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Abstract

Background: Many studies suggest that disaster exposure is related to a subsequent increase in alcohol
consumption. Most of these studies have relied on retrospective self-reports to measure changes in alcohol use.
The aim of the present study was to examine the association between disaster exposure and drinking behaviors
more closely, analyzing data on both self-perceived changes in alcohol consumption and current drinking habits in
groups with different extents of disaster exposure.

Methods: A sample of Norwegian adults (≥ 18 years) who resided in areas affected by the 2004 Southeast Asia tsunami
(N = 899) were assessed by a postal questionnaire 6 months after the disaster. Based on detailed questions about
experiences with the tsunami, participants were grouped according to their extent of disaster exposure. The Impact of
Event Scale-Revised was applied to measure the level of post-traumatic stress. Participants were asked whether they had
increased or decreased their alcohol consumption after the disaster. Moreover, weekly alcohol consumption and
frequency of intoxication during the past month were used as indicators of current drinking behaviors.

Results: Severely exposed individuals more often reported changing their alcohol consumption compared with those
who were less exposed. Severe exposure to the tsunami was associated with both a self-perceived increase (OR 21.38,
95% CI 2.91–157.28) and decrease in alcohol consumption (OR 7.41, 95% CI 1.74–31.51). The odds ratios decreased and
were not significant when adjusting for post-traumatic stress symptoms. Weekly consumption and frequency of
intoxication during the past month did not vary with extent of disaster exposure.

Conclusions: Our findings indicate a polarization effect of severe disaster exposure on self-perceived changes in
alcohol consumption; that is, disaster exposure was associated with self-perceived increases and decreases in drinking.
However, the absence of associations between disaster exposure and indicators of current drinking behaviors suggests
that the observed polarization effect may be overestimated because of attribution and recall bias.
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Background
Numerous studies have investigated how exposure to
trauma and post-traumatic stress symptoms are asso-
ciated with the use and abuse of alcohol [1-7]. Most of
this research has focused on the extent of comorbidity
between post-traumatic stress disorder (PTSD) and diag-
nosis of alcohol abuse or dependence. Some recent stud-
ies investigated whether alcohol consumption increases
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among individuals exposed to trauma. According to a re-
cent review [8], a positive relationship between trauma
exposure and increased alcohol consumption has been
documented for accidents [9,10], terrorist events
[11-14], and natural disasters [15-17]. In some of these
studies the trauma exposure refers to the presence of
PTSD-symptoms, in others to trauma exposure more
generally. For example, studies conducted in New York
after the 9/11 terrorist attacks found that 25% of citizens
living proximal to the World Trade Center reported a
self-perceived increase in alcohol use 5–8 weeks after
the attacks [18], and that 17% still reported increased
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use after 6 months [19]. Literature suggesting that alco-
hol is a way of self-medicating PTSD makes this rela-
tionship between trauma exposure and increased
drinking plausible [3,7,20].
Whether trauma exposure and post-traumatic stress

are also related to reduced drinking has rarely been
investigated. However, drinking typically occurs in the
company of other people, and there is evidence that
some trauma-exposed individuals tend to withdraw from
social life [21,22]. Hence, one may assume that trauma
exposure might also be associated with a subsequent
tendency to drink less. Indeed, two studies documented
self-perceived reductions in alcohol consumption in cer-
tain individuals after exposure to trauma [7,23]. The
present study adds to this meager literature by investi-
gating both increased and decreased alcohol consump-
tion among survivors after a natural disaster.
Evidence suggesting that exposure to disaster increases

the risk of more extensive drinking is important with re-
spect to treatment and prevention, and several authors
have called for more research in this field [15,19]. An ex-
pedient design for investigating the issue is a prospective
study comparing pre-disaster and post-disaster alcohol
use, but a lack of pre-disaster data is a common limitation
in this research literature. Most of the research on associa-
tions between disaster exposure and subsequent alcohol
consumption has used retrospective reports of self-
perceived changes in alcohol consumption. A crucial limi-
tation of this approach is the possibility of attribution and
recall bias [24]. However, the impact of such limitations
has not yet been documented for studies of the relation-
ship between disaster exposure and alcohol consumption.
Data from a sample of Norwegians who were in South-

east Asia during the 2004 tsunami offered a unique oppor-
tunity for investigating the relationship between disaster
exposure and alcohol consumption. Geographic differences
in disaster severity resulted in a target group that was dir-
ectly exposed to the tsunami as well as a reference group
that was not, enabling us to compare alcohol consumption
in individuals with different extents of disaster exposure.
The purpose of this study was to investigate more

closely the association between the extent of disaster ex-
posure and drinking behaviors. More specifically, we
aimed to investigate the association between disaster ex-
posure and alcohol consumption using two different
approaches: retrospective reports of self-perceived changes
in alcohol consumption, and indicators of current drinking
behaviors in groups with different extents of disaster
exposure.

Methods
Sample and data collection
The study population comprised Norwegians aged
18 years or older who were repatriated from disaster-
stricken areas after the 2004 tsunami [25]. The vast ma-
jority of participants (96%) were in Southeast Asia on
vacation at the time of the disaster. This sample received
a postal questionnaire 6 months after the disaster (re-
sponse rate 36%, N = 899). However, our analyses were
confined to 883 individuals because of missing data on
exposure. The respondents were of similar age, but a
greater proportion were women compared with non-
responders [21]. Attrition was negatively associated with
exposure to the tsunami and the severity of post-
traumatic stress symptoms [26]. Employment status and
marital status of participants were similar to the age-
and sex-adjusted Norwegian population [27]. The study
was approved by the Regional Committee for Medical
Research Ethics and Norwegian Social Science Data
Services.

Measures
Disaster exposure
Participants were asked in detail about their exposure to
stressful aspects of the tsunami [28] and classified into
three groups according to exposure severity based on
these responses [21,25]: not exposed, non-danger
exposed, and danger exposed. The ‘not exposed’ group
included individuals who reported no contact with the
waves or flood, no physical injuries to themselves or a
close relative, no loss of a relative, no fear for the safety
of relatives, and no witnessing of death or suffering of
others. The ‘non-danger exposed’ group included indivi-
duals with some disaster-related exposure but no life-
threatening experiences. The ‘danger exposed’ group
included individuals who had life-threatening experi-
ences, such as having been caught, touched, or chased
by the waves or flood.

Alcohol consumption
Self-perceived changes in alcohol consumption were
assessed by asking the participants whether they chan-
ged their alcohol consumption after the tsunami, using a
response scale ranging from 1 (‘drink much more’) to 5
(‘drink much less’). As a result of low frequencies in the
first and last categories, the item was trichotomized into
‘increased drinking’, ‘unchanged’, and ‘decreased drink-
ing’. Dichotomized versions of this variable (increased
drinking vs. not increased, and decreased drinking vs.
not decreased) were also used. The participants were
also asked how many alcoholic drinks they consumed in
a typical week (a ‘drink’ was specified as a glass of wine,
a beer, or a mixed drink, i.e. similar to a standard unit of
alcohol). Response categories were Do not drink alcohol,
1 drink, 2–5 drinks, 6–10 drinks, 11–20 drinks, and > 20
drinks. Last, heavy episodic drinking was assessed by
asking the participants how many times during the last
month they had consumed so much alcohol that they



Table 1 Demographic variables in the reference and
exposure groups

Total
sample

Not exposed,
reference

Non-danger
exposed

Danger
exposed

(N = 883) (n = 149,
16.9%)

(n = 444,
50.3%)

(n = 290,
32.8%)

Age, years

Mean (SD) 43.6 (12.9) 46.91 (12.6) 42.71 (12.6) 43.51 (13.4)

Range 18–82 21–82 18–79 18–78

Sex, n (%)

Female 465 (52.7) 65 (43.6)2 246 (55.4)2 154 (53.1)2

Male 418 (47.3) 84 (56.4)2 198 (44.6)2 136 (46.9)2

Education, n (%)

≤ 12 years 328 (40.4) 49 (37.4) 172 (41.7) 107 (39.8)

> 12 years 484 (59.6) 82 (62.6) 240 (58.3) 162 (60.2)

Employed, n (%)

Yes 652 (73.8) 114 (76.5) 323 (72.7) 215 (74.1)

No 231 (26.2) 35 (23.5) 121 (27.3) 75 (25.9)

Married or
cohabiting, n (%)

Yes 583 (70.0) 94 (70.7) 295 (69.6) 194 (70.3)

No 250 (30.0) 39 (29.3) 129 (30.4) 82 (29.7)

Tests and values are only reported when a significant difference was found.
1ANOVA: F(df = 2, n = 872) = 5.78, p = 0.003, η2 = 0.01.
2Chi-square test: χ2 = 6.25, p = 0.044.

Table 2 Associations between disaster exposure and self-
perceived changes in alcohol consumption

Total
sample

Not exposed,
reference

Non-danger
exposed

Danger
exposed

(N = 830) (n = 123) (n = 432) (n = 275)

Increased drinking 78 (9.4) 1 (0.8) 36 (8.3) 41 (14.9)

Unchanged 695 (83.7) 120 (97.6) 371 (85.9) 204 (74.2)

Decreased drinking 57 (6.9) 2 (1.6) 25 (5.8) 30 (10.9)

χ2 = 37.29, p < 0.001

Results are given as N (% within group).
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felt clearly intoxicated. Response categories were None,
Once, 2–3 times, 4–10 times, and > 10 times.

Post-traumatic stress symptoms
The Impact of Event Scale-Revised (IES-R) [29] was ap-
plied to measure the intensity of post-traumatic stress
symptoms during the previous week with regard to the
participants’ experience with the tsunami. The IES-R
comprises 22 items measuring symptoms of intrusion,
avoidance, and arousal. The response scale ranges from
0 (not at all) to 4 (extremely). Previous research has
demonstrated high scale-construct validity and test-
retest reliability of this inventory [30,31], and a high in-
ternal consistency was revealed in the present study
(Cronbach alpha = 0.96). The mean IES-R score was cal-
culated as a measure of the severity of post-traumatic
stress symptoms and assigned a missing value for indivi-
duals with seven or more unanswered items. Otherwise,
the scale score was computed as the mean of the valid
items.

Statistical analysis
We performed exact chi-square tests using Monte Carlo
simulation with 100,000 sampled tables when necessary,
or one-way ANOVAs, with subsidiary Holm-corrected
post-hoc tests to compare the three allocated groups
with regard to demographic variables, post-traumatic
stress, and alcohol consumption. Initially, sex-specific
subgroup analyses of the associations between disaster
exposure and alcohol use were performed. Because sex-
specific cell frequencies were rather small, and the asso-
ciation between disaster exposure and alcohol use was
similar for men and women, we chose to report total
sample results only. We applied logistic regression
models to analyze associations between exposure and
self-perceived changes in alcohol consumption, using
increased drinking (versus not increased) and decreased
drinking (versus not decreased) as dependent variables.
In bivariate analyses, demographic variables, the extent
of disaster exposure, and mean IES-R score were intro-
duced as independent variables. Based on the number of
individuals in the smallest group, we decided to include
independent variables, resulting in a total of 5 degrees of
freedom in the multivariate models [32]. In addition to
disaster exposure, we added age and sex, and then the
mean IES-R score, as independent variables in hierarch-
ical regression analyses. Significance was set as p < 0.05.
Statistical analyses were performed using the software
package SPSS version 19.0.

Results
Allocated reference and exposure groups
Table 1 provides the distribution of age, sex, education
level, employment status, and marital status in the
allocated reference and exposure groups. The groups dif-
fered significantly with respect to sex and age, but there
were no significant variations in education level, employ-
ment status, or marital status. The average IES-R score
varied with the level of exposure, from 0.39 (SD = 0.47)
in the not exposed reference group to 1.07 (SD = 0.80) in
the non-danger exposed group and 1.47 (SD = 0.80) in
the danger exposed group (all pairwise p-values < 0.001).

Self-perceived changes in alcohol consumption
Self-perceived changes in alcohol consumption after the
disaster differed between the three groups (Table 2). The
danger exposed group more often reported increased
drinking compared with the non-danger exposed group
(χ2 = 7.48, p = 0.019), and the non-danger exposed group
more often reported increased drinking compared with
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the reference group (χ2 = 8.70, p = 0.010). Furthermore,
the danger exposed group more often reported
decreased drinking compared with the non-danger
exposed group (χ2 = 6.15, p = 0.026) and the reference
group (χ2 = 9.91, p = 0.005).
A self-perceived increase in alcohol consumption was

bivariately associated with male sex, not being married
or cohabiting, the extent of disaster exposure, and the
severity of post-traumatic stress symptoms (Table 3). A
self-perceived decrease in alcohol consumption was
bivariately associated with younger age, being in the
danger exposed group, and the severity of post-
traumatic stress symptoms.
The association between disaster exposure and self-

reported changes in drinking habits remained significant
when adjusting for age and sex (Table 4). When adjust-
ing for post-traumatic stress symptoms, the odds ratios
decreased and were no longer significant.

Current drinking behaviors
Based on the above findings, one would expect the pro-
portion of abstainers or very light drinkers, as well as
Table 3 Bivariate associations between self-perceived change
disaster exposure, and post-traumatic stress symptoms

Increased d

(N = 83

Total (N) N (%) or mean

Agea,b 830 43.4 vs. 43.4

Sex

Female 440 31 (7.0)

Male 390 47 (12.1)

Education

≤ 12 years 305 34 (11.1)

> 12 years 470 40 (8.5)

Married or cohabitinga

Yes 557 44 (7.9)

No 239 33 (13.8)

Employeda

Yes 627 61 (9.7)

No 203 17 (8.4)

Disaster exposure

Not exposed 123 1 (0.8)

Non-danger exposed 432 36 (8.3)

Danger exposed 275 41 (14.9)

IES-Rc (mean score) 815 1.80 vs. 1.02

* p-value < 0.05.
** p-value < 0.01.
*** p-value < 0.001.
a At the time of the disaster.
b OR per 10 years.
c Impact of Event Scale-Revised.
the proportion of heavy drinkers, to be elevated in the
severely exposed group. However, analyses of the two
measures on current drinking behaviors indicated that
this was not the case. Neither weekly consumption of al-
cohol (Table 5) nor frequency of intoxication during the
past month (Table 6) varied significantly between the
reference and exposure groups, either in the total sample
or in men and women separately. We performed post-
hoc analyses of high consumers (consumption of > 10
units of alcohol weekly) in the allocated groups. The
proportion of high consumers did not differ significantly
between the three exposure groups (χ2 = 3.03, p = 0.219).

Discussion
In this study, we found an association between exposure
to stressful aspects of a natural disaster and self-
perceived changes in alcohol consumption. Individuals
who were most severely exposed to the 2004 Southeast
Asia tsunami were more likely to report changes in alco-
hol consumption compared with individuals who were
not exposed, suggesting a polarization effect of disaster
exposure. However, these findings were not supported
s in alcohol consumption and demographic variables,

rinking Decreased drinking

0) (N = 830)

OR (95% CI) N (%) or mean OR (95% CI)

1.00 (0.83–1.20) 38.7 vs. 43.8 0.72** (0.58–0.90)

- 33 (7.5) -

1.81* (1.12–2.91) 24 (6.2) 0.81 (0.47–1.39)

- 19 (6.2) -

0.74 (0.46–1.20) 34 (7.2) 1.17 (0.66–2.10)

- 36 (6.5) -

1.87* (1.16–3.02) 20 (8.4) 1.32 (0.75–2.34)

- 37 (5.9) -

0.85 (0.48–1.49) 20 (9.9) 1.74 (0.99–3.08)

- 2 (1.6) -

11.09* (1.51–81.73) 25 (5.8) 3.72 (0.87–15.91)

21.38** (2.91–157.28) 30 (10.9) 7.41** (1.74–31.51)

2.88*** (2.17–3.82) 1.52 vs. 1.06 1.84*** (1.36–2.49)



Table 4 Multivariate associations between self-perceived
changes in alcohol consumption and disaster exposure

Increased drinking Decreased drinking

(N = 830) (N = 830)

OR (95% CI) OR (95% CI)

Step 1: Unadjusted

Not exposed (reference) - -

Non-danger exposed 11.09* (1.51–81.73) 3.72 (0.87–15.91)

Danger exposed 21.38** (2.91–157.28) 7.41** (1.74–31.51)

Step 2: Adjusted for agea and sex

Not exposed (reference) - -

Non-danger exposed 11.94* (1.62–88.26) 3.30 (0.77–14.20)

Danger exposed 22.92** (3.11–169.07) 6.69* (1.57–28.59)

Step 3: Adjusted for age, sex, and IES-Rb mean score

Not exposed (reference) - -

Non-danger exposed 5.00 (0.66–37.96) 2.18 (0.49–9.67)

Danger exposed 7.03 (0.92–53.81) 3.69 (0.82–16.63)

* p-value < 0.05.
** p-value < 0.01.
a At the time of the disaster.
b Impact of Event Scale-Revised.

Table 6 Associations between disaster exposure and
frequency of intoxication in the past month

Total
sample

Not exposed,
reference

Non-danger
exposed

Danger
exposed

(N = 837) (n = 123) (n = 434) (n = 280)

None 359 (42.9) 57 (46.3) 183 (42.2) 119 (42.5)

Once 212 (25.3) 31 (25.2) 110 (25.3) 71 (25.4)

2–3 times 190 (22.7) 27 (22.0) 98 (22.6) 65 (23.2)

4–10 times 60 (7.2) 7 (5.7) 36 (8.3) 17 (6.1)

> 10 times 16 (1.9) 1 (0.8) 7 (1.6) 8 (2.9)

χ2 = 4.37, p = 0.825

Results are given as N (% within group).
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by analyses of data on current drinking behaviors. More
specifically, disaster exposure was not associated with ei-
ther the weekly level of alcohol consumption or with the
frequency of intoxication during the past month.
The positive association between disaster exposure and

a self-perceived increase in alcohol consumption is in
agreement with previous research [7,9,12,13,15,18,23]. The
relationship between disaster exposure and self-perceived
reduction in alcohol consumption has been investigated
far less often, but two studies reported reduced drinking
in some individuals after disasters [7,23].
The polarization effect of disaster exposure has plausible

explanations. Patients with PTSD and alcohol use disor-
ders often report using alcohol to cope with post-
traumatic stress [3,7,20], suggesting that alcohol may serve
a self-medicating function. On the other hand, reduced
Table 5 Associations between disaster exposure and
weekly alcohol consumption (number of units consumed)

Total
sample

Not exposed,
reference

Non-danger
exposed

Danger
exposed

(N = 840) (n = 122) (n = 434) (n = 284)

None 76 (9.0) 8 (6.6) 35 (8.1) 33 (11.6)

1 unit 211 (25.1) 41 (33.6) 107 (24.7) 63 (22.2)

2–5 units 320 (38.1) 46 (37.7) 168 (38.7) 106 (37.3)

6–10 units 171 (20.4) 18 (14.8) 86 (19.8) 67 (23.6)

11–20 units 43 (5.1) 7 (5.7) 25 (5.8) 11 (3.9)

> 20 units 19 (2.3) 2 (1.6) 13 (3.0) 4 (1.4)

χ2 = 14.84, p = 0.134

Results are given as N (% within group).
drinking might reflect an effort to preserve emotional sta-
bility [7,23]. In addition, alcohol consumption is often part
of one’s social life [33,34], which may be affected by social
withdrawal in the aftermath of a disaster [21,22].
The odds ratios for the associations between disaster

exposure and self-perceived changes in alcohol con-
sumption decreased and were no longer significant when
we adjusted for the level of post-traumatic stress. Thus,
post-traumatic stress may be more important for self-
perceived changes in alcohol consumption than the dis-
aster exposure itself [15].
Our finding that current drinking behaviors did not dif-

fer significantly between the reference and exposure
groups is important when interpreting the association be-
tween disaster exposure and self-perceived changes in al-
cohol consumption. The possibility of attribution and
recall bias should be seriously considered. Remembering
may depend on the perceived significance of potentially
traumatic life events in terms of a person’s identity and
whether such events are assigned a central role in one’s life
history [35]. Thus, individuals exposed to a disaster, espe-
cially those who struggle with post-traumatic stress, may
be more likely to attribute lifestyle and behavioral habits
to the disaster event.
Questioning the conclusions drawn from reports of self-

perceived changes in alcohol consumption is also supported
by findings from studies that investigated the relationship
between disaster exposure and changes in alcohol con-
sumption using alternative methodology. In a prospective
study of individuals living in areas affected by hurricanes
Katrina and Rita, alcohol consumption did not increase
after the disaster, except among individuals who had a high
level of previous lifetime trauma [17]. In a cross-sectional
study of disaster relief workers after the 9/11 terrorist
attacks, the amount of alcohol consumed was not related
to post-traumatic stress [23]. In addition, our finding that
the prevalence of high consumers did not differ between
reference and exposure groups corresponds with the notion
that mass trauma events do not increase the prevalence of
alcohol use disorders per se [36].
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Methodological considerations
Data on self-perceived changes in alcohol consumption
in the aftermath of a disaster may be affected by cogni-
tive biases, and hence produce unreliable findings.
Therefore, the additional assessment of both weekly
alcohol consumption and frequency of intoxication dur-
ing the past month strengthens this study. It is true that
the former measure may be called into question because
no timeframe was specified, but the item appeared in
the context of other questions referring to incidents and
events during the previous month.
All Norwegian adults who were in Southeast Asia dur-

ing the tsunami were asked to participate in the study,
reducing sample-selection bias. However, the response
rate was moderate, and attrition was inversely related to
disaster exposure and post-traumatic stress symptoms
[26]. Whether there was also an association between
non-participation and alcohol use is unknown. It is true
that some studies indicate that there is a positive correl-
ation [37-39], but the research on non-response bias in
relation to drinking is meager, and the findings have
been mixed [40]. However, the self-selection bias in this
study may have been less likely to have influenced the
associations we were studying. Systematic response rate
biases are more likely to affect frequency estimates of
disaster exposure or alcohol consumption than estimates
of differences in alcohol consumption between reference
and exposure groups [41].
The generalizability of our findings may be questioned

for various reasons. The study was based on a sample
from a high-income European country with an estab-
lished welfare system. In addition, the respondents had
been exposed to a single, acute disaster and were repa-
triated shortly after the trauma. Therefore, one may as-
sume that most of them were, to a large extent, shielded
from secondary disaster stressors such as economic loss,
relocation, and disruption to normal life. Moreover, indi-
viduals’ post-traumatic reactions might vary with the na-
ture of the traumatic event, implying that the results
may not apply to disasters or traumatic events of a dif-
ferent kind. Finally, it should be noted that the predom-
inant drinking pattern in Norway is characterized by
infrequent drinking and a high intake of alcohol when
drinking occurs [34]. Thus, the findings cannot be read-
ily generalized to populations with a different consump-
tion pattern.

Conclusions
Our findings indicate a polarization effect of disaster ex-
posure on self-perceived changes in alcohol consump-
tion. Severely exposed individuals more often reported
either increased or decreased drinking. Both associations
may be mediated by post-traumatic stress. However,
these associations were not reproduced when analyzing
other measures of drinking behavior, i.e., we found no sig-
nificant association between disaster exposure and current
alcohol use. This contradiction suggests that the possibility
of attribution and recall bias should be seriously consid-
ered when interpreting self-reported changes in alcohol
consumption after a disaster. Thus, the relationship be-
tween disaster exposure and change in alcohol consump-
tion, which has been documented in numerous studies,
might be overestimated.
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