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Abstract
Objective  Few studies have comprehensively examined 
changes in smoking status and related factors after a 
disaster. We examined these factors among residents of an 
evacuation area in Fukushima after the Great East Japan 
Earthquake.
Methods  The study participants included 58 755 men 
and women aged ≥20 years who participated in the 
Fukushima Health Management Survey in 2012 after 
the disaster. Smoking status was classified as either 
current smokers or current non-smokers before and 
after the disaster. The participants were divided into the 
following groups: (1) non-smokers both before and after 
the disaster, (2) non-smokers before and smokers after 
the disaster, (3) smokers before and non-smokers after 
the disaster and (4) smokers both before and after the 
disaster. The adjusted prevalence ratios and 95% CIs of 
changes in smoking status for demographic, disaster-
related and psychosocial factors were tested using 
logistic regression analysis that was stratified by smoking 
status before the disaster.
Results  Among the 44 729 participants, who were non-
smokers before the disaster, 634 (1.4%) began smoking 
after the disaster. Among the 14 025 smokers before the 
disaster, 1564 (11.1%) quit smoking after the disaster, 
and the proportion of smokers in the evacuation area 
consequently decreased from 21.2% to 19.6%. In the 
multivariable model, factors significantly associated with 
beginning smoking included being a male, being younger, 
having a lower education, staying in a rental house/
apartment, house being damaged, having experienced 
a tsunami, change jobs and the presence of traumatic 
symptoms and non-specific psychological distress. On the 
contrary, factors associated with quitting smoking included 
being a female, being older, having a higher education and 
having a stable income.
Conclusion  The proportion of smokers slightly decreased 
among residents in the evacuation area. The changes 
in smoking statuses were associated with disaster-
associated psychosocial factors, particularly changes in 

living conditions, having experienced a tsunami, change 
jobs and developing post-traumatic stress disorder.

Introduction 
The Great East Japan Earthquake that 
occurred on 11 March 2011 was one of the 
most disastrous events in the history of Japan. 
More than 160 000 people in the Fukushima 
Prefecture were forced to evacuate because of 
the Fukushima Daiichi nuclear power plant 
accident following the earthquake and the 
subsequent tsunami that struck the plant. Six 
years after the disaster, 77 283 have been evac-
uated as of March 2017.

The accident resulted in the disruption 
of normal lives of the people of Fukushima, 
including loss of life, relocations, maladjust-
ment to new circumstances and induced 
stressful situations for the evacuees.1–3 A 
previous report stated that cumulative mental 
stress is partly associated with an increased risk 
of smoking because of increased impulsivity.4 

Strengths and limitations of this study

►► The strengths of this study lie in the sample size and 
procedures: a large-scale survey (n=58 755) was 
used for completing an inventory-based analysis of 
evacuees following the earthquake.

►► Smoking status before and after the earthquake 
was investigated using a self-administered ques-
tionnaire, and the number of cigarettes used among 
current smokers was not evaluated.

►► The present study had a low overall response rate 
(40.7%); therefore, the representativeness of the 
target population remains uncertain.

http://bmjopen.bmj.com/
http://dx.doi.org/10.1136/bmjopen-2017-018943
http://dx.doi.org/10.1136/bmjopen-2017-018943
http://dx.doi.org/10.1136/bmjopen-2017-018943
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2017-018943&domain=pdf&date_stamp=2018-06-30
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Furthermore, post-traumatic stress disorder (PTSD) may 
be associated with an increased risk of smoking.5 More-
over, most studies reported the proportion of smokers to 
have increased subsequent to disasters such as Hurricane 
Katrina,6–8 earthquakes9 10 and the September 11 terrorist 
attacks in New York City.5 11 However, all previous studies 
comprised a limited sample size that ranged between 209 
and 988 individuals and did not examine the change in 
smoking status in individuals and the associated factors. 
This warranted a comprehensive examination with a 
large sample size for determining the effect of disasters 
on smoking status.

Among the evacuees in Fukushima Prefecture, the 
prevalences of overweight, hypertension, diabetes 
mellitus, dyslipidaemia, polycythaemia and atrial fibrilla-
tion increased 1 year after the nuclear power plant acci-
dent.12–15 Therefore, the evacuees are potentially at a 
greater risk of cardiovascular diseases if the proportion 
of current smoking increases because smoking is a major 
risk factor associated with cardiovascular diseases.

Therefore, we aimed to examine the smoking status 
after the Fukushima Daiichi nuclear power plant accident 
among more than 100 000 people in the evacuation area 
of the Fukushima Prefecture. The prevalences of a severe 
degree of traumatic symptoms, psychological distress and 
anxiety after the nuclear accident are high among the 
residents of the evacuation area.3 Hence, we also aimed to 
examine the associations of disaster-related and psychoso-
cial factors with changes in smoking status.

Methods
Participants
The government designated evacuation instruction zones 
following the Great East Japan Earthquake that occurred 
on 11 March 2011. Between January and October 2012, 
the evacuees participated in the Fukushima Health 
Management Survey of the Fukushima Daiichi nuclear 
power plant accident that commenced in 2011. The 
‘Mental Health and Lifestyle Survey’, which is part of the 
mentioned longitudinal study, assesses how the disaster 
and subsequent lifestyle of people affect the mental status 
of the evacuees over a long period of time.1 3

The target population of the survey included men and 
women at least 15 years of age who lived in the following 
evacuation zones specified by the government: Hirono 
Town, Naraha Town, Tomioka Town, Kawauchi  Village, 
Okuma Town, Futaba Town, Namie Town, Katsurao 
Village, Minamisoma City, Tamura City, Kawamata Town, 
Iitate Village and a part of Date City. The questionnaire 
was mailed on 18 January 2012 to persons who had a 
certificate of residence in the evacuation area as of 11 
March 2011. Of all the residents in the area during the 
disaster, 180 605 had been born prior to 1 April 1995 (ie, 
high school students or older). The participant response 
rate was 40.7% (n=73 569). We used the help of experts 
for guaranteeing precision when entering the data, and 
we double checked all entered data.

Since we sought to examine changes in smoking 
behaviour among the evacuees, we limited our data to 
men and women who were least 20 years old, which is the 
legal smoking age in Japan. Consequently, we used 58 754 
participants for the analysis.

The purpose of this study was explained to all the 
respondents in a cover letter distributed with the ques-
tionnaire. The cover letter clearly indicated that the 
return of the questionnaires would be regarded as 
consent for study participation. The survey data collec-
tion was completed in 10 months (from January to 
October 2012).

The questionnaire was used for determining smoking 
status which was classified as current smokers or current 
non-smokers just before the disaster; however, we did 
not distinguish participants who had never smoked or 
ex-smokers from current non-smokers. Smoking status 
1 year after the disaster was classified as never smoked, 
ex-smokers and current smokers. Next, the changes 
in the smoking status before and after the disaster 
were categorised into four groups as shown in figure 1: 
(1) non-smokers both before and after the disaster 
(non-smokers), (2) non-smokers before and smokers 
after the disaster (starters), (3) smokers before and 
non-smokers after the disaster (quitters) and (4) smokers 
both before and after the disaster (smokers).

Socioeconomic and disaster-related and psychosocial 
variables
Socioeconomic and disaster-related variables were 
assessed using the questionnaire responses. The assessed 
variables included living arrangements (own home, evac-
uation shelter, temporary housing, rental housing or 
apartment and relative’s home); whether they had ever 
lived in evacuation shelters (yes or no); education level 
(elementary school, junior high school and high school, 
vocational college, junior college, university (4 years) and 
graduate school); history of mental illness (yes or no); 
whether they became unemployed (yes or no); whether 
their income decreased (yes or no); whether their house 
was damaged (yes or no); whether they had experienced 
a tsunami before (yes or no); the presence of traumatic 
symptoms assessed by the Japanese version of PTSD 
Checklist-Stressor Specific Version (PCL-S) and the pres-
ence of non-specific psychological distress measured using 
the Japanese version of the Kessler Psychological Distress 
Scale (K6). These Japanese versions were reported to be 
validated.16–20

We considered a PCL-S score >44 as indicative of the 
presence of traumatic symptoms.16 17 21 We regarded a 
Kessler’s K6 score  ≥13 as indicative of the presence of 
non-specific psychological distress.22–24 Age was used as a 
categorical variable and participants were classified into 
three age groups (20–49, 50–64 and ≥65 years). Educa-
tion level was categorised as lower (high school or less) 
or higher (additional vocational college or junior college 
experience or higher).
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Statistical analysis
The χ2 test was used for comparing the smoking status 
before and after the disaster. Disaster-related and socio-
economic variables were also compared among the cate-
gories of changes in smoking status before and after the 
disaster using the χ2 test.

We examined the association of demographic, disas-
ter-related and psychosocial variables between those 
who began smoking compared with those who remained 
non-smokers after the disaster among all non-smokers 
before the disaster. We also examined the association 
of these variables between those who quit smoking 
compared with those who continued smoking among all 
smokers before the disaster.

Age-adjusted and sex-adjusted prevalence ratios (PRs) 
and 95% CIs of the changes in smoking status for demo-
graphic, disaster-related and psychosocial variables were 
calculated using logistic regression analysis. In the multi-
variable-adjusted model, adjustments were made for 
age (years), sex and other associated factors estimated 
as statistically significant by the age-adjusted and sex-ad-
justed model. The potential associated factors were 
educational attainment, history of mental illness, living 
arrangement, house damage, having experienced a 
tsunami, change jobs, becoming unemployed, decreased 
income, the presence of traumatic symptoms and the 
presence of non-specific psychological distress. Because 
the proportion of smokers largely differed between men 

and women, we also conducted the multivariable analyses 
stratified by sex. P values were obtained using a two-tailed 
test, and p<0.05 was regarded as statistically significant. 
All statistical analyses were performed using the software 
package SAS V.9.4 (SAS Institute.

Patient and public involvement
Patients and public were not involved in the present study. 
Patient consent is not required.

Results
The proportion of current smokers among the total of 
58 754 men and women significantly decreased from 23.9% 
to 22.3% after the disaster (p<0.001). The corresponding 
proportion among men decreased from 37.5% to 35.2% 
(p<0.001), whereas that among women decreased from 
12.5% to 11.5% (p<0.001). Among the participants, 634 
(1.1%) men and women began smoking after the disaster 
and 1564 (2.7%) men and women quit smoking after the 
disaster. The corresponding proportions of initiating and 
quitting smoking were 1.4% and 3.7% for men and 0.8% 
and 1.8% for women, respectively.

Table  1 shows the participants’ demographic, disas-
ter-related and psychosocial variables in accordance 
with the categories of changes in smoking status, that is, 
non-smokers, starters, quitters and smokers. Compared 
with non-smokers, the beginner smokers displayed higher 

Figure 1  Flow chart for determining smoking status. 
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proportions of men, younger ages, rental house/apart-
ment, shelter living, house damage, history of mental 
illness, having experienced a tsunami, becoming unem-
ployed, decreased income, traumatic symptoms and 
non-specific psychological distress.

Compared with smokers, the quitters displayed higher 
proportions of women, older age, higher education, 
history of mental illness, having experienced a tsunami 
and becoming unemployed and lower proportions of 
shelter living, decreased income, traumatic symptoms 
and non-specific psychological distress.

Table  2 indicates age-adjusted and sex-adjusted PRs 
and 95% CIs for the group that started smoking after the 
disaster according to demographic, disaster-related and 
psychosocial factors among the 44 729 smokers before 
the disaster. The corresponding age-adjusted and sex-ad-
justed PRs (95% CIs) were as follows: 2.91 (2.48 to 3.42) 
for men, 5.17 (4.15  to  6.43) for ages 20–49 years, 1.74 
(1.35  to  2.23) for ages 50–64 years, 0.68 (0.57  to  0.82) 
for higher education (junior college and higher), 
2.03 (1.54  to  2.67) for a history of mental illness, 1.46 
(1.10  to  1.93) for living in temporary housing, 1.38 
(1.16  to  1.64) for living in a rental house/apartment, 
1.64 (1.35 to 1.99) for house damage, 1.57 (1.32 to 1.88) 
for having experienced a tsunami, 1.57 (1.18  to  2.08) 
for change jobs, 1.53 (1.28 to 1.83) for becoming unem-
ployed, 1.18 (0.97  to  1.42) for decreased income, 2.38 
(2.01  to  2.83) for the presence of traumatic symptoms 
and 2.26 (1.88 to 2.72) for the presence of non-specific 
mental illness.

The age-adjusted and sex-adjusted and multivari-
able-adjusted PRs and 95% CIs of participants who started 
smoking after the disaster according to demographic, 
disaster-related and psychosocial factors were calculated 
among the 44 729 non-smokers before the disaster. The 
corresponding multivariable-adjusted PRs (95% CIs) were 
as follows: 3.01 (2.55 to 3.55) for men, 5.55 (4.40 to 7.00) 
for ages 20–49 years, 1.81 (1.40  to 2.33) for ages 50–64 
years, 0.69 (0.57  to  0.83) for higher education (junior 
college and higher), 1.45 (1.09 to 1.93) for a history of 
mental illness, 1.33 (1.12  to  1.58) for living in a rental 
house/apartment, 1.24 (1.01 to 1.50) for house damage, 
1.29 (1.07  to  1.55) for having experienced a tsunami, 
1.41 (1.05 to 1.89) for change jobs, 1.19 (0.99 to 1.43) for 
becoming unemployed, 1.70 (1.37 to 2.11) for the pres-
ence of traumatic symptoms and 1.38 (1.09 to 1.75) for 
the presence of non-specific mental illness. These asso-
ciations did not substantially differ between men and 
women (online supplementary table 1).

Table  3 indicates the age-adjusted and sex-adjusted 
PRs and 95% CIs of quitting smoking after the disaster 
according to demographic, disaster-related and psycho-
social factors among the 14 025 smokers before the 
disaster. The age-adjusted and sex-adjusted PRs (95% 
CIs) were 0.63 (0.56 to 0.71) for men, 0.58 (0.50 to 0.66) 
for 20–49 years, 0.59 (0.50 to 0.68) for 50–64 years, 1.32 
(1.17 to 1.49) for higher education, 0.85 (0.75 to 0.97) for 
decreased income, 0.85 (0.74 to 0.97) for the presence of 

traumatic symptoms and 0.83 (0.71 to 0.97) for the pres-
ence of non-specific mental illness.

The corresponding multivariable-adjusted PRs (95% 
CIs) were 0.63 (0.56 to 0.71) for men, 0.53 (0.46 to 0.62) 
for 20–49 years, 0.57 (0.48 to 0.66) for 50–64 years, 1.31 
(1.16 to 1.47) for higher education, 0.89 (0.76 to 0.98) for 
decreased income, 0.89 (0.76 to 1.05) for the presence of 
traumatic symptoms and 0.89 (0.74 to 1.07) for the pres-
ence of non-specific mental illness. These associations 
did not substantially differ between men and women 
(online supplementary table 2).

Discussion
A primary finding of the present study is that the propor-
tion of smokers slightly decreased among men and 
women aged ≥20 years in the evacuation area from 23.9% 
to 22.3% at 10–20 months after the March 2011 earth-
quake and the subsequent disastrous tsunami and nuclear 
power plant accident. The proportion of participants who 
quit smoking was higher than the proportion of those 
who started smoking, which were 3.7% and 1.4% among 
men and 1.8% and 0.8% among women, respectively.

On the contrary, studies have reported that the propor-
tion of current smokers increases after a disaster: from 
34.4% to 52.5% among men and women 1 year after 
Hurricane Katrina8 and from 22.6% to 23.4% among men 
and women aged ≥18 years 6 months after the terrorist 
attacks in Manhattan on 11 September 2001.9

In the present study, we found that factors associated 
with quitting smoking included being a female, older age, 
having a higher education and having a stable income. 
In contrast, factors associated with initiating smoking 
included being a male, younger age, having a lower educa-
tion, staying in a rental house/apartment, experiencing 
damage to one’s house, having experienced a tsunami, 
change jobs, the presence of traumatic symptoms and 
the presence of non-specific psychological distress. The 
findings of this study regarding traumatic symptoms and 
non-specific psychological distress were consistent with 
findings from previous studies on Hurricane Katrina, the 
September 11 terrorist attacks and the Canterbury Great 
Earthquake; all these studies revealed that PTSD was a 
major factor for initiating smoking.6 7 9 Therefore, the 
management of PTSD may help prevent individuals from 
initiating smoking.

The National Health Nutrition Survey in Japan reported 
that the proportion of smokers in Japan before and after 
the disaster slightly increased from 19.5% (95% CI 20.0% 
to 20.9%) in 2010 to 20.7% (95% CI 18.6% to 20.3%) in 
2012.25 One reason for the slight decrease in the propor-
tion of current smokers in Fukushima after the disaster 
may be the decreased access to tobacco products. The 
earthquake damaged tobacco plantations, which ceased 
tobacco production and disrupted railway and road trans-
portation networks in the areas that were damaged by 
the earthquake. Tobacco distribution stagnated after the 
disaster. According to a press release by Japan Tobacco, 

https://dx.doi.org/10.1136/bmjopen-2017-018943
https://dx.doi.org/10.1136/bmjopen-2017-018943
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the total cigarette sales volume in April 2011 decreased by 
81.8% compared with April 2010, and domestic cigarette 
sales decreased by 74.8%. Furthermore, the cigarette sales 

volume between April and September 2011 decreased by 
41.2%, whereas the tobacco sales volume decreased by 
20.4% compared with the same period in the previous 

Table 2  Age-adjusted and sex-adjusted PRs and 95% CIs of starting smoking after the disaster according to demographic, 
disaster-related and psychosocial factors among 44 729 non-smokers before the disaster

Model

Age-adjusted and sex-adjusted model Multivariable-adjusted model*

PR (95% CI) P values PR (95% CI) P values

n=44 729

Demographic characteristics

 � Men (vs women)† 2.91 2.48 to 3.42 <0.0001 3.01 2.55 to 3.55 <0.0001

Age group‡

 � Ages 20–49 years 5.17 4.15 to 6.43 <0.0001 5.55 4.40 to 7.00 <0.0001

 � Ages 50–64 years 1.74 1.35 to 2.23 <0.0001 1.81 1.40 to 2.33 <0.0001

 � Ages ≥65 years (ref.) 1.00 1.00

Educational attainment
Vocational college, junior 
college or more
(vs lower education)

0.68 0.57 to 0.82 <0.0001 0.69 0.57 to 0.83 <0.0001

History of mental illness 

 � Yes (vs no) 2.03 1.54 to 2.67 <0.0001 1.45 1.09 to 1.93 0.010

Disaster-related factors

Living arrangement

 � Evacuation shelter 1.53 0.75 to 3.13 0.246 1.36 0.66 to 2.78 0.409

 � Temporary housing 1.46 1.10 to 1.93 0.009 1.25 0.94 to 1.66 0.127

 � Rental house or apartment 1.38 1.16 to 1.64 <0.001 1.33 1.12 to 1.58 0.001

 � Relative’s home 1.18 0.75 to 1.85 0.467 1.14 0.72 to 1.78 0.580

 � Own home (ref.) 1.00 1.00

House damage 

 �  
 � Yes (vs no)

1.64 1.35 to 1.99 <0.0001 1.24 1.01 to 1.50 0.038

Experience of disaster

 � Having experienced a 
tsunami

 � yes (vs no)

1.57 1.32 to 1.88 <0.0001 1.29 1.07 to 1.55 0.008

Psychosocial factors

 � Change jobs
 � yes (vs no)

1.57 1.18 to 2.08 0.002 1.41 1.05 to 1.89 0.023

 � Becoming unemployed
 � yes (vs no)

1.53 1.28 to 1.83 <0.0001 1.19 0.99 to 1.43 0.064

 � Decreased income
 � yes (vs no)

1.18 0.97 to 1.42 0.092

 � Presence of 
traumatic symptoms 
(PCL-S) ≥44 (vs ≤43)

2.38 2.01 to 2.83 <0.0001 1.70 1.37 to 2.11 <0.0001

 � Presence of non-specific 
mental illness (K6) ≥13 
(vs ≤12)

2.26 1.88 to 2.72 <0.0001 1.38 1.09 to 1.75 0.007

*Adjusted for age and sex, educational attainment, history of mental illness, living arrangement, house damage, having experienced a 
tsunami, change jobs, becoming unemployed, decreased income, the presence of traumatic symptoms and the presence of non-specific 
mental illness except for the variable of interest.
†Age adjusted.
‡Sex adjusted.
K6, Kessler Psychological Distress Scale; PCL-S, Checklist-Stressor Specific Version; PR, prevalence ratio.
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year.26 These situations likely contributed to participants 
quitting smoking after the disaster in Fukushima.

Even though the proportion of current smokers slightly 
decreased among the evacuees after the disaster, the 
proportion of current smokers was still higher in the evac-
uation area than in other areas of Japan. In the present 

study, the proportion of current smokers was 22.3% 
(35.2% men and 11.5% women), whereas the corre-
sponding proportion in the national sample was 20.1% 
(32.4% men and 9.7% women) in 2012.27

The strengths of this survey lie in its size and procedures 
because it involved a large-scale survey for completing 

Table 3  Age-adjusted and sex-adjusted PRs and 95% CIs of quitting smoking after the disaster according to demographic, 
disaster-related and psychosocial factors among the 14 025 smokers before the disaster

Model 

Age-adjusted and sex-adjusted model Multivariable-adjusted model * 

PR (95% CI) P values PR (95% CI) P values

 n=14025 

Demographic characteristics

 � Men (vs women)† 0.63 0.56 to 0.71 <0.0001 0.63 0.56 to 0.71 <0.0001

Age group‡

 � Ages 20–49 years 0.58 0.50 to 0.66 <0.0001 0.53 0.46 to 0.62 <0.0001

 � Ages 50–64 years 0.59 0.50 to 0.68 <0.0001 0.57 0.48 to 0.66 <0.0001

 � Ages ≥65 years (ref.) 1.00 1.00

Educational attainment 

Vocational college, junior college or more 
(vs lower education)

1.32 1.17 to 1.49 <0.0001 1.31 1.16 to 1.47 <0.0001

History of mental illness 

 � Yes (vs no) 1.09 0.87 to 1.37 0.436

Disaster-related factors

Living arrangement

 � Evacuation shelter 1.16 0.66 to 2.04 0.613 1.20 0.68 to 2.12 0.537

 � Temporary housing 0.90 0.74 to 1.10 0.314 0.95 0.78 to 1.16 0.614

 � Rental house or apartment 1.09 0.97 to 1.22 0.146 1.12 1.00 to 1.25 0.061

 � Relative’s home 1.24 0.91 to 1.68 0.180 1.20 0.88 to 1.63 0.256

 � Own home (ref.) 1.00 1.00

House damage 

 �  
 � Yes (vs no)

1.03 0.89 to 1.19 0.705

Experience of disaster

 � Having experienced a tsunami
 � yes (vs no)

0.97 0.85 to 1.11 0.652

Psychosocial factors

 � Change jobs
 � yes (vs no)

0.94 0.75 to 1.18 0.594

 � Becoming unemployed
 � yes (vs no)

1.09 0.96 to 1.23 0.171

 � Decreased income
 � yes (vs no)

0.85 0.75 to 0.97 0.012 0.86 0.75 to 0.98 0.019

 � Presence of traumatic symptoms 
(PCL-S) ≥44 (vs ≤43)

0.85 0.74 to 0.97 0.016 0.89 0.76 to 1.05 0.160

 � Presence of non-specific mental illness 
(K6) ≥13 (vs ≤12)

0.83 0.71 to 0.97 0.022 0.89 0.74 to 1.07 0.209

*Adjusted for age and sex, educational attainment, living arrangement, decreased income, the presence of traumatic symptoms and the 
presence of non-specific mental illness except for the variable of interest.
†Age adjusted.
‡Sex adjusted.
K6, Kessler Psychological Distress Scale; PCL-S, Checklist-Stressor Specific Version; PR, prevalence ratio. 
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an inventory-based analysis of evacuees following the 
earthquake.

This study has several limitations. First, we investigated 
smoking status before and after the earthquake using a 
self-reported questionnaire administered after the disaster 
that involved a cross-sectional study design; this may have 
led to recall bias. Second, we did not assess the number of 
cigarettes smoked among current smokers; thus, we could 
not examine dose–response relationships. Third, because 
the response rate in the present study was relatively low 
(41%), the representativeness of target populations was 
uncertain. Furthermore, if non-responders tended to be 
smokers or beginner smokers, the proportion of smokers 
after the disaster could be underestimated. Because 
smoking status changes more frequently in the teenage 
years, psychosocial factors may influence smoking status, 
particularly in teenagers. Unfortunately, the questions 
associated with smoking status were limited to men and 
women 20 years of age and older in the present study. 
Therefore, we did not evaluate an association between 
psychosocial factors and smoking status among the partic-
ipants aged <20 years. Lastly, no data were present from 
non-disaster-exposed areas for comparison, except for 
national data on the prevalence of smoking.

In conclusion, the proportion of smokers slightly 
decreased among residents in the evacuation area. The 
changes in smoking status were associated with disaster-re-
lated psychosocial factors, particularly changes in living 
conditions, having experienced a tsunami, switching 
jobs and developing PTSD. A long-term follow-up study 
is warranted for examining the effects of disaster-related 
factors on smoking status among evacuees.
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