (1.38e2.4) �2.38

Location Male

Year APC
1990e2015 (%)

1990 1995 2000 2005 2010 2015

Alborz 2.11 (1.55e2.85) 3.1 (2.31e4.16) 3 (2.27e3.96) 2.49 (1.9e3.25) 2.27 (1.73e2.96) 1.4 (1.06e1.84) �1.62
Ardebil 6.11 (4.81e7.78) 9.06 (7.21e11.38) 9.5 (7.66e11.74) 7.26 (5.89e8.9) 6.13 (4.95e7.53) 3.96 (3.18e4.91) �1.72
Bushehr 4.86 (3.75e6.29) 7.64 (5.96e9.77) 8.59 (6.83e10.75) 7.1 (5.7e8.84) 5.45 (4.33e6.85) 2.46 (1.92e3.15) �2.69
Chahar Mahall and Bakhtiari 5.15 (4.02e6.57) 7.61 (5.99e9.62) 8.82 (7.03e11) 7.91 (6.33e9.85) 6.61 (5.27e8.31) 4.29 (3.37e5.44) �0.73
East Azarbaijan 5.28 (4.13e6.74) 9.1 (7.17e11.53) 9.58 (7.65e12.01) 8.06 (6.45e10.02) 6.74 (5.38e8.4) 4.71 (3.77e5.88) �0.46
Esfahan 2.7 (2.02e3.63) 4.2 (3.15e5.59) 4.82 (3.66e6.33) 4.43 (3.37e5.78) 4.04 (3.1e5.27) 2.62 (2e3.43) �0.12
Fars 5.72 (4.47e7.32) 8.98 (7.07e11.35) 9.9 (7.88e12.43) 7.83 (6.21e9.84) 6.84 (5.41e8.63) 4.39 (3.45e5.58) �1.05
Gilan 5.48 (4.27e7.01) 7.63 (6.02e9.64) 8.79 (7.06e10.93) 8.87 (7.12e11) 8.69 (6.98e10.81) 5.5 (4.39e6.88) 0.01
Golestan 5.04 (3.93e6.42) 8.64 (6.83e10.95) 8.81 (7.03e10.99) 8.22 (6.58e10.26) 6.68 (5.29e8.42) 3.72 (2.9e4.75) �1.21
Hamadan 9.37 (7.53e11.63) 14.56 (11.81e17.88) 16.21 (13.32e19.63) 14.99 (12.32e18.17) 13.98 (11.41e17.13) 10.05 (8.13e12.4) 0.28
Hormozgan 5.2 (3.98e6.78) 8.76 (6.78e11.3) 9.57 (7.6e12.06) 8.87 (7.01e11.14) 5.75 (4.48e7.37) 4.22 (3.22e5.51) �0.84
Ilam 8.01 (6.1e10.41) 11.58 (8.97e14.9) 13.08 (10.28e16.55) 12.38 (9.72e15.67) 10.9 (8.55e13.85) 7.32 (5.69e9.39) �0.36
Kerman 8.07 (6.48e10.08) 11.31 (9.15e13.95) 9.71 (7.92e11.88) 8.56 (6.96e10.5) 6.42 (5.16e7.97) 4.49 (3.56e5.68) �2.31
Kermanshah 6.59 (5.29e8.2) 11.32 (9.15e13.94) 12.88 (10.53e15.76) 13.24 (10.85e16.15) 11.58 (9.46e14.19) 8.12 (6.54e10.02) 0.84
Khuzestan 3.07 (2.38e3.95) 5.42 (4.23e6.94) 5.63 (4.42e7.16) 5.67 (4.48e7.14) 4.96 (3.93e6.26) 3.42 (2.69e4.32) 0.43
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4.04 times for self-harm among 15e17 and 18e24 years vs the
25e64 years, respectively.30 There have been several studies to
indicate that self-harm is more common in youths than in
adults31e34 and in accordance with the report of WHO, it was the
second leading external cause of death at the 15e29 age group in
2016.2 There aremanymental stresses for youngmen in connection
with finding a job, marriage, and living expenses. In addition,
coping with crises is a learned behavior that can be based on age
and advanced mental and social maturity. That is, as age increases,
along with the growth of other psychological and biological as-
pects, coping methods will also change.35 In addition, many psy-
chiatric illness onset during young adulthood, might account for an
increase in suicide risk during this time.36e38

Gathered data sets at national and provincial levels reported a
similar pattern of the self-harmerelated mortality in most prov-
inces. However, there were discrepancies between provinces based
on the different sociodemographic index (SDI) ranking of provinces
and their psychological structures. Lower socio-economic status,
poor medical care accessibility, and access to emergency ser-
vices4,39 could all partly explain the differences in the self-harm
mortality patterns between the provinces.

Owing to the vastness of the country and diverse climate, the
provinces of Iran have a large economic, social, and cultural diversity.
There are ethnically diverse in the border provinces and social
development diverse from desirable to very unfavorable in all 31
provinces of the country. Therefore, there are many different factors
such as culture, religious or SDI that could affect the rate of self-harm
related mortality.

The highest self-harmmortality rate in both sexes was observed
in the three western provinces in 2015. Conducted studies in west
provinces in Iran revealed a high self-harm mortality rate, partic-
ularly in the 15e24 year age group.40e42 The studies in Iran showed
the high mortality rate suicide, a high prevalence of poisoning
method of suicide, and a high fatal poisoning in Ilam and Ker-
manshah, two western provinces of the country. It could be due to
similar culture and behavioral patterns in these provinces.40,41,43

This study also showed the lowest self-harmerelated mortality
across Iran in Tehran and Alborz provinces in 2015. A study in Iran
showed the provinces of Tehran andMazandaran among higher SDI
and more developed compared with other provinces.44 A study in
Iran showed that Tehran and Mazandaran provinces have higher
SDI and are more developed in comparison to other provinces.39

Health-related indicators, as well as advanced delivery services,
quality of life, and social facilities all could be reasons.45e47

This study also showed that Razavi Khorasan and Qum prov-
inces, two religious provinces had the greatest decrease of APC for
more than 26 years. Self-harm as forbidden in Islamic beliefs, as
well as adequate emergency department services could be the
reasons.48e50

During the study period Kermanshah, Khuzestan, Hamadan, and
Gilan were accompanied by an increase of APC. The Iraq-Iran war,
poor medical management services, non-standard storage of pes-
ticides, could all be reasons for more self-harm mortality in these
regions. A study in the southwest of Iran, among the suicide causes,
poisoning due to Parquet that is a pesticide in this region, was the
common type.49e52 Some studies demonstrated a very high self-
harm mortality rate among agricultural workers, unskilled la-
borers, and the rural population.21,48 Pesticide-related self-
poisoning contributes about 30% of global self-harms with the
highest incidence occurring in the rural agricultural areas of
LMICs.2

Results showed that a difference of the APC between men and
women was highest in Zanjan province; meanwhile, the lowest
difference was seen in Khuzestan province. Women in Zanjan
have been shown to have the higher tendency for education, as



Fig. 2. Time trend of age-standardized mortality rate due to self-harm by sex at the national level from 1990 to 2015.
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well as higher life expectancy in comparison with men, which
can be a possible reason for much lower self-harm rate of women
in this province.53 A study in Korea showed that the low
educated women faced with more suicide risks.54 However,
further research is needed to recognizing the related factors in
these regions.

As mentioned previously, both men and women in Khuzestan
experienced psychological problems owing to the long period of
war in the region.49 These problems, then, may have led to
increased self-harm attempts in both men and women because
they both experienced bombing and war. Besides that, poisoning
and self-burns which are considered the most common method of
self-harm in the region55 are available for both men and women,
resulting in the low difference of the APC between genders in this
region.

The findings of this study can be used to inform the self-harm of
preventive actions, the early detection of severe depression, and
effective measures in cases of drug poisoning all could be effective.
There needs to be an increase in the efforts of policymakers in the
direction of integrated planning in the formulation, implementa-
tion and monitoring to reduce of self-harm.45,49,56e58
Strengths and limitations

This study is the first on the mortality trend of self-harm at
national and provincial levels in Iran. It is a recent study, which is
valuable because it examines patterns and changes of fatal self-
harm over time. Because we had access to a comprehensive data-
base for this study, we were able to determine provincial differ-
ences in the aspect of self-harmerelated mortality in the country.
We should note the limitations. Importantly, due to cultural and
social issues, all self-harm mortality could not be captured by the
DRSs; hence, we could provide our results based only on the re-
ported data.

It is recommended that there be further studies to determine in-
depth information regarding self-harm risk factors and self-harm
motives. in addition, it is recommended that future research ex-
amines the use of different self-harmmethods between age groups.
These factors may relate to both a specific method using and also
the risk of future self-harm.

Conclusion

This study documented the epidemiology of fatal injury due to
self-harm in Iran and showed a considerable decline during 26
years except for 2005e2010. The study also demonstrated a
higher risk of mortality due to self-harm among the younger
men. Moreover, the results showed increased self-harm mortality
from 1990 to 1995 in women and across the 1990s in men. The
findings showed the variations in the self-harm rates by
geographical regions in the country. Strategies are needed to
improve preventive programs and health services and to imple-
ment preventive interventions especially for those provinces
with an increase of APC, or a slower deceleration in self-harm
mortality.
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