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There is inadequate information on the long-term mental health outcomes among disaster victims in low and middle
income countries. It is especially so for the vast majority of victims who are indirectly exposed to disasters. To address
this gap in knowledge we examined the prevalence of psychiatric morbidity, particularly anxiety, depression and post-
traumatic stress disorder (PTSD) in the 2004 Asian tsunami victims in India, 4.5 y after the disaster. It was also intended
to compare the mental health outcomes of the victims with direct exposure to tsunami waters and those who were
indirectly exposed to tsunami disaster (people living near the sea who escaped tsunami waters but witnessed the
disaster and suffered various losses). In a cross-sectional epidemiological study, 666 randomly selected victims in
South India were assessed for psychiatric morbidity through the Self-Reporting questionnaire (SRQ), Zung Self-Rating
Depression Scale, Zung Self-Rating Anxiety Scale, Self-Rating Scale for PTSD (SRS-PTSD) and suicidality screening. The
disaster experience, quality of life and socio-demographic profile were also assessed. Psychiatric morbidity based on SRQ
was 77.6% and estimated prevalence of anxiety symptoms (23.1%), depression (33.6%), PTSD (70.9%) and comorbidity
(44.7%) suggested nature and extent of the psychiatric morbidity in the tsunami victims. The direct exposure group had a
significantly greater proportion of psychiatric morbidity based on SRQ, anxiety symptoms and suicide attempts. Factors
which predicted psychiatric morbidity were: lack of formal education, perception of disaster as highly stressful, damage
to home and loss of livelihood and livestock. In conclusion, a large proportion of Asian tsunami victims were observed to
have continuing mental health problems 4.5 y after the disaster, which highlighted the need for psychiatric services for

the affected communities.

Introduction

The Asian earthquake and subsequent tsunami of December
2004 was one of the largest natural disasters in recent history,
which resulted in the deaths of over 250,000 people and massive
destruction in eight countries. One area particularly affected by
this disaster was southern India.! Catastrophic disasters like this
are likely to cause considerable mental health consequences in
the affected populations. In the majority of disaster victims, it
is thought that the traumatic reactions resolve without any long-
term consequences. In contrast, depending upon the nature and
severity of trauma, recovery may be impaired for a significant
proportion of individuals leading to chronicity of psychological
disturbances.? Indeed, many long-term studies following disas-
ters suggest lasting impact on mental health of the victims. These
effects can be delayed in onset and can persist over several years.?
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Psychiatric studies following 2004 tsunami. There are a few
studies on mental health outcomes of 2004 tsunami victims. The
prevalence rates for psychiatric disorders (27.2%) and psycholog-
ical symptoms (79.7%) in an adult population around 6 to 9 mo
following the tsunami in coastal Tamil Nadu have been consid-
erable. The most common psychiatric disorder was depression,
followed by alcohol use disorders in males and anxiety disorders
in females. The rate of post-traumatic stress disorder (PTSD),
12.5 per 1000, was found to be lower than expected.” In a study
of tsunami affected males in Kanyakumari, 43% had clinically
significant psychological distress, and 31% had very high lev-
els of psychological distress.’ Initial assessment in the Andaman
and Nicobar Islands during the early phase of the 2004 tsunami
disaster revealed that 5-8% of the population was suffering from
significant mental health problems. It was felt that the psychiat-
ric morbidity would be around 25-30% in the disillusionment
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phase.® Among middle-aged Swiss tourists returning from the
affected area 16.8% fulfilled criteria for PTSD, 17.8% for anxi-
ety and 8% for depressive disorders. About two and a half years
after the tsunami, 12.3% of untreated respondents fulfilled the
criteria for PTSD and 38% of respondents who had received
psychiatric treatment were still having syndromal PTSD.” In
Khao Lak, 2.5 y after the tsunami, the most prevalent disorders
in adults were specific phobia (30.2%), agoraphobia (17.5%),
social anxiety disorder (11.1%), PTSD (11.1%), major depres-
sive disorder (11.1%) and dysthymic disorder (11.1%); the post-
tsunami 2.5 y incidence of PTSD was 36.5%.% It is evident from
the observations that while a considerable proportion of tsunami
victims suffered from the psychiatric disorders, the figures var-
ied widely between studies. Various factors like trauma severity,
individual circumstances, resilience and other associated stress
might have contributed to these variations in the findings along
with the methodologies. While many victims had direct expo-
sure to tsunami waters, a vast majority did not, but nonetheless
suffered the consequences; and there was no information regard-
ing the morbidities of these indirectly affected people.

Long-term prevalence studies. Many studies report gradual
decline in the prevalence of disaster related psychiatric morbidi-
ties; and follow-up studies over 20 y or more indicate that the
psychological effects on victims are minimal relative to controls
by this stage.” However, in a proportion of cases the morbidities
continue long-term without change.”'® It may be highlighted that
during the initial four years after the World Trade Center disaster
elevated PTSD risk remained largely unabated (rather increased)
in the exposed firefighters."

A study after the North Sea oil rig disaster suggested that
increased risk of psychopathology persisted 27 y after disaster.
The prevalence of PTSD among the survivors was 6.1%, and
the risk of having a psychiatric disorder was more than 3 times
higher than that in the comparison group.'? After 25 y, half of the
survivors of a fire disaster reported that the fire had a determin-
ing effect on their lives; and 21.3% respondents indicated that
the fire still had an impact on their daily lives.” Chronic post-
traumatic stress persisted in a minority of survivors 14 y after a
ferry disaster; 27% reported significant symptoms and traumatic
bereavement appeared to hinder recovery."

Three years after the August 1999 earthquake in Turkey, esti-
mated rates of PTSD and comorbid depression were 40% and
18%;' the figures after 20 mo were 39% and 18%;" and after
14 mo 63% and 42% respectively.’® The prevalence range for
psychiatric disorders three years after the Chi-Chi earthquake in
Taiwan was 0.2-7.2%, with rates for major depression and PTSD
of 6.4% and 4.4%, respectively.” About 2 y after the Taiwan
earthquake the estimated rates of PTSD caseness and psychiat-
ric morbidity were 20.9% and 39.8% respectively.'® Physiological
changes to trauma also persist long-term. Oklahoma City bomb-
ing survivors had significantly greater autonomic reactivity to
trauma reminders on all measures than comparison subjects 6.5
to 7 y after the terrorist attack.” Literature on long-term conse-
quences suggests continuing psychiatric morbidity in the disaster
victims. Considering this, it is important to study the long-term
mental health outcomes especially in developing economies with
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resource-scarcity, where there is dearth of information in this
regard; and where the mental health resources to identify and
support the victims are either unequally distributed or almost
non-existent.

Comparative studies. A comparative study 6.5 y after the
Chernobyl accident showed significantly higher scores on the
self-report questionnaires and higher medical service utilization
in the exposed region compared with unaffected region. It sug-
gested that the Chernobyl disaster had a significant long-term
impact on psychological well-being, health-related quality of life,
and illness behavior in the exposed population.?” Another study,
6.5 y following the Chernobyl disaster reported that scores on the
self-report scales were consistently higher in the exposed region;
however, a higher risk of psychiatric disorders was observed only
among women with children under 18 y of age.”!

Fourteen months after the earthquake in Turkey, rates of PTSD
and depression comorbid with PTSD were 23% and 16% respec-
tively at the epicenter and 14% and 8% in Istanbul about 100 km
from the epicenter.”? Another comparative study following Jupiter
disaster found that 51.7% of survivors compared with 3.4% of
the control had PTSD.? A postal questionnaire study of survi-
vors of a rail accident and a commuter control group found that
the accident group scored significantly higher on the Impact of
Events scale than the control group. The exposed rescue workers
compared with the non-exposed colleagues reported more health
complaints in the long-term.” The relationship between degree
of exposure and psychiatric morbidity has also been studied.
Although the literature suggests higher morbidities in the exposed
areas, studies comparing morbidities in exposed and non-exposed
population are scant. There is hardly any study comparing mor-
bidities in victims who are directly exposed to a disaster with
those in people who are indirectly exposed to various effects of
the disasters. As a great number of people get indirectly exposed
to disasters, it makes this a pertinent area to explore.

Need for studies. There are considerable differences in post-
disaster psychiatric morbidities and research scenarios between
developing and developed countries. Natural disasters are
not only more common in developing countries but also have
greater devastating impact. Literature suggests that up to 90%
of natural disasters and 95% of disaster-related deaths occur in
developing countries.””*® There are various reasons for the high
mortality, which could be poor warning systems, inadequate
emergency response during disaster, poor preparedness and miti-
gation measures for the disasters. Besides, disasters in developing
countries usually affect a comparatively large number of people.
Poor connectivity to affected areas and inadequate resources for
acute relief appear as important determinants of morbidity. Pre-
disaster factors like lower economic status, poor housing quality
and poor communication systems add to the misery. Cultural
differences regarding perception of stress, resilience and coping
are well known.?” These factors also affect the prevalence of psy-
chiatric morbidity following disasters. Considering the above-
mentioned factors, it is expected that there would be differences
in post-disaster mental health outcomes in different cultures.?

The World Health Organisation (WHO) prioritizes the need

for studies from developing countries that are most affected by
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Table 1. Sample characteristics

Variable Categories Direct exposure group (n = 353) Indirect exposure group (n =313) Total (n = 666)
% % %

Gender Male 47.0 41.9 44.6
Female 53.0 58.1 55.4
Age 18-39 46.0 46.7 46.3
40-64 429 43.4 43.1
65+ 1.1 9.9 10.6
Education No formal education 36.3 334 35.0
School 58.5 60.1 59.3
College 5.2 6.4 5.8
Occupation Unemployed 18.1 14.7 16.5
Fishing 73.4 75.1 74.2
Other 8.5 10.2 9.3
Marital status Single 16.6 1.7 14.4
Married 69.4 779 73.2
Widowed/Separated 14.0 10.3 124
Economic Status Low 37.8 31.2 34.8
Lower middle 574 62.8 59.9
Upper middle/High 4.8 6.0 5.4

natural and man-made disasters. This research would highlight
cross-cultural variations in frequency, symptomatology, temporal
patterns, outcome of psychological disorders and clarify moderat-
ing effects of culture on these disorders.?! While there are few stud-
ies on psychiatric morbidities following disasters in the short term,
studies on long-term mental health outcomes among the victims
are even less. In fact, there is also inadequate information on long-
term psychiatric morbidity in disaster victims who live in low- and
middle-income countries. These kinds of studies will reflect the
continuing mental health needs of disaster victims which are often
not acknowledged in the resource-crunch societies of developing
economies. These will help in identifying the extent of problem
and would help in the process of providing appropriate support.
Considering the huge population that was affected by the
2004 tsunami, there are hardly any studies from India about
the chronic effects on mental health, especially comparing the
impact of direct and indirect exposure. For the above reasons, it
was intended to study the long-term mental health outcomes in
the 2004 tsunami-affected population in India and to evaluate
the sociodemographic factors and disaster experiences associated
with it. Besides the general morbidity, it was specifically intended
to assess the prevalence of disorders like anxiety, depression
and PTSD which are commonly reported following disasters.
Another objective was to compare the morbidities in villages that
were directly affected by tsunami waters and those which were
around the sea but escaped the direct devastation by the waters.

Methods
Areas. It was a cross-sectional epidemiological study in the

tsunami-affected communities of Singarathope village, in the
Cuddalore district of Tamil Nadu, a southern state of India. It is
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situated around 200 m from the sea and is surrounded by brack-
ish water which runs like a river. The village is connected to the
nearby town by a bridge. It has a population of around 2200.
Singarathope was affected by the tsunami directly; sea water
came in the village and damaged it massively. Subjects from this
village were categorized as direct exposure group (DEG).

Two other villages - Periyakuppam and Nanjanenjupettai (19
km from Singarathope) situated around 250 m from the sea were
also studied. These villages were on higher grounds, with sand
dunes between them and the sea and water did not reach the
houses. They have a population of around 2400. Although these
villages did not get affected directly by the tsunami water; the vil-
lagers not only observed the devastations around them from close
quarters; they also suffered some of the stressful consequences of
tsunami e.g., impact on occupation and damage to livelihoods.
They also shared similar vulnerability. Subjects from this village
were categorized as indirect exposure group (IEG).

Sample. The sample was randomly selected in the identified
villages using the following method. From the available list of
villagers, the serial numbers of the individuals aged 18 y or above
were used to generate random numbers through a computer. The
people bearing the randomly generated serial number were cho-
sen as a sample and were approached. People who were not avail-
able on the days of study were excluded. All those approached
agreed to participate in the study and there were no refusals. The
gender ratio and literacy of the sample were comparable to those
of the district based on census information.*

Measures. The Self Reporting Questionnaire (SRQ) was used
to screen the probable caseness in the victims.?® This 20-item
questionnaire was originally developed by an international team
of investigators on behalf of the WHO; which has acceptable
range of sensitivity (81-90%) and specificity (58-95.2%) in
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Table 2. Disaster related traumatic experiences
Variable Direct exposure group (n = 353)
%

Perceived severity

« Extremely stressful 35.0

« Very stressful 335

+ Somewhat stressful 21.5

» Not at all stressful 10.0

Physical injury in disaster 40.2

Life threatening injury 27.0

Injury to family members 337

Death of family members 16.5
Livelihood

« Complete loss 25.2

« Partial damage 39.0

« No impact 35.8

Loss of livestock 49.6

NS, non significant.

various studies at a cut off score of 7/8.°* SRQ has been used
by a number of investigators in developing countries, including
India.?** In this index study, a cut off score of 8 and above was
used to identify persons with probable psychiatric morbidity.

The Zung Self-rating Depression Scale (SDS) is a self-
reported 20-item measure of the symptoms of depression. Items
responses are ranked from 1 to 4 (a little = 1, some = 2, a good
part of the time = 3, or most of the time = 4). A subject with
SDS score below 50 is considered normal, a score of 50-59 is
considered mild depression; score 60—69 is considered moderate
to severe; while a score of 70 or above is considered to be severe
depression.*® The SDS has high concurrent validity,’® and the
reliability of the SDS has been reported as between 0.73 (split
half) and 0.90 (coefficient a).>*” The reported figures of cor-
relations between the Zung SDS and Hamilton Rating Scale for
depression is high (0.80);%* and the reliability of SDS in com-
munity sample has been found to be satisfactory (Cronbach’s
a at 0.79).%

The Zung Self-rating Anxiety Scale (SAS) is a 20-item, self-
report questionnaire that measures the presence and magnitude
of anxiety-based symptoms.” Each item is scored on a 4-point
scale in relation to whether the person has experienced each spe-
cific symptom: (1) none or a little of the time, (2) some of the
time, (3) a good part of the time or (4) most or all of the time.
The scores range from 20-80 with scores of 20-44 suggesting
normal range, 4559 suggesting mild to moderate anxiety; 6074
marked to severe anxiety and 75-80 suggesting extreme anxiety
levels. The SAS correlates 0.75 with the Hamilton Anxiety Scale;
has a split half reliability of 0.71; and has been shown to signifi-
cantly discriminate between a normal adult sample and patients
with anxiety disorders.*

The Self Rating Scale for PTSD (SRS-PTSD) is a 17-item scale
with sufficient sensitivity (86%) and specificity (80%).% It has
been found to be useful for sites with limited clinical resources.

38 Disaster Health

Indirect exposure group (n =313) Total (n = 666) p
% %
31.7 334 NS
27.1 30.5
29.7 253
1.4 10.7
134 27.6 < 0.001
7.7 17.9 < 0.001
12.5 23.8 < 0.001
2.2 9.8 < 0.001
16.0 211 < 0.001
60.6 487
23.4 30.3
23.5 374 < 0.001

The items of SRS-PTSD correspond closely to Diagnostic and
Statistical Manual of Mental Disorder (DSM-III R) criteria for
PTSD.%

Suicidality screening is a questionnaire consisting of 5 items
on worthiness of living, death wishes, suicidal ideas, contempla-
tion and attempt.*’ This screening instrument is useful in eval-
uating the suicidal cognitions and behavior in the community.
Suicidal cognitions were studied within a month of the interview.
Information regarding suicide attempts was ascertained since the
disaster. The quality of life (QOL) in the previous 4 weeks of
assessment was checked using a direct global rating as perceived
by the participant in a scale from 0 to 10 where 0 is poor to 10 is
excellent.

DPerceived stressfulness of disaster experience was assessed
through a semi-structured questionnaire which included items of
injury to self, family members, death in family, damage to home,
loss of occupation/livelihood, livestock and overall perception of
stress. The socio-demographic profiles of the participants were
also collected.

The scales were translated into the local language Tamil by
bi-lingual experts following a translation and back-translation
method. The discrepancies were discussed and sorted through
consensus. These were additionally face-validated by bi-lingual
psychiatrists. Questionnaires for the demographic details and
disaster related experience were developed in the local language.

Data collection. Data collection was done in July 2009.
Research assistants were recruited from the college students who
were speaking the local language. Considering the cultural sen-
sitivity there were both male and female research assistants to
facilitate data collection from both genders. They were trained
in the study process and materials, on how to approach and dis-
cuss the study with the participants and in supporting them in
the process of going through the questionnaires and explain-
ing the questions when needed by the participants. Some of the
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Table 3. Comparison of psychiatric morbidity

Variables Direct exposure group (n = 353)
%
SRQ Positive 84.4
Anxiety (SAS) 30.6
Severity
+ Mild to moderate 29.5
- Marked to severe 1.1
Depression (SDS) 34.3
Severity
- Mild 30.6
» Moderate to severe 3.7
PTSD 72.0
Comorbidity
« All three diagnoses 9.6
- Two diagnoses 31.7
+ Only one diagnosis 44.5
» No diagnoses 14.2
Suicidality screening
« Idea of life unworthy of living 31.8
« Death wishes 63.5
« Suicidal ideas 277
« Contemplated suicide 21.0
Suicide attempt 8.5

*approached significance.

participants, especially those who are elderly or had no formal
education, needed help in writing their responses.

Research assistants remained available throughout the data
collection process; they provided the study questionnaires to the
participants and collected them following completion. A psy-
chiatrist was also available in the field along with the research
assistants to further help the participants and research assis-
tants. The study protocol was approved by the ethics commit-
tee of Quality of Life Research and Development Foundation.
Written informed consent was taken from the participants.
Assurance was given regarding the confidentiality of the infor-
mation collected.

Statistical analysis. The statistical tests were done by SPSS
package. The categorical data were analyzed by using chi-square
tests and the continuous variables were compared by two-tailed
t-tests. Binary logistic regression analysis was used to determine
the influence of the independent variables toward the morbid-
ity status. Cronbach’s o was used to test internal consistency of
the questionnaires in this study, which was 0.82 for the SRQ,
0.85 for SRS-PTSD, 0.72 for SAS, 0.63 for SDS and 0.73 for the
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Indirect exposure group (n =313) Total (n = 666) P

% %
70.0 77.6 <0.01
14.7 23.1 < 0.001
121 21.3

2.6 1.8
329 33.6 NS
31.6 311

1.3 2.6
69.6 70.9 NS
4.2 71 <0.05
28.4 30.2
479 46.1

19.5 16.7
26.0 29.1 NS
48.4 56.4 < 0.001
21.1 24.6 *0.05
13.2 17.3 <0.01
4.2 6.5 <0.05

Suicidality screening questionnaire. Statistical significance was

defined at the standard 0.05 level.

Results

The sample included 353 persons from Singarathope village,
which was directly exposed, and 313 persons from Periyakuppam
and Nanjanenjupettai villages, which were indirectly exposed to
the tsunami. The demographic details of the sample are given in
Table 1. Age range was 18 to 97 y. There was no significant dif-
ference between the two groups regarding the mean age (DEG:
429 + 13.9 vs. IEG: 42.6 £ 14.9 y) and other socio-demographic
variables studied, which suggested that they were comparable.
Occupation of a majority of the sample was fishing; all other
occupations were grouped together for comparison purposes.
There were only 3 persons with higher socioeconomic status
(SES); they are grouped with the upper-middle group for statisti-
cal comparison. Disaster related traumatic experiences and loss
in the two groups are given in Table 2. It was evident that in all
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Table 4. Morbidity in different independent variables

Variables SRQ positive Anxiety Depression PTSD Comorbidity
Gender
- Male 754 23.6 31.3 74.7 83.9
- Female 794 22.8 35.5 75.3 85.8
Age
«18-39 75.6 # 224 333 74.8 85.7
- 40-64 82.6 22.0 34.4 74.7 84.4
+ 65+ 72.5 30.4 36.2 76.6 84.4
Education
+ No formal education 84.8 e 274 35.7 # 78.7 86.6
+ School 751 20.5 34.4 73.0 84.3
- College 579 211 15.8 74.3 80.0
Occupation
+ Unemployed 82.7 20.9 33.6 69.3 79.2
« Fishing 76.3 237 32.0 77.2 85.8
- Other 79.0 22.6 46.8 67.3 87.3
Marital status
- Single 75.8 ** 36.3 Fxx 42.9 ** 79.1 89.5
- Married 76.6 19.3 30.7 721 82.4
» Widow/Separated 94.9 333 50.0 779 88.2
Socioeconomic status
- Low 81.5 31.7 ** 36.6 779 88.0
+ Lower middle 76.2 18.4 34.0 73.5 83.8
» Upper middle/High 68.6 20.0 20.0 66.7 73.3
Disaster experience
« Extremely stressful 84.0 * 33.8 i 30.1 * 85.3 i 92.6 i
« Very stressful 77.5 16.5 30.0 67.3 78.6
+ Somewhat stressful 74.7 16.3 42.8 70.1 81.5
- Not at all stressful 67.1 243 30.0 79.0 90.3
Physical injury in disaster 90.2 e 34.8 e 39.7 * 79.8 90.8 *
Life threatening injury 92.4 i 38.7 i 46.2 ** 77.0 91.2 *
Injury to family 87.3 ** 36.1 Hrx 399 # 79.3 91.0 *
Death of family member 93.8 ** 35.4 * 354 78.5 86.2
Livelihood
« Complete loss 84.2 Hxx 34.6 ** 489 Hxx 774 ** 87.9 *
- Partial damage 82.4 18.9 345 68.6 80.3
« No impact 68.6 22.5 241 819 89.0
Loss of livestock 85.1 Fax 30.6 Fax 28.6 * 80.3 * 88.0

*p < 0.05; **p < 0.01; ***p < 0.007; #, approached significance (p < 0.06).

the parameters studied except trauma perception, the two groups
differed significantly. The material and personal loss were signifi-
cantly greater in the DEG. In the DEG, 40.5% had their home
completely damaged, 17.6% had partial damage which made it
inhabitable, 34.0% had partial damage but it was habitable and
7.9% reported no damage to their homes.

Psychiatric morbidity. A considerable proportion of the sub-
jects had psychiatric morbidity; the comparison of prevalence in
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both the groups is given in Table 3. An SRQ score of 8 or more
was present in 77.6% of the subjects. There was significant cor-
relation among scores of SRQ, SAS and SDS (p = 0.01). The most
prevalent diagnosis was PTSD in 472 (70.9%) subjects; however
there were 37 (5.6%) subjects with inadequate data which pre-
cluded conclusion regarding PTSD diagnosis. Anxiety symptoms
were estimated to be present in 23.1% based on SAS; and it was
significantly more (p < 0.001) prevalent in the DEG (30.6%)
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compared with IEG (14.7%). Most of the anxiety symptoms in
both groups were mild to moderate in severity; in DEG, 29.5%
had mild to moderate and 1.1% had marked to severe degree of
anxiety; and in IEG, these figures were 12.1% and 2.6% respec-
tively. Around one third (33.6%) of victims had depression and
it was not significantly different in both groups (DEG: 34.3%
vs. IEG: 32.9%). Depression severity in both groups was compa-
rable; in DEG, these were mild in 30.6% and moderate to severe
in 3.7%; whereas in IEG, these were 31.6% and 1.3% respec-
tively. Morbidities in different independent variables are given in
Table 4. As evident, various independent variables were signifi-
cantly associated with different kinds of psychiatric morbidities.
Damage to home was significantly associated with SRQ positive
status.

Further binary logistic regression analysis found that several
independent variables significantly influenced the probability
of post-tsunami psychiatric morbidity. The demographic and
disaster experience related factors were entered in the equation
and the results are expressed here as odds ratio (OR) and its
95% confidence interval (CI). SRQ positive status was signifi-
cantly contributed by various factors e.g., no formal education
(OR:4.5;95% CI: 1.7-12.1; p < 0.01), perception of disaster as
very stressful (OR: 2.4; 95% CI: 1.0-5.7; p < 0.05) or extremely
stressful (OR: 4.8; 95% CI: 1.9-11.9; p < 0.01), damage of
home either completely (OR: 2.3; 95% CI: 1.1-4.8; p < 0.05)
or partially damaged, irrespective of whether habitable (OR:
2.7; 95% CI: 1.5-4.8; p < 0.01) or not (OR: 4.9; 95% CI:
2.2-11.0; p < 0.001), complete (OR: 2.65 95% CI: 1.3-5.4; p
< 0.05) or partial loss of livelihood (OR: 3.05 95% CI: 1.7-5.2;
p < 0.001); and loss of livestock (OR: 1.9; 95% CI: 1.1-3.4; p
< 0.05).

The only independent variable that was found to be contrib-
uting to PTSD was partial damage of home rendering it inhab-
itable (OR: 2.4; 95% CI: 1.2-4.6; p < 0.01). While no factor
predicted anxiety, depression was contributed significantly by a
number of independent variables including no education (OR:
2.9; 95% CI: 1.1-8.6; p < 0.05) or school education (OR: 3.1;
95% CI: 1.1-8.5; p < 0.05), low SES (OR: 3.2; 95% CI: 1.1-9.6;
p < 0.05), low middle SES (OR: 3.2;95% CI: 1.1-9.3; p < 0.05),
life threatening injury (OR: 2.4; 95% CI: 1.2-4.8; p < 0.05)
and complete loss of livelihood (OR: 2.1; 95% CI: 1.2-3.6; p
< 0.05).

Suicidality. Considerable proportions of victims had death
related cognitions (Table 3). Comparing DEG and IEG, ideas
of unworthiness of living were present in 31.8% vs. 26.0% (NS);
death wishes in 63.5% of DEG vs. 48.4% of IEG (p < 0.001) and
thoughts of taking own life were present in 27.7% vs. 21.1% (p =
0.05) respectively. Many victims (DEG: 21.0% vs. IEG: 13.2%,
p < 0.01) reported that they reached a point where they seri-
ously considered or planned suicide. The number of victims who
reported suicide attempt following disasters was significantly
more (p < 0.05) in the DEG (8.5%) than the IEG (4.2%). In
the DEG, 2.1% victims had more than one attempt; while in the
IEG the respective figure was 1.0%.

Comorbidity. Comorbidity was present in 44.7% (n = 248)
of patients who had any diagnosis (Table 3). There were no
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diagnoses in 95 (14.3%) of the subjects; and in 16 persons
diagnosis was not determined because of inadequate data, who
were not included in calculation. Comparing the two groups,
it was found that comorbidity was more common in DEG (p
< 0.05). There were one diagnosis in 44.5% vs. 47.9%, two
diagnoses in 31.7% vs. 28.4% and all three diagnoses in 9.6%
vs. 4.2%. By logistic regression, comorbidity was predicted
by damage to home whether completely (OR: 4.7; 95% CI:
1.9-11.3; p < 0.01) or partially, habitable (OR: 2.9; 95% CI:
1.5-5.4; p < 0.01) or inhabitable (OR: 3.6; 95% CI: 1.6-8.1;
p < 0.01).

Quality of life. There was no significant difference in the
QOL mean scores between the groups (DEG: 6.1 + 2.6 vs. IEG:
5.6 £ 2.3). There was significant negative correlation between
QOL score and SDS depression score (r: -0.08, p < 0.05); how-
ever the SAS score was directly correlated with QOL (r: 0.08, p
<0.05).

Discussion

This study tried to find out mental health outcomes among vic-
tims affected by 2004 Asian tsunami 4.5 y after the disaster and
compared the findings with those who were indirectly affected by
it. Coastal areas of Southern India were massively affected by the
tsunami and focused long-term mental health care for the victims
was almost non-existent in these areas like many low and middle
income countries. The study highlighted continuing long-term
psychiatric morbidities following this catastrophic natural disas-
ter of tsunami in these developing areas.

Prevalence and risk factors. Psychiatric morbidity. A consider-
able majority (77.6%) of the sample had psychiatric morbidity
suggested by SRQ with significantly higher proportion in the
DEG. This suggested that impact of the disaster on the men-
tal health of the victims continued long-term and it remained
high compared with those who had not been directly affected by
the tsunami. This estimated proportion is considerably higher
than the reported rates of prevalence of common mental disor-
ders (figures being 16.5% and 20% of the adult population) in
general population of India.**¢ Compared with the prevalence
figures reported in short-term studies from South India follow-
ing tsunami (27.2% for psychiatric disorders and 79.7% for
psychological symptoms),* 43% clinically significant psychologi-
cal distress and 31% very high level of psychological distress,”*
observations of this study are higher. However the prevalence
figures were comparable to the reports of psychiatric morbidity
following another natural disaster in a different part of India.?
It is probable that in the absence of supporting mechanisms and
unavailability of effective interventions the psychological symp-
toms have continued without abatement, rather they might have
deteriorated further. However, there could be further reasons for
the observed high prevalence in this study.

As evident in the results, various demographic vulnerability
factors and disaster related loss were significantly associated with
this high level of morbidity. Lack of formal education, middle
age, being widowed or separated, perceived greater severity of
the disaster, physical injury, life threatening injury, injury and
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death in family, loss of livelihood and livestock were significantly
associated with SRQ positive status. Similar observations have
been reported in other studies on tsunami victims. Exposure con-
sidered to have danger-to-life was an important factor in caus-
ing more severe post-traumatic stress symptoms and affecting
mental health in the long-term in a Swedish tourist population
after exposure to the 2004 Southeast Asian tsunami. Physical
injuries and experiencing threat-to-life during disaster exposure
were observed to have substantial impact on survivors.*® Severe
trauma exposure and bereavement in tsunami-exposed tourists
were reported to have considerable long-term impact on psycho-
logical distress and appeared to slow down the recovery process.”’
Another indicator of higher psychiatric morbidity was increased
prevalence of death wishes, suicidal cognitions and attempts.
Higher prevalence of these has been observed in post-disaster
situations elsewhere.*>!

Anxiety. Anxiety disorders are common in the victims of natu-
ral disasters.”>”* In this study anxiety symptoms were estimated
to be prevalent in 23.1% of the sample studied; with the DEG
having significantly higher proportion than the IEG. Various
sociodemographic and disaster related factors e.g., being unmar-
ried, lower SES, perception of disaster as extremely stressful,
physical injury during disaster, life threatening injuries, injury
of family members, death in family and loss of livelihood and
livestock were significantly associated with the anxiety symp-
toms. Loss of resources following disasters has been observed to
be associated with vulnerability for psychological disorder.” It is
understandable that loss of livelihood and inadequate supporting
resources bred anxiety in the victims. It may be highlighted that
although in most cases anxiety severity was mild to moderate it
was still clinically relevant and needed to be addressed through
appropriate methods.

Depression. About one third of the sample (33.7%) studied
had depression. This is comparable to another study where, 2.5
y after the tsunami, incidence of major depressive disorder was
28.6%.% It has been highlighted that besides PTSD, depressive
disorders are of clinical importance when considering long-term
mental health effect of disasters. It is probable that in most cases
the depression was chronic. Severity of the depression was mild
in most victims; which nonetheless affect functionality and car-
ries similar risks and challenges in management. In this study
it was evident that the depression affected QOL of the tsunami
victims.

A range of variables were significantly associated with
depression in this study. Those were: no formal education,
being single or widowed/separated, perception of disaster as
extremely stressful, physical injury, life threatening injury and
loss of livelihood and livestock. Similar risk factors for severe
depression have been reported 20 mo after the 1999 earthquake
in Turkey.” The sociodemographic factors that could predict
post-disaster depression were: no education or school level edu-
cation and low or lower middle SES. These factors make the
individuals already vulnerable to stress; and in the event of
trauma of a catastrophic disaster, it is probable that these groups
of people may decompensate more. The disaster related factors
which predicted depression were life threatening injury during
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disaster and complete loss of livelihood. The results suggested
that medical support for the disaster related injuries and finan-
cial/occupational support for these economically compromised
disaster victims should be prioritized; and these efforts might
help mitigate depression.

PTSD. An estimated 70.9% of the tsunami victims had a
diagnosis of PTSD. High prevalence of posttraumatic symptoms
has been reported following the tsunami in various groups: e.g.,
in adolescents,’® as an acute condition,' and around 2.5 y after the
tsunami.® Long-term studies following various disasters indicate
presence of posttraumatic stress symptoms in a sizeable propor-
tion of the victims.'>!® The observations suggested that, depend-
ing upon the nature and severity of the disaster, a considerable
proportion of victims might have chronic psychiatric morbid-
ity. This has been particularly reported for PTSD which can be
chronic, along with many variations of longitudinal course of
PTSD namely delayed, intermittent, residual and reactivated pat-
terns which have been highlighted in the literature.” Although
continued vulnerability and unresolved trauma related issues can
be implicated, factors that make PTSD a chronic disorder are
worth exploring.

Interestingly there was no statistical difference of PTSD
prevalence between the DEG and IEG. There could be various
reasons for this observation. Although the IEG did not experi-
ence the tsunami waters themselves, being in close proximity
to the sea, observing all the devastations and trauma around
them, and sharing the similar fear of recurrence of the disaster
could have made the IEG group vulnerable to this stress-related
disorder. It is known that a range of post-disaster psychopa-
thology and PTSD can occur in individuals who are indirectly
exposed.’®® In this study, the IEG group was so close to the
tsunami disaster that it would have been difficult to miss the
impact of stress.

There can be various reasons for the higher prevalence of
PTSD. The disaster was extremely stressful and the villages were
completely devastated with massive loss to livelihood and death
of family members. Perception of disaster as extremely stressful,
loss of livelihood and livestock were significantly associated with
the PTSD in this study. Most of the affected persons were in the
lower or lower-middle SES which added to the burden. Fishing
in the sea and the related activities were the occupation for a
majority of the victims. Damage to the amenities to continue
this vocation severely affected the community. Significant finan-
cial loss has been reported to be a risk factor for PTSD in the
Taiwan Chi-Chi earthquake survivors.®® It is usually believed by
the people that the sea does not cross its limits, a belief which was
shaken following the tsunami. There was an implicit fear in these
villagers regarding probable recurrence of the disaster and lack of
any specific preventive or protective mechanism. There could be
another possible reason for this higher morbidity figure. In spite
of the explanation that the study was not related to any benefit
or relief schemes related to the tsunami, it cannot be ruled out
that some of the subjects might have responded positively toward
presence of symptoms with expectations of some gain. In this
regard, clinical evaluation and structured diagnostic assessments

might be helpful.
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Co-morbidity. Co-morbidity of psychiatric disorders was com-
mon and was present in a considerable proportion (44.7%) of
the victims with a diagnosis, as has been observed in studies
2652 This suggests that the clinicians should look for
co-morbidities which make the presentation and management

elsewhere.

more complex and challenging in the post-disaster situations.
Perception of disaster as extremely stressful, physical injury, life-
threatening injury, injury to family members and loss of liveli-
hood were significantly associated with having co-morbidity in
this study. Comorbidity was particularly predicted by damage
to home whether complete or partial, habitable or inhabitable.
Lack of home following disasters is associated with various other
associated problems, including displacement and living in shel-
ters with poor conditions of inadequate basic amenities of life.
Unfortunately for many victims these conditions continued for
months and years before they could arrange to find their own
place to stay.

Modifiable factors. The results of the study suggested various
factors that may help in decreasing the impact of the disasters.
Lack of formal education was significantly associated with the
psychiatric morbidity in general and depression in particular.
Thirty-five per cent of sample had no formal education. Lack of
education may come in the way of understanding the informa-
tion relevant to disaster warning, preparedness and post-disaster
supportive interventions, knowing the types of help available and
seeking appropriate help. Psychiatric morbidity, especially depres-
sion, is known to be associated with a lack of self-confidence and
motivation. Coupled with inadequate awareness of the supports
available these factors can increase and prolong the misery.

A major associated factor was loss of livelihood, including that
of livestock. The link between resource loss and stress making
people vulnerable to psychological disorder is well known.¢"¢?
Financial support and endeavors to develop employment locally
are expected to be helpful in this regard. Enabling victims to get
back to gainful vocations may facilitate recovery. However, in
developing economies the supportive initiatives are often inad-
equate and cease too soon following the disaster, leaving the vic-
tims on their own. It cannot be overemphasized that long-term
support should be a part of the disaster management programs.

Injuries of self and family members were identified as con-
cerns. Especially those injuries which were perceived as life
threatening were significantly associated with psychiatric mor-
bidity. Besides the physical injuries and their implications, lack
of adequate resources for their treatment was a secondary stress
in many instances. In the immediate aftermath of the disas-
ter, the existing medical care infrastructure in the developing
countries is usually overstretched. Most of the victims were not
attended to adequately or they could not afford the required
medical care without any outside help. A focused attention to
provide adequate medical care to the disaster victims should be
an essential part of disaster management, which might reduce
psychiatric morbidity.

Severity of disaster experience had considerable influence on
the post-disaster psychiatric morbidity. This is a common find-
ing in many post-disaster studies.*® Perception of disaster sever-
ity may be influenced by adequate and appropriate pre-disaster
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warning and information, improved preparedness, along with
timely support in the immediate post-disaster period.

Limitations. There are a few limitations in the study.
Translated versions of the scales were used in absence of the
standardised scales in the local language. Other psychiatric dis-
orders which might have onset in the post-disaster period could
not be studied because of feasibility issues. There is a possibility
of other traumatic events affecting the individual or community
in the intervening period which could have contributed to the
morbidity in some of the subjects. This is a factor that is rel-
evant for studies evaluating continuing effect of a stressful event
that occurred in distant past. Although there was information on
short-term psychiatric morbidity from a few affected regions of
South India following the tsunami; in the absence of pre-disaster
and immediate post-disaster psychiatric morbidity in the same
localities it may be difficult to determine the changes in morbid-
ity over the years.

Conclusion

The study found that 4.5 y after the 2004 Asian tsunami, a con-
siderable majority of directly and indirectly exposed victims had
psychiatric morbidity. PTSD was most common diagnosis fol-
lowed by depression and anxiety; and in considerable proportions
of victims these were comorbid. Various demographic and disas-
ter related factors were associated with psychiatric morbidities.
There are practical implications of these findings. Timely and
appropriate support for the victims regarding physical injury in
the disaster, their damaged home, and occupation/livelihood are
expected to help as these have contributed to psychiatric morbidi-
ties. The demographic factors that uniquely predicted post-disas-
ter psychiatric morbidities were related to lower or no education
and lower socioeconomic status. These factors contribute to the
vulnerabilities of individuals in various ways and in the aftermath
of a catastrophic disaster these become all the more important
contributors. It is expected that improvement of the educational
level of the population will have far reaching benefits than just
management of disasters. High stress perception of the tsunami
was associated with morbidities and these can be ameliorated to
some extent, by adequate pre-disaster warning where possible,
preparedness and appropriate support. The need for long-term
continuing support to the victims for psychiatric disorders can-
not be overemphasized. There should be processes in place for
these remote areas to get psychiatric and psychological evalua-
tions and help. Future research may focus on the effectiveness of
community-based psychiatric assessment and intervention pro-
grams for these silently suffering victims.
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