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) ABSTRACT

Objective: To perform a systematic review and meta-analysis of self-immolation epidemiology and
characteristics in [ran.

Methods: This was a systematic review and meta-analysis study. PubMed, Scopus, Web of science and Science
Direct were searched for English literature and SID and Magiran for Persian in the time period of 2000 to 2016.
The retrieved studies were screened and reviewed then quality assessed. Random Effect model was applied for
meta-analysis. The qualitative data were analyzed by content analysis method.

Results: After literature screening, 39 studies included in the analysis. Women were subject to self-immolation
more than men. The rate of self-immolation estimated to be 4.5 cases in every 100,000 populations and it was
the reason of 16% of hospitalized burns. The average length of hospital stay calculated to be 12.24 (95% CI:
8.85-15.59) days. The total burnt surface area was 65.3% (95% CI: 56.71-73.89). Death due to self-immolation
was 62.1%. The major risk factors of self-immolation were having mental health issues, family problems and
characteristics and problems in relation/communication with spouses.

Conclusion: Despite the low rate of self-immolation in Iran, it comprises one sixth of the hospitalized burns.
The mortality rate of self-immolation also is high and this highlights the importance of providing special care.
Psychological consultations and mental health screening in the primary health care would help to prevent the
self-immolation.
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Introduction

Suicide is one of the big challenges of the most
countries and the 15" cause of death in the world
by 800,000 deaths annually [1]. It is the third cause
of death among the 15 to 44 years old population in
the world and the sixth cause of death among 15-24
years’ population of the United States [2]. According
to the World Health Organization (WHO) (2014)
more than 80% of the suicides occur in low-and-
middle-income countries (LMICs) [3]. There are
plenty of ways to suicide and it is chosen according
to the cultural characteristics of the community [2, 4].

Self-immolation as a way of suicide is one of the
most violent and irritating ways. Although the rate
of self-immolation is low globally, but its death
rate is high- about 60%. There is a consistent gap
between the high-income countries (HICs) and the
LMIC:s so that in the HICs only 0.6 to 1 percent of
the suicides are self-immolation while it comprises
more than 40% of the suicides in LMICs [4-8]. Iran is
reported as one of the countries with high prevalence
of self-immolation [9]. In fact, some regions of it
have the highest rate of the self-immolation in the
world (22.4 cases in every 100,000 population each
year) [10-12]. Suicides comprise 1.3 to 9.5 percent
of the hospital inpatient admissions of which 25-
71% is the self-immolations [4, 12]. In the HICs it is
more prevalent in men [13] but in countries such as
Iran, Afghanistan, India, and Sri Lanka it is more
prevalent in young adults[14-17], women, people
with hard economic experiences, and people with
lower education [13, 18, 19].

Recent researches in Iran had introduced the
adjustment disorders as the most predisposing
psychological factors of self-immolation [4, 14, 20].
Yet studies conducted in other countries reported
depression disorder, insanity, alcohol, and drug
addiction as the common mental factors of self-
immolation [13, 21]. Although the overall rate of
suicide is low in Iran, the proportion and fatality
of self-immolation makes it a social and health
challenge [2]. Thus it is needed to be investigated
by public health experts. The first step in this regard,
like any other issues, is having valid evidence on
severity and the causes. One useful source of such
evidence is the research articles. So this study tried to
provide a comprehensive picture of self-immolation
and its risk factors in Iran by systematic review and
meta-analysis.

Materials and Methods

This was a systematic review and meta-analysis
conducted in 2017 using MOOSE (meta-analysis of
observational studies in epidemiology) guideline.
The guideline proposes a checklist including items
on reporting of systematic reviews and meta-analysis
of observational studies in epidemiology and health
research [22].

Literature Search Strategy

We have searched studies on self-immolation
in Iranian people. English and Persian language
literature were searched between 2000 and 2016.
International bibliographic databases including
PubMed, Scopus, Web of science, Science Direct
and Google Scholar and Iranian databases SID and
Magiran were used for literature search. Medical
subject heading (MeSH) terms in combination with
keywords (“self-burning, self-immolation, suicide,
burn, self-inflicted and Iran™) used in search with
‘OR’ and ‘AND’ logical operations. The Persian
equivalents of the key words were used in Iranian
databases. Moreover, reference list of the relevant
articles checked for possible additional records. To
identify the relevant grey literature, the databases
of European Association for Grey Literature
Exploitation (EAGLE), the Health Care Management
Information Consortium (HMIC) and IranDoc were
searched.

Eligibility Criteria

Quality of identified studies was assessed
using the STROBE checklist (Strengthening the
Reporting of Observational studies in Epidemiology)
independently by two authors (MH and RR) and in
case of disagreements another author (MS) made the
final decision. The checklist was chosen because it
is designed specifically for the observational studies
and the Persian translation of it was validated [23]
and contains 22 items [24]. Papers that could not get
the 50% of the total score of the checklist, excluded
from the study. All the articles with cross-sectional,
case-control and cohort design, conducted in Iran
and reporting the population and self-immolated
patient’s characteristics were included in the study.
Case reports, editorials, educational articles, and
papers with no full text available such as conference
abstracts excluded. In case of publishing duplication,
such as publishing similar study in both English
and Persian journals, we included English language
article. Also, study with large number of case were
included, in case of data duplication.

Data Extraction and Outcomes

A data extraction form was developed in MS
Excel. The extracted data contained the first
author last name, year of publication, city where
study was conducted, study design, study period,
data source, study setting, sample size, mean
and standard deviation (SD) age of the subjects,
gender distribution, marital status, mean and
standard deviation (SD) of burnt surface area,
incidence of self-immolation, death rate of self-
immolation, average hospital length of stay
(LOS) and the risk factors of self-immolation.
Data from 5 studies extracted as pilot. Then the
form revised and improved. Extracted data was
reviewed independently by two authors (RR and
ND). Disagreements were resolved by consensus.
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Data Synthesis and Analysis

Meta-analysis was used to calculate the mean and
SD of burnt surface area of the body, incidence
of self-immolation, death rate of self-immolation,
and the average hospital length of stay. Random
Effect model was used for combining the results of
the included studies considering both within and
between-study variation. Forest plots were used to
report the results in which the size of the squares
shows the effect size and the lines beside it shows
the confidence interval. To assess the heterogeneity
of the studies the Q statistics and the I? were used in
which an I? value bigger than 50% was considered
as moderate and high heterogeneity. The potential
sources of between-study heterogeneity were
investigated by performing subgroup analysis. The
included studies were categorized in two groups:
hospital-based and population-based studies.
Moreover, the population-based studies were
categorized into two groups: metropolitans and
small towns. All the analysis was applied by CMA
2 (Comprehensive Meta-Analysis) software.

The content analysis method was used for analysis
of the qualitative data about the influencing factors
on self-immolation. It is useful in analysis of text
data and in this method, the themes in the text are
identified, analyzed and reported [25, 26]. Coding
was done by two researchers independently (MS and
SA). The coding included these steps: familiarizing
with text data, identifying the primary codes,
identifying the themes by categorizing the relevant
codes into groups, revising the themes, naming
and defining the themes, assuring the reliability of
the codes and themes by assessing the agreement

Self-immolation in Iran

between the two coders, resolving the disagreements
by discussion.

Results

Of'the total 389 retrieved studies 263 were duplicates,
60 were excluded in title and abstract screening, and
27 were excluded due to lack of eligibility after full-
texts were reviewed. (Figure 1).

Finally, 39 eligible articles were included in the
qualitative synthesis and 33 in meta-analysis
comprising studies on self-immolation in 16
provinces of 31 in Iran. Most of the studies were
from Kermanshah and Tehran and Fars provinces,
respectively. Included studies characteristics are
summarized in supplementary online material.

The mean age of the self-immolated people in Iran
was 27.18£10.86. Women were more attempted to
self-immolate (male to female ration: 3:31). Because
of high heterogeneity of the studies, the Random
Effect model was applied. The incidence rate of self-
immolation, according to hospital-based/facility-
based data, was 16.6% in metropolitans and 15.7% in
towns (Figure 2). The incidence of self-immolation,
based on population-based data was 4.5 (CI: 2-6)
in every 100,000 populations. Towns had a higher
incidence rate (7 in every 100,000 population) (Figure
3). Total burnt surface area (TBSA) was calculated
to be 65.3% (56.71% - 73.89%). Since only 12 studies
reported data on TBSA, the meta-analysis was
limited to these studies only (Figure 4). The mortality
rate due to self-immolation among hospitalized
patients was estimated to be 62.1% (58.2-65.8%)
(Figure 5). The mean hospital length of stay (LOS)
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Conference presentations=4
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Fig. 1. Flow diagram of the articles screening.
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Study name
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Fig. 2. Incidence Rate of self-immolation in Iran, according to hospital-based studies in metropolitans and towns, using Random

Effect model
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Fig. 3. Incidence Rate of self-immolation in Iran, according to population-based studies in metropolitans and towns, using Random

Effect model.

Study name

Standard
Mean  error
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Fig. 4. Total burnt surface area (TBSA) in self-immolations in Iran, based on Random Effect model.

in self-immolation burns was 12.24 (8.85-15.59) days
(Figure 6). Categorization of the risk factors of self-
immolation in Iran revealed that mental status and
illnesses, family characteristics and problems, and

4

problems in relation/communication of spouses as
the main risk factors (Figure 7). Complete list of
identified risk factors of self-immolation in Iran are
available in supplementary online material.
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Fig. 5. Mortality rate due to self-immolation in Iran among hospitalized patients, based on Random Effect model.

Study name Statistics for each study. Mean and 95% CI
Standard Lower Upper
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Jaal Shakeri, 2007 8100 0783 05 6604 9506 10612 0000 E
Abdoiaziz Rastegar Lani And Reza Alzghehbant@QR003 0370 0.137 15215 16725 43270 0000 [ |
Kemran Aghaichanit, et l, 2014 15000 0808 0653 13416 16584 1858 000 1+

224 1721 294 8850 1558 7101 0000 i

000 10.00 2000

Fig. 6. Estimated hospital length of stay among self-immolation burns in Iran, based on Random Effect model.
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Fig. 7. Risk factors of self-immolation in Iran, based on their frequency of being reported in studies.

discussion ages (mean age=27.18 years) and women. The self-

immolation rate was 4.5 cases in every 100,000
We have performed a systematic review and meta- populations and comprised 16% of all burnt hospital
analysis to synthesize the result of pervious Iranian admissions. Most of the studies conducted in Iran
studies on self-immolation. The results revealed that reported mental health issues as the most important
the self-immolation in Iran was higher in younger risk factor for elf-immolation.
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More prevalence of self-immolation among Iranian
women has also been reported in previous studies [2,
27-29]. The pattern was reverse in Portugal where it
was more prevalent among men [30]. Studies in Italy
and Britain also showed no difference between men
and women in this regard [31, 32]. The gender pattern
in self-immolation is different among countries and it
seems that to some extent it relies on cultural issues.

Results of meta-analysis found the rate of self-
immolation in Iran as 4.5 cases in every 100,000
populations. Dastgiri ef al., (2005) had reported the
rate of self-immolation in northwest of Iran as 4.9
cases in every 100,000 populations [33]. Ahmadi et
al., (2008), by studying the data from two national
registries, reported it as 1.74 in every 100,000
populations [10]. The rate ranges from 10 to 35 in
Egypt and countries of Baltic region (Lithuania,
Finland, Russia, and so on) [34]. Yet, it was 5.8
in Sri Lanka [35]. Thus the rate is low in Iran and
considering the low rate of suicide in the country
(rank 154 in the world) [36], it seems understandable.

The self-immolations comprised 16% of all burnt
hospitalizations in Iran. Studies have shown that it
ranges from 7.5% to 36.6% [37-39]. The proportion
was 10.8% in a study in Tabriz, East Azarbaijan
province [27]. Another study in Fars province which
investigated the burns of 4 years, also reported that
the self-immolations comprised 41.3% and 10.8% of
women and men admitted to hospitals, respectively
[40]. Studies in other countries have reported that
2-6% of the burns admitted to hospitals of Europe
and North America and more than 25% of developing
countries are the self-immolations [41-44]. Since the
rate of self-immolation varies in different regions
of Iran, this study provided a summarized and
comprehensive picture of it. The results highlight the
importance special care of the burns in the hospitals
and the psychological consultation to prevent self-
immolation.

The meta-analysis showed that the TBSA in self-
immolations in Iran was 65.3%. The burnt area
usually is wide in self-immolations. It is reported
as 60% in a study in Zimbabwe [45], 71% in Tehran,
Iran [37], and 52-65.8% in Fars Province, Iran [46].
This wide burnt area results in harder work of
caring, longer hospital stay, and higher mortality
rate. Findings of the meta-analysis in this study
estimated the average LOS of self-immolations in
Iran as 12.24 (8.85-15.59) days. It is reported to be
7.16 days in Pakistan, ranging from 1 to 37 days
[47]. The median LOS of self-immolations in USA
in the study of Bert et al., (2008) was 23 days [48].
Another study in Netherlands stated that the LOS of
self-immolation patients is longer than other burns
and it is 27 days in average [49]. Training the nurses
of burns wards on special care of the burns along
with consultations for the self-immolation patients
may help the betterment of them and then reduce

their mortality.

In the meta-analysis the case fatality rate of self-
immolation in Iran was estimated to be 62.1%.
Previous studies have reported it as ranging from 50
to 90% [40, 50, 51]. The rate is reported to be 27% in
Sri Lanka, 84.95% in Pakistan, and 79% in Eastern
Mediterranean Region [44, 47, 52]. In Iran the study
by Mehrpour et al., (2012) in Birjand city and the
study by Mohammadi et al in Fars Province reported
the fatality rate as 64% and 60.4%, respectively
[28, 53]. Findings of this review showed the high
fatality of self-immolation which is mainly related
to high TBSA.

Various factors have been reported as the risk
factors of self-immolation. This review found
the mental status and illnesses, family problems
and characteristics, and problems in relation/
communication of spouses as three major risk factors
of self-immolation in Iran. A study in USA (2007)
found that 69% of self-immolation cases had signs
of mental illnesses and drug abuse [54]. Mulholland
et al., (2008) also reported that the signs of mental
illnesses were more prevalent in self-immolation
cases [55]. Another study by comparing the mental
risk factors in low and high income countries
concluded that the self-immolation is connected
with history of mental problem and drug abuse [7].
Shahana et al., also found in their review study that
43 to 91 percent of self-immolation cases had mental
health problems [56]. Study of Ramim et al., (2013)
among patients of a burns ward in Tehran, Iran found
that 94% of the self-immolation cases had introduced
the physical and verbal violence as the cause of their
action [57]. Size of the Family, birth order of children,
and problems in relation of spouses are the other
risk factors [51, 58]. The prevention plans should
focus on screening programs for mental problems,
increasing the access to psychological consultations,
training for communication skills -especially in
family environments, and improving the knowledge
and ability of the younger population for marriage
and marital relations. Moreover, community based
initiatives such as safe community must be employed
in local communities to promote safety [59]. Due to
different forms of reporting the results in the studies,
we were not able to estimate the survival rate of self-
immolation in Iran.

In conclusion, despite the low rate of self-
immolation in Iran compared to similar countries,
these burns comprise nearly one fifth of all burnt
hospitalizations. Moreover, the burnt surface area
in these patients is wide, the hospital stay is long,
and the fatality is high. Thus especial care of these
burns may reduce the mortality. Also it is necessary
to provide primary and secondary prevention by
considering to the identified risk factors.

Conflicts of Interest: None declared.
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