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Abstract 

Earthquake is associated with several health conditions such as posttraumatic stress disorder (PTSD), depression, and 
cardiovascular disease. However, the association between earthquakes and substance use has been less studied to 
date. We conducted a historical cohort study 17 years after the Bam earthquake by enrolling 818 households using 
multi‑stage cluster sampling. The sample consisted of earthquake‑exposed and non‑exposed citizens. The ASSIST 
screening test was used to determine substance use. Logistic regression analysis was used to evaluate the association 
of variables of interest with substance use. Nearly 60% of the study subjects were female and the mean ± SD age of 
the sample was 46.6 ± 11.5 years. The prevalence of tobacco, alcohol, and other drug use in the exposed group was 
19.5%, 24.9%, and 21.6%, respectively. The corresponding figures in the non‑exposed group were 15.6%, 19.3%, and 
20.1%, respectively (P > 0.05). The logistic regression model found no association between the history of earthquake 
exposure and the risk of any current drug use. Our results showed those 17 years after the Bam earthquake, there was 
no relationship between earthquake exposure and substance use.
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Introduction
According to the Centre for Research on the Epidemiol-
ogy of Disasters, about 200 million people are annually 
exposed to disasters worldwide [1]. Natural disasters fre-
quently impact Iranian cities like many other countries, 
leading to a high degree of casualty and billions of dollars 
of damage to properties and infrastructure [2]. Earth-
quakes are one of the most destructive natural disasters. 
On the other hand, narcotic and alcohol consumption is 
dramatically rising worldwide and is threatening different 
countries with a negative impact on health, increasing 
crimes, preventing productivity, destroying relationships, 
diminishing social and moral values, and hindering the 
overall progress of communities [3].

Attention to natural disasters and their behavioral 
outcomes motivated a growing body of literature on the 
effects of exposure to disasters and substance use [4, 
5]. The Substance Abuse and Mental Health Services 
Administration (SAMHSA) has confirmed the correla-
tion between exposure to disasters and the risk of sub-
stance use [6]. Previous studies also affirm a strong 
relationship between substance use by adolescents and 
being exposed to natural or human-made disasters [7, 
8]. According to a study using self-report measures con-
ducted 13 months before and 7 and 19 months after Hur-
ricane Rita on the coasts of the USA, people who had 
no history of substance or alcohol consumption before 
the hurricane started smoking cigarettes (15%), drink-
ing (25%), and smoking marijuana (8–9%) afterwards [9]. 
Based on another study, those who were directly exposed 
to Hurricane Ike in Galveston Island (i.e., those who had 
not evacuated the region before the hurricane) reported 
higher consumption of alcohol, hash, and cocaine com-
pared to those who were not directly exposed to it (i.e., 
those who had evacuated before the hurricane) [10].
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Disasters cause different damages at the personal and 
social levels, thereby causing a level of stress that may 
provide uncontrollable [11]. People show different coping 
reactions in response to stress, including the continued 
use of substances that potentially contributes to sub-
stance abuse disorder [6]. Note that exposure to disasters 
in the short term is generally associated with a rise in 
substance use, but this effect may be transient, but little 
is known about such an effect over a long period (more 
than 15 years).

Kerman Province runs a high risk of earthquakes 
among Iranian provinces [12] and has experienced sev-
eral earthquakes due to its geographical location, e.g., 
2005 Zarand [13], 2011 Kahnouj [14], and 1981 Golbaf 
[15]. The deadliest natural event occurred in 2003, when 
an earthquake at the depth of 8 km hit the city of Bam, 
Kerman Province, and killed 41,000 people [16]. Another 
cause of concern in Kerman Province is its location on 
the narcotic smuggling path. Kerman is located near 
Afghanistan, the largest narcotic producer and exporter 
in the world. As such, access to narcotics is easier for 
Kermani citizens.

To the best of our knowledge, no study has assessed the 
long-term effect of exposure to the earthquake on sub-
stance use. Thus, this study aimed to examine the effect 
of the Bam earthquake on substance use 17  years after 
the event.

Method
The researchers collected the data in a historic cohort 
study 17  years after the Bam earthquake using multi-
stage cluster sampling. With a population of about 
130,000, Bam is located in the southeast of Kerman Prov-
ince. On 26 December 2003, a magnitude 6.2 earthquake 
struck the city and killed 41,000 people. The sample 
comprised two groups of exposed and non-exposed. The 
exposed group consisted of people who were present in 
Bam now of the earthquake and objectively experienced 
it. The inclusion criteria for the non-exposed group were 
having resided in Bam for a maximum of 2  years after 
the earthquake (to ensure relative homogeneity in terms 
of the sociocultural context of living in Bam) and resid-
ing there until the time of the study. People who were at 
least 15 years of age at the time of the earthquake were 
included. By asking “Which of the following substances 
have you ever consumed?” the consumption of drugs 
was categorized to three subgroups tobacco, alcohol, 
and other drugs (opioids, marijuana, methampheta-
mines, and sedatives). Demographic variables including 
sex and age, level of education, occupation, place of resi-
dence at the time of the earthquake, age at marriage, and 
marital status were also collected. Regarding the amelio-
rating role of the post-traumatic growth (PTG) on the 

consequences of earthquakes [17], we measured the level 
of PTG too. To neutralize recall bias, those with mental 
conditions who could not concentrate or respond were 
excluded. There was no follow-up bias since this was a 
historic cohort study [18]. The anonymous questionnaire 
took about 20 min to complete. Participants’ written con-
sent to participate in the study was sought at the start of 
the questionnaire.

According to the post hoc analysis calculated by 
G-Power software (Version 3.1.9.2, Düsseldorf Univer-
sity, Düsseldorf, Germany), we achieved a power of 0.82 
with 818 subjects, an alpha level of 0.05, and an effect size 
of 0.1 [19] using drug use as the primary outcome meas-
ure. The multistage cluster sampling was based on the 
socioeconomic status of their living region. At first, based 
on the socioeconomic status of different regions of the 
city, 12 clusters were selected. Then, by using the prob-
ability proportional to size (PPS) sampling, the clusters 
were selected. More clusters were chosen from categories 
with more households and neighborhoods. The number 
of households per cluster is recommended to be 20–40. 
Herein, to promote external validity (generalizability), 
the cluster size was 20 [20]. Kerman University of Medi-
cal Sciences’ Ethics Committee (IR.KMU.REC.1400.088.) 
authorized the study’s procedure. There are no known 
conflicts of interest and all authors certify responsibility.

Measures
Demographic variables
To calculate the exposure rate, participants were asked to 
answer yes or no to the question “Were you in Bam when 
the earthquake happened on December 26?” at the start 
of the questionnaire. “If not, how long have you lived in 
Bam?” was the next question. Demographic questions 
were asked at the end of the data collection. They were 
also asked whether any of their first-degree relatives died 
in the 2003 Bam earthquake, to which they replied yes or 
no.

PTGI‑SF
The Persian version of the short form of the Posttrau-
matic Growth Inventory (PTGI-SF) was used to meas-
ure PTG [21]. The questionnaire has ten items divided 
into five subscales (relationships with others, new pos-
sibilities, personal strength, spiritual change, and appre-
ciation of life), with two questions in each subscale [22]. 
The scoring system is a 6-point Likert scale. The global 
score ranges from zero to 50, and a higher score indicates 
higher growth.

The ASSIST version 3
The ASSIST version 3 had been designed by a group of 
WHO experts in 2003 [23]. Hooshyari et  al. approved 
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the validity and reliability of the Persian version [24]. The 
researchers used the tool to identify recent consumption 
of six types of drugs (i.e., tobacco, alcohol, opioids, mari-
juana, methamphetamine, and sedatives).

Statistical analyses
Data analysis was done based on chi-square test to 
compare qualitative characteristics between different 
groups. Logistic regression analysis was applied to evalu-
ate the true association of variables of interest with the 
use of various drugs while controlling for potentially 
confounding factors such as age, gender, education, and 
exposure to earthquakes. A p-value of less than 0.25 in 
the bivariate analyses was considered as the cut-off for 
entering the variable in the multivariate logistic regres-
sion model Hosmer–Lemeshow (HL) test was used to 
assess the goodness-of-fit for logistic regression models. 
P-value < 0.05 was considered statistically significant.

Results
Descriptive statistics
The study sample included a population of 818 persons 
(59.6% female, 40.4% male; average age 46.6 ± 11.5 years. 
Table  1 shows the demographic characteristics of the 
study participants.

The prevalence of the three categories of drug con-
sumption according to the demographic characteristics is 
shown in Table 2. Sedative consumption was comparable 
in both genders. All of the three categories of drugs were 
used more frequently by singles than married individuals 
(P < 0.05).

Logistic regression
For each of the three categories of the drugs, a logistic 
regression analysis was performed. The results of the 
three logistic regression models are shown in Tables 3, 4, 
and 5.

The results in Table  3 showed that the variables of 
gender and marital status had a significant effect on the 
consumption of tobacco (P-value < 0.05). The chance of 
consumption of tobacco was 99% higher in males than 
females and 2.91 times higher in singles than in married 
after controlling for other variables.

The results in Table 4 showed that the variables of age, 
education, and marital status had a significant effect on 
the consumption of sedatives. The chance of consump-
tion of sedatives increased with increasing age and it was 
about 85% higher in people with less academic education 
than in people with academic education and 91% higher 
in singles than in married.

The results in Table 5 showed that the variables of gen-
der and education had a significant effect on the con-
sumption of other drugs. The chance of consumption of 

other drugs was 92% higher in males than females and 
86% higher in people with less academic education than 
in subjects with academic education after controlling for 
other variables.

Discussion
It is essential to identify the factors affecting substance 
use in order to improve society and reduce the incurred 
social costs [25]. In the current study, the researchers clas-
sified substances into three groups: tobacco, sedatives, 
and other drugs. Long-term exposure to the Bam earth-
quake did not significantly correlate with the consump-
tion of any of these substances. According to Maclean 
et al., exposure to natural disasters at a young age does not 
increase the risk of narcotic use in adolescence and adult-
hood [25]. One possibility is that 17  years have elapsed 
since the earthquake, which has acted as an equal time 
interval as a risk factor for both groups. Another reason 
could be the high consumption rate of narcotics in Bam 
residents before the earthquake. According to Moise and 

Table 1 Demographic characteristics of the sample (n = 818)

Variable N %

Education
 Less than college 643 79.3

 College 168 20.7

Marital Status
 Single 125 15.3

 Married 693 84.7

Job
 Employed 371 45.4

 Retired 109 13.3

 Unemployed 338 41.3

Exposed to earthquake
 No 244 29.8

 Yes 574 70.2

Death of relatives
 No 252 31.1

 Yes 558 68.9

PTG
 None to low PTG 754 92.2

 Medium to very high PTG 64 7.8

Tobacco
 No 645 78.9

 Yes 173 21.1

Sedatives
 No 628 76.8

 Yes 190 23.2

Other drugs
 No 668 81.7

 Yes 150 18.3
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Table 2 Prevalence of drug use based on baseline characteristics

All the P-values are reported based on chi-square test

Variables Tobacco Sedatives Other drugs

Gender Male 90 (27.4%) 70 (21.3%) 78 (23.8%)

Female 81 (16.7%) 117 (24.2%) 71 (14.7%)

P‑value  < 0.001 0.347 0.001

Education Less than college 143 (22.2%) 164 (25.5%) 128 (19.9%)

College 28 (16.7%) 22 (13.1%) 20 (11.9%)

P‑value 0.115 0.001 0.017

Marital status Single 43 (34.4%) 50 (40.0%) 31 (24.8%)

Married 130 (18.8%) 140 (20.2%) 119 (17.2%)

P‑value  < 0.001  < 0.001 0.043

Job Employed 92 (24.8%) 67 (18.1%) 65 (17.5%)

Retired 21 (19.3%) 29 (26.6%) 29 (26.6%)

Unemployed 60 (17.8%) 94 (27.8%) 56 (16.6%)

P‑value 0.063 0.006 0.054

Exposed to earthquakes Yes 124 (21.6%) 143 (24.9%) 112 (19.5%)

No 49 (20.1%) 47 (19.3%) 38 (15.6%)

P‑value 0.626 0.080 0.183

Death of close relatives Yes 118 (21.1%) 140 (25.1%) 108 (19.4%)

No 50 (19.8%) 46 (18.3%) 38 (15.1%)

P‑value 0.671 0.032 0.143

PTG None to low PTG 158 (21.0%) 174 (23.1%) 140 (18.6%)

Medium to very high PTG 15 (23.4%) 16 (25.0%) 10 (15.6%)

P‑value 0.641 0.727 0.559

Table 3 Logistic regression analysis for determining the effect of 
baseline characteristics on the consumption of tobacco

Variables Odds ratio 95% CI P value

Age 0.98 (0.97, 1.01) 0.106

Gender
 Male 1.99 (1.34, 2.95) 0.001

 Female Reference ‑ ‑

Education
 Less than college 1.56 (0.97, 2.51) 0.066

 College Reference ‑ ‑

Marital status
 Single 2.91 (1.81, 4.66)  < 0.001

 Married Reference ‑ ‑

Job
 Employed Reference ‑ ‑

 Retired 0.89 (0.48, 1.65) 0.708

 Unemployed 0.689 (0.44, 1.06) 0.089

Exposed to earthquakes
 Yes 1.06 (0.70, 1.58) 0.792

 No Reference ‑ ‑

Table 4 Logistic regression analysis for determining the effect of 
baseline characteristics on the consumption of sedatives

Variables Odds ratio 95% CI P value

Age 1.02 (1.01, 1.03) 0.048

Gender
 Male 0.95 (0.64, 1.42) 0.821

 Female Reference ‑ ‑

Education
 Less than college 1.85 (1.10, 3.09) 0.020

 College Reference ‑ ‑

Marital status
 Single 1.91 (1.21,2.99) 0.005

 Married Reference ‑ ‑

Job
 Employed Reference ‑ ‑

 Retired 1.18 (0.66, 2.11) 0.566

 Unemployed 1.46 (0.95, 2.23) 0.082

Exposed to earthquakes
 Yes 1.33 (0.87, 2.02) 0.182

 No Reference ‑ ‑

Death of close relatives
 Yes 1.056 (0.70, 1.59) 0.798

 No Reference ‑ ‑
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Ruiz, substance abuse disorders remained unchanged 
before and after Hurricane Katrina [26].

The researchers also found that a rise in age is corre-
lated with an increase in the risk of sedative use, which 
is consistent with the study by Palamar et  al. in 2019 
[27]. It has been reported that the severity of insomnia 
is 30% higher in the elderly [28]. Nevertheless, it has 
also been suggested that this higher consumption rate 
is not only due to insomnia treatment; rather, benzodi-
azepine was prescribed to 20% of people with demen-
tia, which can explain the high rate of sedative use by 
the elderly [28]. At any rate, due to the simultaneous 
rise in mortality rate and the use of these medications 
by the elderly, further studies are warranted.

The researchers found that tobacco and narcotic use 
is higher in men than women are. Another study after 
Hurricane Katrina showed that men had more sub-
stance abuse disorders than women did. This study also 
indicated that men had more substance abuse before 
and after Hurricane Katrina in the studied region [26]. 
Another possible explanation is that men were unequally 
exposed to disaster-induced chronic stress, e.g., reduced 
socioeconomic status and loss of jobs and income, which 
exacerbated substance use. This justifies the provision 
of preventive and therapeutic interventions for the tar-
get gender groups to maximize the positive outcomes in 
high-risk regions after disasters [26].

The researchers also found that single people consumed 
all three groups of substances (tobacco, sedatives, and 
other substances) more than married people. The litera-
ture shows that marriage is a major institution influenc-
ing people’s life and welfare. It has also been shown that 
married people have better physical and mental health. 
For instance, the level of substance use and depression 
is lower in married people and they live longer than sin-
gle people [29]. Two reasons are suggested for this. First, 
marriage helps promote self-esteem, e.g., it reduces stress 
in personal or even professional life (having a shoulder to 
lean on helps personal identity). Second, married people 
have a higher chance of having a stable and supportive 
intimate relationship and suffer from loneliness less than 
single people [29, 30].

The researchers also found that those with lower 
education levels consume sedatives and other narcot-
ics more than those with a higher level of education. 
Previous studies have also noted that the level of edu-
cation affects the risk of narcotic or alcohol abuse. A 
study in Copenhagen measures the level of education, 
smoking, and drinking alcohol. It was found that those 
with the lowest level of education were mostly chain 
smokers and drank a lot of alcohol [31]. Kumar et  al. 
reported that in New Delhi addiction treatment cent-
ers, 21% of the addicted people were illiterate or had 
only primary education [32]. A higher level of literacy 
may reduce the tendency to narcotic use due to higher 
awareness of health literacy. Therefore, it is suggested 
that the health literacy of society be promoted as an 
addiction prevention factor.

According to Becker et  al., unemployment is directly 
correlated with the use of sedatives [33]. We also found 
that the use of sedatives is higher among unemployed 
people. This could be because unemployed people have a 
lower income than employed ones. Conway et al. showed 
that a low-income level is correlated with higher sedative 
use [34]. Still, more studies on this subject are warranted.

The researchers also showed that sedatives use is higher 
in those who had lost a loved one in the Bam earthquake. 
This finding is consistent with previous studies, showing 
a rise in sedatives and anti-depressant medications post-
disaster [35–37]. This could be due to the social context 
of the earthquake; when many people lose their families, 
it disrupts the integrity of the social network and causes 
loss of spirits, irregularity, and disintegration, which neg-
atively affects mental health and, in turn, increases the 
use of sedatives [35, 38].
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Table 5 Logistic regression analysis for determining the effect of 
baseline characteristics on the consumption of other drugs

Variables Odds ratio 95% CI P value

Age 0.99 (0.98, 1.02) 0.879
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 Male 1.92 (1.26, 2.92) 0.002

 Female Reference ‑ ‑

Education
 Less than college 1.86 (1.08, 3.19) 0.024

 College Reference ‑ ‑
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 Single 1.41 (0.84, 2.38) 0.196

 Married Reference ‑ ‑
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 Employed Reference ‑ ‑

 Retired 1.78 (0.98, 3.22) 0.056
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Exposed to earthquakes
 Yes 1.16 (0.74, 1.81) (0.525)

 No Reference ‑ ‑
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 No Reference ‑ ‑
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