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ABSTRACT
Objectives: Experience of a major disaster can potentially impact on tobacco consumption. Our objective
was to explore the determinants of increasing tobacco consumption after the Great East Japan
Earthquake (GEJE).

Methods: We conducted a cross-sectional study using data from the Miyagi Prefectural Health Survey
2014: a total of 2632 people were randomly selected from residents aged ≥20 years in Miyagi,
Japan. Of 2443 respondents (response rate = 92.8%), 551 current smokers (411 men) were included
in the analysis. Odds ratios (OR) and 95% confidence interval (CI) for increasing tobacco consumption
were calculated using multivariable logistic regression models including variables of age, sex, disaster-
related job status change, education status, self-rated health, and age at smoking initiation.

Results: After adjustments for all variables, significantly higher ORs for increasing tobacco consumption
after the GEJE were observed in women (OR= 1.87; 95% CI= 1.10–3.15), 20–39 years old (OR= 5.18;
95% CI= 2.28–11.75), 40–59 years old (OR= 3.97; 95% CI= 1.76–8.94) and respondents who had lost
their jobs (OR= 3.42; 95% CI= 1.06–11.05) than the counterpart categories.

Conclusions: This study found 3 determinants of increasing tobacco consumption after a major disaster:
being a woman, being of working age, and experiencing disaster-related job loss.
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Tobacco causes significant risks of cancer,
cardiovascular disease, and diabetes mellitus.1

When people increase their tobacco consump-
tion, the harm to their health may increase. Some
previous studies have suggested that, compared with
those who maintained a consistent cigarettes per day
(CPD) level, higher death risks were observed in smok-
ers who increased their CPD.

The Great East Japan Earthquake (GEJE) struck
Japan inMarch 2011. It was a complex disaster, which
comprised an earthquake, tsunami, and radiation.
The GEJE killed thousands of people and destroyed
a substantial number of homes and buildings, which
in turn affected stress levels and health behavior
among the residents.2-4 Smoking behaviors, such as
smoking rate, may have changed after the disaster.
However, few studies have examined the determi-
nants of increased CPD, including personal, social,
and cultural factors when a disaster occurred.5-9

Therefore, the objective of this study was to explore
the determinants of increased tobacco consumption
after the GEJE.

METHODS
Data
A cross-sectional study with secondary analyses was
conducted using data from the Miyagi Prefectural
Health Survey 2014.10 Miyagi Prefecture is in the cen-
tral part of Tohoku, facing the Pacific Ocean. As a
result of the GEJE, Miyagi prefecture experienced
the most devastating damage in Japan; over 10,000
people died, over 1000 people were reported missing
and over 80,000 houses were completely destroyed.11

Furthermore, approximately 10,000 people lost their
jobs after the GEJE compared with the same period
in the previous year. In October and November
2014, a total of 2632 people were randomly selected
from residents aged ≥20 years in Miyagi Prefecture
and were sent self-report questionnaires. The full ques-
tionnaire is available on the prefecture website.12 Of
the 2632 residents who received the questionnaires,
2443 (92.8%) responded. The distribution of responses
to the single question: “Have you ever smoked?” among
the 2443 respondents was as follows: 565 current smok-
ers (23.1%), 528 former smokers (21.6%), 1254 never
smokers (51.3%), and 96 with missing information on
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their smoking status (3.9%). The question about increased
tobacco consumption after the GEJE was only applied to
current smokers at the time of survey, thus only data of 551
current smokers were used in the present study (Figure 1).
Ethical approval for this secondary analysis was obtained from
the Ethics Committee of Tohoku University.

Outcome Variable: Increasing Tobacco Consumption
After the GEJE
To assess any increase in tobacco consumption after GEJE par-
ticipants were asked: “Did you change the number of cigarettes
you smoked compared to before the earthquake?”. The possible
responses were “increased/about the same (unchanged)/
decreased.”Wedivided these responses into 2 values: increased/
about the same (unchanged) or decreased.

Explanatory Variables
We used key variables: age, sex, disaster-related job status
change, educational attainment, self-rated health, and age
at smoking initiation. Age was categorized as follows: 20–
39 years old, 40–59 years old, and 60–89 years old. Disaster-
related job status change was assessed using the question:
“Did the GEJE have any impact on your employment?” with
possible answers: “lost job/changed job/leave of absence/
retired/no change”. Educational attainment was categorized
as: ≤9 years (low), 10–12 years (middle), and ≥13 years (high)
of education. Self-rated health status was categorized as: very
good, good, average, not good, and poor. To understand the
changes caused by the earthquake more clearly, we included
a question about smoking history to determine age at smoking
initiation. This was categorized as≥20 years old/<19 years old.

Statistical Analysis
Descriptive statistics were used to characterize the respon-
dents. First, to determine the associations between an increase
in tobacco consumption after the GEJE and the key variables
of tobacco consumption change, cross-tabulation and a
chi-square test were performed. Second, we verified the asso-
ciations between an increase in tobacco consumption after the
GEJE and the key variable of change in tobacco consumption
using univariate and multivariable logistic regressions. We
calculated the odds ratios (ORs) and 95% confidence intervals
(95% CI) for tobacco consumption based on the key variables
of change in tobacco consumption. Missing answers for predic-
tor variables were added into the models as dummy variables.

All analyses were performed using Stata software (version 14.0;
Stata Corp LP, College Station, TX) at a significance level
of 0.05.

RESULTS
Percentages and ORs for increased tobacco consumption
according to key variables of the study participants are shown

in Table 1. Of 551 respondents (411 men and 140 women),
whose mean (standard deviation) age was 49.1 years (15.11),
91 respondents (57 men and 34 women, 16.5%) had increased
their tobacco consumption after the GEJE, with significant
differences between men and women (13.9% and 24.3%;
P= 0.004), and across age groups (20–39 years old: 24.7%;
40–59 years old 17.5%; and 60–89 years old: 6.8%; P< 0.001).

After adjustment for all variables, significantly higher multi-
variable ORs for increased tobacco consumption after the
GEJE were observed in women (OR= 1.87; 95% CI= 1.10–
3.15), 20–39 years old (OR= 5.18; 95% CI= 2.28–11.75),
40–59 years old (OR= 3.97; 95% CI= 1.76–8.94) and
respondents who had lost their jobs (OR= 3.42; 95%
CI= 1.06–11.05) compared with their counterpart categories.

DISCUSSION
We found 3 determinants of increased tobacco consumption
after the disaster: being a woman, being of working age
(20–59 years old), and experiencing disaster-related job
loss. Disasters generally increase posttraumatic stress and
depression.13 Current smokers who are exposed to a disaster

FIGURE 1
Data for 551 Smokers Were Included in the Analysis.
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are more dependent on nicotine, and smoke more cigarettes a
day compared with unexposed smokers.14 In a previous study
of Hurricane Katrina, posttraumatic stress was a major pathway
from disaster exposure to smoking relapse,15 indicating that
stress might be one of the mechanisms by which disasters lead
to increased tobacco consumption. The level of stress may
depend on the 3 determinants. First, women were more likely
to experience emotional responses such as fear, helplessness,
or horror, than men.16 Of 49 articles on disaster studies, 46
(96%) found that women experiencedmore stress after a disaster
than men.17 Similar gender differences in posttraumatic stress
disorder (PTSD) were observed in a previous study of the
GEJE,18 suggesting a possible mechanism in this study.

Second, younger people generally reported more stress than
older people, especially in a work situation. A previous study

that examined adult patients with unintentional burn injuries
who were admitted to Sina Burn Center in Tabrizof, Iran,
found that younger people were more likely to have PTSD
than older people.19 In a previous study of the GEJE, people
aged 55 years or younger showed a 27 times higher risk of men-
tal distress than those aged 72 years or older.20 Furthermore,
people aged 55 years or younger were more likely to report
strong anxiety about their future than those aged 72 years or
older: 59% versus 27%.20

Third, job loss and unemployment were major stressors for per-
sonal life.21 In a postdisaster period, employees whose employ-
ment situation changed as a result of the disaster were
substantially damaged in terms of their finances, confidence,
employment, and living situation.22 Furthermore, this damage
might impact on their psychological well-being.22

TABLE 1
Percentage and Univariate- andMultivariable-Odds Ratios for Increasing Tobacco Consumption According to Characteristics
of Study Participants

Number of respondents
(%)

Tobacco consumption increase
n (%) P-Valuea Univariate OR (95% CI) Multivariate OR (95% CI)b

Total 91 (16.5)
Sex 0.004
Men 411 (74.6) 57 (13.9) 1.00 (reference) 1.00 (reference)
Women 140 (25.4) 34 (24.3) 1.99 (1.24–3.21) 1.87 (1.10–3.15)

Age <0.001
20–39 162 (29.4) 40 (24.7) 4.47 (2.20–9.08) 5.18 (2.28–11.75)
40–59 228 (41.4) 40 (17.5) 2.90 (1.44–5.85) 3.97 (1.76–8.94)
60–89 161 (29.2) 11 (6.8) 1.00 (reference) 1.00 (reference)

Disaster-related job
status change

0.408

Lost job 16 (2.9) 5 (31.3) 2.43 (0.81–7.27) 3.42 (1.06–11.05)
Changed job 32 (5.8) 8 (25.0) 1.78 (0.76–4.17) 1.71 (0.69–4.22)
Leave of absence 35 (6.4) 4 (11.4) 0.69 (0.23–2.03) 0.62 (0.20–1.89)
Retired 11 (2.0) 2 (18.2) 1.19 (0.25–5.65) 2.29 (0.43–12.13)
No change 336 (61.0) 53 (15.8) 1.00 (reference) 1.00 (reference)

Educational attainment 0.547
Low (<9 years) 82 (14.9) 12 (14.6) 1.00 (reference) 1.00 (reference)
Middle (10–12 years) 323 (58.6) 52 (16.1) 1.12 (0.57–2.21) 0.73 (0.34–1.58)
High (≥13 years) 144 (26.1) 26 (18.1) 1.29 (0.61–2.71) 0.85 (0.37–1.98)

Self-rated health 0.263
Very good 57 (10.3) 11 (19.3) 1.00 (reference) 1.00 (reference)
Good 84 (15.2) 11 (13.1) 0.91 (0.38–2.15) 1.03 (0.42–2.54)
Average 278 (50.5) 40 (14.4) 0.70 (0.34–1.47) 0.73 (0.34–1.58)
Not good 108 (19.6) 17 (15.7) 0.78 (0.34–1.80) 0.76 (0.31–1.85)
Poor 17 (3.1) 6 (35.3) 2.28 (0.69–7.52) 2.12 (0.59–7.55)

Age at smoking
initiation

0.447

<19 104 (18.9) 20 (19.2) 1.00 (reference) 1.00 (reference)
≥20 442 (80.2) 71 (16.1) 0.80 (0.46–1.39) 0.81 (0.45–1.47)

The number of unknown cases was 121 for disaster-related job status change, 2 for education status, 7 for self-rated health, and 5 for age at smoking initiation.
aChi-square test.
bAdjusted for age, sex, disaster-related job status change, education status, self-rated health, and age at smoking initiation.
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The unbalanced distribution of stress after the disaster might
occur because women, people of working age (20–59 years
old), or those who have experienced disaster-related job loss
smoke more cigarettes per day. This, in turn is because most
smokers reported smoking to relieve stress, or smoking more
when they are experiencing stress. This notion of stress relief
from smoking was mainly derived from a stress researcher who
received extensive funding from the tobacco industry23; it
should be noted that smoking cessation will reduce stress.

A previous study indicated that the Hurricane Katrina disaster
increased tobacco consumption, but that the reason for the
increase might include pathways other than stress.14 After
the GEJE, the number of medical institutions and the avail-
ability of medicine decreased. Therefore, people who were
receiving help with smoking cessation might have been unable
to continue treatment; there were also shortages of smoking
cessation patches.24 Furthermore, some celebrities offered free
tobacco as relief supplies.25,26 These situations might have
increased smoking.

Limitations
There are several limitations to address. First, this was a cross-
sectional study, so causal interpretation of the association
between tobacco consumption after the GEJE and risk factors
was limited. Second, the study only targeted 1 of the 47
prefectures in Japan; therefore, generalizability is limited.
However, the prevalence of active smoking (23.1%) in the
study did not largely differ from that of a national survey
(21.6%).27 Third, we used data collected in 2014, 3 years after
the disaster. Some participants might have recall bias.
Additionally, the smoking variables were self-reported without
biomarker validation; however, the quality of self-reported
smoking data has been noted to be high.28

Fourth, the participants in this study were current smokers in
2014 not smokers at the time of the disaster. Because data on
the number of cigarettes smoked after the disaster was only
available among current smokers at the time of the survey,
we could not include individuals who were smokers at the time
of the disaster but had quit by the time of the survey (and were
thus included in “former smokers”). This would result in a
selection bias, but the impact of the bias may be small.
Comparison between the present survey and a previous
cross-sectional survey in the same place in 2010 (before
the disaster)29 indicated that approximately 90% of former
smokers had quit smoking before the disaster.

CONCLUSIONS
In recent years, the number of natural disasters has been
increasing worldwide.30 Disaster victims suffer harm to both
their physical and psychological health.3 Furthermore, disas-
ters like the GEJE may increase tobacco consumption, result-
ing in more severe health outcomes, such as cancer and cardiac

infarction.We found 3 determinants of increased tobacco con-
sumption after a major disaster: being a woman, being of work-
ing age (20–59 years old), and experiencing disaster-related
job loss. To avoid the harmful effects of tobacco and cope with
disaster-related stress, some kind of social support may be
necessary to manage stressors.
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