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Introduction 
 
Suicide is one of the indicators of mental health. 
Suicidal behaviors include ideation, planning, and 
attempting suicide. Suicidal ideation is also defined 
as ideas, wishes, and a tendency to suicide (1, 2). 
Disasters can exert devastating effects on the 
health status at individual and social levels and lead 
to changes in the infrastructure of communities. 

People affected by disasters are also susceptible to 
physical and psychological disturbances (3). 
The earthquake has many mental health conse-
quences and the risk of depression; anxiety, sui-
cide, and post-trauma stress disorder (PTSD) are 
increased in the aftermath of survivors. Due to the 
lack of knowledge, experience, and adaptive skills, 
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adolescents are particularly prone to suicidal be-
haviors. Increasing the incidence of behavioral 
problems such as substance abuse after a natural 
disaster exacerbates the adverse social conse-
quences of the event (4). 81.5% of earthquake sur-
vivors were reported unplanned suicide ideation 
(5). 
The rate of prevalence of psychological and be-
havioral problems among disaster survivors de-
pends on the nature of the disaster, the duration 
of follow-up, the tools utilized to diagnose the dis-
orders, the extent of supportive services and fi-
nally cultural context (6, 7). Different psychologi-
cal consequences such as suicidal ideation are in-
creased after natural disasters. Various predispos-
ing factors such as major depression, history of 
previous mental health problems, property dam-
age, economic issues, injury or loss of relatives and 
life-threatening conditions can exaggerate the sui-
cidal ideation after disasters (8). The rates of sui-
cidal ideation were 16.3% and 20.3% in people 
who experienced at least one natural or human-
made disaster respectively (9). 
Considering numerous studies on the prevalence of 
suicidal ideation over varying periods post-disaster, 
it is required to validate the results of these studies 
by meta-analysis to provide an accurate measure for 
planners and researchers in this field. 
 

Methods 
 
This was an applied study conducted through sys-
tematic review and meta-analysis based on the 
guidelines of Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses 
(PRISMA)(10). To obtain related studies, a com-
prehensive search was performed in data re-
sources including Google Scholar, SID, Magiran, 
Scopus, PubMed and Web of Science. The key-
words in English and their Persian equivalents in-
cluded "suicidal ideation*", "suicidal thought*", 
"Psychiatric Disease*", "Psychiatric Disorder*", 
"Mental Health Problem*", earthquake*, "natural 
disaster*", "mental health disorder*". Boolean op-
erators of (AND) and (OR) were used to conduct 
combinational searches. Articles published from 

Jan 2014 to May 2019 were recruited. The search 
strategy in the PubMed database was as follows: 
(("Suicidal Ideation*"[All Fields] OR "Suicidal 
thought*"[All Fields] OR "Mental Health Prob-
lem*"[All Fields] OR "Mental health Disor-
der*"[All Fields] OR "Psychiatric Disease*"[All 
Fields] OR "Psychiatric Disorder*"[All Fields]) 
AND (("earthquakes"[MeSH Terms] OR "earth-
quakes"[All Fields] OR "earthquake"[All Fields]) 
OR "Natural Disaster*"[All Fields])) AND 
(("2014/01/01"[PDAT] : "2019/5/31"[PDAT]. 
 
Eligibility criteria 
Studies reporting the prevalence of suicidal idea-
tion in post-earthquake survivors at all age groups 
were included. Studies unrelated to the topic, not 
reporting the prevalence of post-earthquake sui-
cidal ideation, Case reports, Letters to the editor, 
Brief reports, Review articles, Interventional stud-
ies and studies that did not report follow-up peri-
ods were excluded. Moreover, studies on the prev-
alence of suicidal attempts or planning, and those 
reporting suicidal ideation after Man-made or nat-
ural disasters other than earthquakes (such as 
floods, storms, and hurricanes) were also omitted. 
In the next step, two researchers selected the stud-
ies independently. 
 
Evaluation of Studies 
The quality of the studies was conducted by two 
researchers independently through the standard 
strengthening the Reporting of Observational 
Studies in Epidemiology (STROBE) checklist 
(11), which has 22 sections encompassing the min-
imum and maximum scores of 0 and 44 respec-
tively. Based on the obtained scores, the studies 
were divided into either poor (<16), moderate (16-
30) or good (31-44) quality categories (12). The 
studies that obtained at least the minimum score 
of 16, entered the meta-analysis process. The dis-
agreement between the two researchers was re-
solved through group discussion. 
 
Data extraction 
The two researchers using a pre-prepared checklist 
extracted the data from the included studies inde-
pendently. The disagreement between them was 
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resolved through group discussion. The extracted 
data included the first authors’ names, the year of 
the study, the location of the study, the total sam-
ple size, the mean age and the number of women 
and men, follow-up periods (Month), and finally 
the prevalence of suicidal ideation after the earth-
quake. 
 
Statistical analysis 
Initially, heterogeneity between studies was deter-
mined using the I2 index. The I2 indices of <25, 25-
75, and >75 represent low, moderate, high heter-
ogeneities respectively (13). Due to the high heter-
ogeneity among the studies, the random-effects 
model was used for meta-analysis of the studies.  
Meta-regression was utilized to investigate the re-
lationship between the prevalence of suicidal ide-
ation and either the year of study and the duration 

of post-earthquake follow-up. In this meta-analy-
sis, Egger's test was used to assess the publication 
bias. The data were analyzed using STATA soft-
ware (ver. 14). 
 

Results  
 
Based on the primary search limited from Jan 2014 
to May 2019, 389 records were identified. Out of 
these, 381 studies were excluded due to the lack of 
inclusion criteria. Overall, 8 studies were evaluated 
using the STROBE checklist, and all of them ac-
quired good quality scores and entered the meta-
analysis phase. Figure 1 shows the article selection 
process.  

 

 
 

Fig. 1: Flowchart of the Study and Selection of Studies Based on PRISMA Steps 
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The total number of participants was 14347 in-
cluding 6662 men and 7715 women with the mean 
age of 23.48 ± 15.81 yr old. Table 1 shows the 
characteristics of each analyzed study. According 
to the statistical analysis, the prevalence of suicidal 
ideation was 20.34% (95% CI: 13.60-27.08, 
P<0.001, I2=99.1) from 4 to 96 months after the 
earthquake (Fig. 2). The highest prevalence of su-
icide ideation (35.6%) was reported within 6 to 12 
months after the earthquake, and the lowest 

(7.26%) rate was related to 72 months post-earth-
quake. In the present study, the heterogeneity 
among the studies was obtained 99.1% showing a 
high heterogeneity. The results of meta-regression 
analyses based on the year of the study and the du-
ration of the follow-up period post-earthquake 
showed a decreasing trend (Figs. 3 and 4). The 
publication bias was not significant using Egger's 
test (P=0.338) (Fig. 5).  

 
Table 1: The characteristics of the evaluated studies 

  
First Author Year of 

publication 
Location 
of study 

Sample 
size 

Male Female Mean 
age 

Follow up 
(Month) 

Prevalence of Sui-
cidal Ideation 

Kane (14) 2018 Nepal 513 213 300 42.1 4 10.9% 

Ran (15) 2015 China 737 321 416 16.9 6 35.6% 
Ran (15) 2015 China 548 237 311 16.9 12 35.6% 
Ran (15) 2015 China 548 237 311 Not re-

ported 
18 30.7% 

Ying (16) 2015 china 2298 1127 1164 12.7 12 14.4% 
Wang (17) 2016 China 67 67 18 32 11 21.4% 
Tanaka (4) 2016 China 2641 1182 1459 15 72 7.26% 
Fujiwara (18) 2017 Japan 133 68 65 6.99 36 11.3% 
Guo (19) 2017 China 1357 632 725 54.34 96 9.1% 
Tang (20) 2018 China 5505 2541 2964 14.4 36 27.8% 

 

 
 

Fig. 2: Forest Plot shows the prevalence of suicidal ideation post-earthquake based on the random-effects model 
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Fig. 3: Meta-regression based on the year of the study 

 

 
 

Fig. 4: Meta-regression based on the follow-up periods 
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Fig. 5: Egger's funnel plot for publication bias 

 

Discussion 
 
In the present study, the prevalence of suicidal ide-
ation was obtained 20.34% (95% CI: 13.60-27.08, 
P<0.001, I2=99.1) at 4 to 96 months after the 
earthquake. The prevalence of suicidal ideation 
showed a decreasing trend over time. In other 
studies, the rate of suicidal ideation was 33% dur-
ing the first year after the earthquake (21). The 
prevalence of suicidal ideation over 12 months 
was 29.5% at three years following an earthquake 
(20). In Iran, the rate of suicidal ideation was re-
ported as 4.5% among the survivors of the Bam 
earthquake (22). By comparing suicide rates in Iran 
and other countries, this decrease may be due to 
timely mental health services and psychosocial 
support for earthquake survivors. 
Among the most important factors triggering sui-
cidal behaviors after the earthquake has been the 
post-trauma stress disorder (PTSD). In Iran, the 
prevalence of PTSD after the earthquake was re-
ported as 58% with a strong correlation between 
PTSD and the incidence of suicide after the earth-
quake. Individuals with undiagnosed and un-
treated PTSD are particularly exposed to suicide 
behaviors after the earthquake. By educating stress 

compatibility strategies to earthquake survivors, it 
is amenable to reduce the incidence of PTSD after 
the disaster (23-25). Moreover, it is possible to 
prevent psychological problems in earthquake sur-
vivors by reducing post-trauma stress by providing 
social support and psychological services and im-
proving their quality of life (26). 
Another important factor predisposing to post-
disaster suicidal ideation is the history of psycho-
logical problems. In today's societies, as well as fi-
nancial and familial conflicts, can exaggerate the 
risk of suicidal behaviors and other psychological 
disorders in earthquake survivors. Therefore, 
identifying the risk factors of suicidal ideation is 
the first step to prevent and treat suicidal ideation 
and behaviors (27, 28). In 2017, Iran experienced 
an earthquake with a magnitude of 7.3 Richter in 
Kermanshah Province (29, 30). In a study (31), 
low and high-risk suicidal ideation were reported 
as 49.2% and 34.7% among widowed women in 
Kermanshah. Considering the recent earthquake 
in Kermanshah and the high reported rate of sui-
cide in western Iranian provinces, earthquake-af-
fected residents of western regions of Iran are at 
high risk of suicide. Therefore, it is important to 
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augment psychological restraints and adaptive be-
haviors by providing long-term and continuous 
mental health services to prevent suicide in these 
individuals.  
In the present study, the meta-regression analysis 
regarding 96-month follow-up and the year of the 
study conduction showed a decreasing trend in the 
rate of suicidal ideation; nevertheless, there is still 
a possibility for suicide even at long periods after 
the earthquake. In a study on the death rate from 
suicidal attempts over 10 years following the 1999 
Taiwan earthquake, a decreasing trend was noticed 
over time (32). On the other hand, a 5-year follow-
up of the survivors of the Fukushima disaster 
showed an increasing trend in the prevalence of 
suicidal ideation over time (33). The opposite 
trends observed in our study and that of the Fu-
kushima catastrophe can be related to the extent 
of the physical and psychological consequences of 
the Fukushima incident in which an earthquake, 
tsunami, and nuclear incident happened at the 
same time. Overall, long-term and continuous 
mental health services are required to prevent sui-
cidal ideation and other suicidal behaviors in sur-
vivors of man-made disasters.  
 

Limitations 
 
In most studies, the prevalence of suicidal ideation 
had not been expressed by gender, and therefore 
it was not possible to calculate the prevalence and 
the tendency to suicidal ideations in men and 
women separately. In one study, the rate of sui-
cidal ideation after the earthquake was reported 
within three different periods and along with dif-
ferent sample sizes. This study was repeated three 
times in the forest plot to calculate the total prev-
alence. In some studies, the research team used the 
weighted average percentage to report the overall 
prevalence of suicidal ideation. 
 

Conclusion 
 
Although the prevalence of post-earthquake sui-
cidal ideation showed a decreasing trend, the prob-
ability of incidence of these thoughts in the long-
term is still noticeable. Therefore, implementing a 

surveillance system is recommended to monitor 
the mental health status of earthquakes survivors 
for the possibility of suicidal thoughts in the short 
and long term recovery phase. In present review, 
the heterogeneity among the studies was high. In 
order to prevent the impact of heterogeneity, it is 
recommended to perform a systematic review and 
meta-analysis on studies using same tools and 
methodologies to determine the prevalence of 
post-trauma suicidal ideation. On the other hand, 
it is suggested to perform a meta-analysis to ascer-
tain the risk factors of suicidal ideations after 
earthquake. 
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