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  Abstract
  BackgroundThe estimated prevalence of clinically significant psychiatric and
somatic symptoms in adults >1 year after the 2004 Asian tsunami is
unknown.

AimsTo estimate the prevalence of psychiatric and somatic symptoms and
impairment in Sri Lanka 20–21 months after the 2004 Asian tsunami, and to
assess coping strategies used by tsunami-affected individuals that
contribute to post-tsunami adjustment.

MethodHomes from one severely affected area were randomly selected, and adult
respondents were sampled utilising a modified Kish method. Instruments
were administered in Sinhala to assess exposure, post-traumatic stress
disorder (PTSD), depression, anxiety, somatic distress and impairment.
Demographic variables and culturally-relevant coping activities were
assessed.

ResultsThe prevalence of clinically significant PTSD, depression and anxiety was
21%, 16% and 30% respectively. Respondents reported a mean of eight
persistent and bothersome somatic complaints, which were associated with
psychiatric symptoms and impairment. Thinking that one's life was in
danger was the exposure item most strongly associated with symptoms and
impairment. The majority of respondents found their own strength, family
and friends, a Western-style hospital and their religious practice to be
the most helpful coping aids.

ConclusionsA large minority of adults in one area of Sri Lanka reported significant
psychiatric and somatic symptoms and impairment 20–21 months after the
tsunami. Accurate data about risk for and resilience to impairing
symptoms > 1 year after disasters are necessary in order to develop
rational surveillance and interventions.



 


   
    
	
Type

	Papers


 	
Information

	The British Journal of Psychiatry
  
,
Volume 192
  
,
Issue 1
  , January 2008  , pp. 39 - 44 
 DOI: https://doi.org/10.1192/bjp.bp.107.038422
 [Opens in a new window]
 
  


   	
Copyright

	
Copyright © Royal College of Psychiatrists,
2008 




  


 

 On 26 December 2004, a tsunami ravaged regions of South Asia and East Africa.
Sri Lanka was hard hit, reporting 31 187 deaths, 4280 missing, 23 189 injured,
and 545 715 displaced.
1
 Hundreds of first-response and psychosocial care teams converged on Sri Lanka,
Reference Miller2
 yet there are thus far only a few epidemiological health reports since
the tsunami. Neuner et al found that 14–39% of a convenience
sample of children met criteria for post-traumatic stress disorder (PTSD) 3–4
weeks after the disaster.
Reference Neuner, Shauner, Catani, Ruf and Elbert3
 Wickrama & Kaspar found that 41% of adolescents and 19.6% of their
mothers had PTSD 4 months after the tsunami.
Reference Wickrama and Kaspar4
 Studies from other countries report a significant prevalence of PTSD in
the year following the tsunami.
Reference John, Russell and Russell5–Reference van Griensven, Chakkraband, Thienkrua, Pengjuntr, Lopes Cardozo, Tantipiwatanaskul, Mock, Ekassawin, Varangrat, Gotway and Sabin10



 However, the burden of a wide range of symptoms and impairment >1 year after
the tsunami is unknown. Manifestations of distress after a disaster are broad
and not limited to PTSD.
11
 Furthermore, knowledge about how people with limited resources coped
with symptoms is lacking. The World Health Organization estimated that
approximately 5–10% of tsunami-affected people (or about 22 000–44 000 people
in Sri Lanka) would develop mild or moderate common mental disorders (e.g.
depression, anxiety or PTSD) in addition to the estimated 10% baseline
community prevalence.
Reference Miller2
 This prediction has not been evaluated. Our International Post-Tsunami
Study Group convened to: (a) evaluate the feasibility of conducting
epidemiological research in order to develop a community-based intervention in
one area of a low-income country devastated by disaster; (b) conduct a focused
epidemiological study; and (c) utilise study data to develop intervention
research. This report presents results of the focused epidemiological
study.




 Method


 Design

 This was a cross-sectional, pilot epidemiological evaluation of anxiety,
depression, PTSD and distressing somatic symptoms in one area of Southern
Sri Lanka 20–21 months after the 2004 tsunami. The study was approved by
research committees at the University of Louisville, USA, and the University
of Ruhuna in Galle, Sri Lanka.




 Setting and context

 The southern province of Sri Lanka has three districts, a population of 2.3
million and was severely affected by the tsunami (>4000 deaths and 128
000 displaced). Approximately one-third of the people live below the poverty level.
Reference Gunawardena12
 The public healthcare system is resource-poor, partly owing to armed
insurrections in 1971 and 1989, and a 20-year civil war from 1982 to
2002.

 We determined that it was important to work in a committed way with one
community for this study. Our team had an established relationship with
people and reconstruction partners in the Peraliya area, which is adjacent
to the main coastal road, and its people are primarily Buddhists who support
themselves by fishing. Over 95% of Peraliya's structures were destroyed, 450
families became homeless, and approximately 296 inhabitants and 1500 people
on a train that was traveling through the area perished when the tsunami
struck.




 Sample

 Damage and reconstruction rendered all previous maps of Peraliya obsolete. A
new map was constructed by a project assistant and a local resident.
Peraliya had 223 permanent homes and 37 known uninhabited buildings at the
time of data collection in August and September, 2006. Mapped homes were
assigned sequential numbers and a computer-generated random numbers list
identified the order of homes from which respondents would be sampled. The
number to be sampled for the study was determined using the exact variance estimation.
Reference Levy and Lemeshow13
 One male and one female aged 18–80 years were selected after the Kish technique,
Reference Kish14
 which has been shown to be effective in obtaining representative
samples in larger populations. A total of 87 homes were approached. Of
these, 26 were found to be uninhabited. Demographic data were recorded for
those not interested in participating to determine whether there was a
sample bias. All respondents provided written informed consent.




 Measures

 As in our previous transcultural work (details available on request) we
followed the accepted Brislin model to translate the study measures.
Reference Brislin15
 The instruments were iteratively forward-then back-translated by two
independent bi-lingual workers and consensus was obtained on items for
content and semiotic equivalence by investigators and stakeholders.
Questionnaires were administered by Sri Lankan medical school graduates
trained in representative sampling, data collection and management,
assisting non-literate persons and interviewing techniques.

 Trauma exposure was assessed by an adapted questionnaire.
Reference Norris, Perilla, Riad, Kaniasty and Lavizzo16
 Eight items assessed personal threat to life and personal property
damage as well as injuries, property damage, and death of the respondents'
family and friends. Threat to or loss of life was scored ‘0 = no’ or ‘1 =
yes’. Injury to others was scored ‘0 = no’, ‘1 yes, not seriously’, or ‘2 =
yes, seriously’. Property damage was scored ‘0 = none’, ‘1 = a little’, ‘2 =
some damage’, ‘3 = much damage’, or ‘4 = enormous damage’.

 Anxiety and depression were assessed by the Hopkins Symptom Checklist–25
(HSCL–25), which has a 10-item anxiety and a 15-item depression scale, both
of which have produced valid and reliable data in the general US population
and in various non-Western refugee groups.
Reference Derogatis, Lipman, Rickels, Uhlenhuth, Covi and Basel17,Reference Winokur, Winokur, Rickels and Cox18
 The established clinically significant item-average cut-off score of
≥1.75 for each sub-scale was utilised in the current study, since the
cross-cultural validity of the measure has been established.
Reference Butcher, Westermyer, Williams and Nguyen19–Reference Kinzie and Manson20
 Test–retest reliability is high (r=0.89 total,
r=0.82 sub-scales) and the HSCL–25 predicts diagnosed
depression (sensitivity 88%, specificity 73%) or the presence of any major
DSM–III Axis I disorder (93% sensitive, 76% specific) in culturally diverse refugees.
Reference Mollica, Wyshak, de Marneffe, Khuon and Lavelle21
 Cronbach's alpha was 0.91 and 0.88 for the anxiety and depression
sub-scales respectively in this study population.

 Post-traumatic stress disorder was assessed by the Post-traumatic Stress
Symptom Scale – Self Report (PSS–SR), which is a valid predictor of PTSD
diagnosis in US populations
Reference Foa, Riggs, Dancu and Rothbaum22
 and is strongly correlated with war-related trauma and concurrent
psychopathology in Vietnamese and Kurdish refugees.
Reference Hollifield, Warner, Jenkins, Sinclair-Lian, Krakow, Eckert, Karadaghi and Westermeyer23
 The scale's 17 items, each scored from 0 to 3 for symptom frequency,
are DSM–IV PTSD diagnostic items. The PSS–SR is scored as continuous (1 to 9
= mild; 10 to 19 = moderate; ≥20 = severe) or dichotomous as a proxy PTSD
diagnosis. Cronbach's alpha is 0.91 and 1-month test–retest reliability is
0.74 for the overall scale. In this study population, Cronbach's alpha was
0.90.

 Somatic symptoms were assessed by the New Mexico Refugee Symptom
Checklist–121 (NMRSCL–121),
Reference Hollifield and Warner24
 developed in our research to assess symptoms in traumatised
non-Western populations. The somatic scale has 39 items, each scored from 0
(not at all) to 4 (extremely) regarding the ‘persistent and bothersome’
nature of the symptom over the past year. During focus groups we determined
that an adapted 41-item scale was appropriate for Sri Lanka. Scoring is a
sum of positive items. Cronbach's alpha is 0.98 for the NMRSCL–121, and 4-
to 6-week test–retest correlation is 0.81. For the 41 somatic items α=0.95
in this study population.

 Impairment was assessed by the Sheehan Disability Inventory. This measure
has three 10-point rating scales that assess impairment in work, social and
home/family life, and a 0 to 5 global disability scale.
Reference Sheehan25
 The Sheehan Disability Inventory has been used extensively in
research and its scale alpha coefficients range from 0.56 to 0.86.

 Socio-demographic variables assessed include gender, age, educational level,
marital status, religious affiliation and level of religious participation.
Educational level was stratified into six groups (no schooling, up to grade
5, grades 5–8, A-level, university diploma and other vocational).

 The degree to which culturally relevant activities were helpful in coping
with symptoms since the tsunami was assessed using questions developed in
focus groups with Sri Lankan advisors. The activities identified for this
pilot were:



	
(a) own strength;


	
(b) family/friends;


	
(c) general religious practice;


	
(d) Ayurveda;


	
(e) Western-model medical doctor/hospital/health system;


	
(f) religious and cultural rituals (i.e. Thovil/Methuruma,
Bodhi-puja);


	
(g) horoscope.




 Thovil and Methuruma are ritual healing ceremonies practised in Sri Lanka,
and Bodhi-puja is a ceremony practised by Buddhists to venerate the Bo-tree
that fulfills emotional and devotional needs. Respondents were asked to
check how helpful each practice was (0 = not at all, 1 = a little, 2 = very
and 3 extremely). One question asked how often respondents actually
practised their religion (0 = not at all, 1 = a little, 2 = moderately, 3 =
very often and 4 = daily).




 Data analyses

 All analyses were carried out using SPSS version 14.0 for Windows (SPSS Inc,
Chicago, Illinois, USA). Prevalence estimates for traumatic exposure,
symptoms, disorders and impairment were calculated. Differences by gender
for prevalence and degree of symptoms, disorders and impairment were
evaluated with Pearson's χ2 and one-way ANOVA. Bivariate
correlations and ANOVA were utilised to assess associations between symptoms
and impairment, exposure and symptoms and impairment, and socio-demographic
variables and symptoms and impairment.






 Results

 The sample was 89 adults from 61 homes. Respondents' mean age was 44.5 years
(s.d.=16.3, range 18–80). A total of 47 (53%) were women and 42 (47%) were men,
77 (87%) were married and 12 (13%) were unmarried. Age (F
1,87=2.98, P=0.09) and educational level
(X
2
4=1.73, P=0.79) did not differ significantly by
gender. There were 12 (8 men and 4 women) who refused participation (relative
risk 88%). Refusers did not reliably differ from respondents on age (36.1
v. 44.5 years, F
1,99=2.90, P=0.09).


 Trauma exposure

 A total of 80% thought their life was in danger during the tsunami, while
51% lost a family member and 80% lost a friend (Table 1). A significant minority had family and friends
who had sustained serious injury. Over 95% experienced ‘much’ or ‘enormous’
amounts of damage to personal property. There were no reliable differences
between men and women on any exposure variable. 


Table 1 Tsunami-related trauma exposure
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n (%)
	
Life lost or at risk
	
	Respondent thought their life was in
danger	
	    Yes	71 (80)
	    No	18 (20)
	Family members lost their life	
	    Yes	45 (51)
	    No	43 (48)
	Friends lost their life	
	    Yes	71 (80)
	    No	16 (18)
	
Injury to others
	
	Family members not living with
respondent injured	
	    Yes, seriously	31 (35)
	    Yes, not seriously	27 (30)
	    No	30 (34)
	Friends injured	
	    Yes, seriously	40 (45)
	    Yes, not seriously	33 (37)
	    No	13 (15)
	
Property damage
a
	
	Damage to own household property and
belongings	
	    Enormous damage	67 (75)
	    Much damage	20 (23)
	    Some damage	2 (2)
	Damage to the property and
belongings of family members	
	    Enormous damage	68 (76)
	    Much damage	19 (21)
	    Some damage	1 (1)
	Damage to the property and
belongings of friends	
	    Enormous damage	64 (72)
	    Much damage	21 (24)
	    Some damage	3 (3)







 Symptoms and impairment

 A quarter of respondents had moderate or severe PTSD symptoms (Table 2). Total PTSD score did not
differ disgnificantly by gender, nor did the number of respondents scoring
above the cut-off for clinically significant depression. Significantly more
women than men scored above the cut-off for anxiety and had more somatic
symptoms. 


Table 2 Symptoms, disorders and impairment by gender
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		Post-traumatic stress disorder (PSS—SR)	Depressiona (HSCL—25)	Anxietyb (HSCL—25)	Somatic symptoms (NMSCL—41)
	Respondents	Total score Mean (s.d.)	Mildc
n (%)	Moderated
n (%)	Severee
n (%)	Proxy diagnosis n (%)
	Total score Mean (s.d.)	Above cut-off n (%)	Total score Mean (s.d.)	Above cut-off n (%)	Number n (s.d.)	Severity Mean (s.d.)
	Total (n=89)	6.9 (7.7)	50 (56.2)	16 (18.0)	6 (6.7)	19 (21.3)	21.6 (7.2)	14 (15.7)	15.9 (6.5)	27 (30.3)	7.8 (8.5)	15.6 (21.6)
	Female (n=47)	8.0 (8.7)	23 (48.9)	10 (21.3)	4 (8.5)	12 (25.5)	22.5 (7.4)	9 (19.1)	17.8 (7.1)	19 (40.4)	9.8 (9.1)	20.7 (24.9)
	Male (n=42)	5.7 (6.3)	27 (64.3)	6 (14.3)	2 (4.8)	7 (16.7)	20.6 (7.0)	5 (11.9)	13.9 (5.2)	8 (19.0)	5.6 (7.2)	9.9 (15.6)
	Male V. female	F1,87=2.0,
P=0.20		X2
1=2.2, P=0.52	X2
1=1.0, P=0.30	F1,87=1.7,
P=0.20	X2
1=0.9, P=0.30	F1,87=8.5
P=0.005	X2
1=4.8, P=0.03	F1,87=5.6,
P=0.02	F1,87=5.8,
P=0.02




 Women and men reported similar levels of impairment in their work (mean 3.1
v. 2.8, F
1,87=0.2, P=0.6), social life (mean 3.0
v. 3.4, F
1,87=0.4, P=0.6), family = life = (mean 2.8
v. 2.6, F
1,87=0.1, P=0.8) and on the global disability
scale within the Sheehan Disability Inventory (mean 2.5 v.
2.6, F
1,87=0.4, P=0.5) due to symptoms and problems
related to the tsunami. A total of 54 (61%) respondents scored either 1 or 2
(mild), 22 (25%) scored 3 (moderate), and 13 (15%) scored 4 or 5 (severe) on
the global disability scale. Post-traumatic stress disorder, depression,
anxiety and somatic symptom scores all correlated with each of the three
impairment scales on the Sheehan Disability Inventory (range
r=0.22 to r=0.44).

 Age, marital status and education were not associated with PTSD, depression,
anxiety, somatic symptoms or impairment. Gender was not associated with
impairment.




 Association between somatic and psychiatric symptoms

 Somatic symptom scores significantly correlated with PTSD
(r=0.56), depression (r=0.58), and
anxiety (r=0.69) symptom scores. Respondents who met the
proxy PTSD diagnosis reported more somatic symptoms than those not diagnosed
with PTSD (mean 15.2 v. 5.8, F
1,87=22.6, <0.01). Severity of PTSD was associated with
somatic symptoms (no PTSD = 4.7 symptoms, mild PTSD = 5.6 symptoms, moderate
PTSD = 14.8 symptoms and severe PTSD = 16.5 symptoms; F
1,87=9.8, <0.01). Likewise, those above the cut-off score for
significant depression and anxiety reported more somatic symptoms than those
below the cut-score (depression: mean 14.6 v. 6.5,
F
1,87=12.1, P<0.01; anxiety: mean 14.6
v. 4.8, F
1,87=34.6, P<0.01).





Table 3 Association of trauma exposure with symptoms and impairment
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Sheehan Disability Inventory scales

		
PTSD symptoms
	
PTSD diagnosis
	
Depression symptoms
	
Anxiety symptoms
	
Severity of somatic symptoms
	
Work
	
Social
	
Family
	
Global

	Life in danger	0.28**	0.26*	0.09	0.23*	0.14	0.15	0.26*	0.28*	0.26*
	Death of family	0.23*	0.18	0.27**	0.05	0.04	-0.14	0.16	0.01	0.06
	Death of friend	0.14	0.02	-0.09	-0.03	-0.02	-0.01	0.08	-0.03	0.04
	Injury to family	0.32**	0.26*	0.07	0.12	-0.01	-0.16	0.15	-0.10	-0.01
	Injury to friend	0.06	0.01	-0.08	-0.12	-0.11	-0.07	0.10	-0.03	-0.02
	Property damage									
	    Own	-0.15	0.01	0.10	0.12	-0.07	0.12	0.14	0.09	0.07
	    Family	-0.02	-0.07	-0.17	0.01	-0.11	-0.09	0.04	-0.08	-0.06
	    Friend	0.00	-0.11	-0.16	-0.04	-0.03	-0.12	0.03	-0.20	-0.16







 Association between trauma exposure and symptoms/impairment

 Three exposure items were significantly correlated with symptoms and/or
impairment: thinking that one's life was in danger, and injury to family
members and death of a family member. Although somatic symptoms were
associated with psychiatric symptoms, they were not correlated with trauma
exposure. Resilience against symptoms was also significant. For example,
while all 19 respondents who met criteria for PTSD diagnosis thought their
life was in danger, 52 of 71 (73%) who thought their life was in danger did
not have PTSD.




 Coping

 The majority of respondents reported that it was either ‘very’ or
‘extremely’ helpful to utilise their own strength (70%), family and friends
(56%), a Western-style hospital (56%) or their own religious practice (53%)
to cope with symptoms or feelings since the tsunami. This same was said of
Bodhi-puja by 44%, Ayurveda by 21%, horoscope by 18% and Thovil/Methuruma by
3%. Women utilised their religious practice more often than men (mean 3.62
v. 3.07, F
1,87=9.59, P<0.01), and found Bodhi-puja
(mean 1.53 v. 0.81, F
1,87 10.69, P<0.01) and Thovil/Methuruma
(mean 0.28 v. 0.07, F
1,87=3.66, P=0.06) more helpful than did men.
The majority of coping practices were not associated with symptoms or
impairment. However, the use of one's own religious practice was associated
with being above the cut-off score for significant anxiety
(r=0.32) and the PSTD diagnosis
(r=0.24); in addition, the use of Thovil/Methuruma was
associated with the PTSD diagnosis (r=0.25).






 Discussion

 The primary finding of this focused epidemiological study was a high prevalence
of a wide range of symptoms and impairment in Sri Lankan adults 20–21 months
after the 2004 tsunami devastated their area. We estimate that 40% had
significant mild or moderate common mental disorders (e.g. depression, anxiety
or PTSD), which is higher than the 5–10% tsunami-related prevalence plus the
estimated 10% baseline community prevalence predicted by the World Health Organization.
Reference Miller2
 On average, respondents were also experiencing eight persistent and
bothersome somatic symptoms, which were strongly associated with depression,
anxiety and PSTD. Those with psychiatric or somatic symptoms were more likely
to be impaired in their daily life functions. These findings need to be viewed
in the context of the high exposure, the cultural and trauma-related backdrop
in Sri Lanka, post-tsunami studies from other countries and study
limitations.


 Complexity of exposure and symptoms

 Traumatic exposure was high for most survivors, yet three of our exposure
items were only modestly correlated with symptoms and impairment, perhaps
because a thorough evaluation of exposure was not the focus of this study.
Data about exposure and risk for psychopathology are abundant, and the
assessment of disaster exposure is a specific and challenging research area.
Reference Benight, Ironson and Durham26–Reference Verger, Rotily, Hunault, Brenot, Baruffol and Bard29
 It is possible that the uniformly high exposure was the reason that
gender effects were modest, which stands in contrast to the more common
finding that women are twice as likely as men to develop PTSD after trauma.
The effect size (Cohen's d) of PTSD score differences
between women and men was small to moderate (d=0.30). It
has been hypothesised that, in situations of extreme trauma, gender effects
may be negligible,
Reference Nemeroff, Bremner, Foa, Mayberg, North and Stein30
 similar to the negligible effect of gender on major depression with
higher levels of stress.
Reference Kendler, Kuhn and Prescott31
 However, it may be that this kind of disaster confers similar gender
risk, which is known to vary by trauma type.
Reference Kessler32,Reference Kessler, Sonnega, Bromet, Hughes and Nelson33



 The high prevalence of symptoms and impairment may be partly due to an
interaction between the effects of the tsunami and the stress of poverty and
war. There is a known association between poverty and risk for PTSD in both
Western and African countries.
Reference Carey, Stein, Zungu-Dirwayi and Seedat34,Reference Kiser35
 Somasundaram & Sivayokan found that civilians in northern Sri
Lanka experienced frequent war-related stress, and over 25% were diagnosed
with somatisation, PTSD, anxiety and depression.
Reference Somasundaram and Sivayokan36
 Our sample is impoverished and has also experienced war trauma,
although perhaps not as severe as that faced by northern Sri Lankans. Thus,
the high prevalence of criterion-level PTSD, anxiety, depression and somatic
distress in our study may be in part due to a higher community baseline rate
than that suggested by the World Health Organization. This higher rate might
be due to the cumulative effects of ‘trauma on trauma’ in Sri Lanka.
Reference Ozgediz, Adams and Dicker37



 The current data are similar to recently published studies from other
disasters that indicate that psychiatric symptoms may remain high for years
after the primary incident.
Reference Basoglu, Kilic, Salciolu and Livanou38–Reference North, Kawasaki, Spitznagel and Hong45
 Most of these studies are limited by non-random sampling and/or low
or uncertain response rates. However, Karakaya et al found
a 22% prevalence of probable PTSD and a 31% prevalence of depression in a
random sample of adolescents 3.5 years after an earthquake.
Reference Karakaya, Agaoglu, Coskun, Sismanlar and Yildiz Oc42
 Basoglu et al diagnosed 23% with PTSD and 16% with
depression in a random sample of adults 14 months after an earthquake.
Reference Basoglu, Kilic, Salciolu and Livanou38
 A study of the Buffalo Creek Dam disaster found the prevalence of
PTSD to be 44% soon after the incident and 28% 14 years later.
Reference Briere and Elliott46
 Extant data show that PTSD symptoms for approximately half of those
affected will abate in the first year after disaster, whereas those who have
symptoms lasting for 1 year or more are likely to stay disabled for years.
Reference Shalev, Tuval-Mashiach and Hadar47
 It also appears that rates of PTSD >1 year after disasters are
strikingly similar between events (range 21% in our study to 28% in other
studies), although there are data suggesting that between 7% and 67% of
people exposed to mass trauma will develop PTSD.
Reference Norris, Friedman and Watson48






 Culturally relevant coping

 The secondary finding was that respondents coped with symptoms and distress
by utilising a number of culturally relevant resources, the most common
being their own strength, family and friends, the use of a Western-style
hospital and their own religious practice. Our study did not evaluate access
to or use of mental healthcare, although 56% said that a hospital was
helpful. These findings indicate a need for services that augment current
coping practices. That a few coping practices were associated with PTSD and
anxiety does not indicate that these practices are harmful. These data are
cross-sectional, so it is possible that those with more anxiety are rightly
seeking culturally appropriate coping activities that may be helping over
time. A longitudinal study is required to evaluate the utility of these
particular coping activities on symptoms and impairment.




 Findings contextualised

 Our findings should be contextualised by the study's limitations. First, the
sample was from one area in Sri Lanka. A larger study in multiple areas
would be necessary to assess whether Peraliya is representative of Sri
Lanka. Second, although the PTSD symptoms reported were likely to be due to
the tsunami since the instructions on the PSS–SR were tsunami-specific,
depression and anxiety was likely to be confounded by pre-existing
psychopathology and prior events which were not evaluated. Third, there are
many reports of somatic symptoms after disasters,
Reference North49
 and such symptoms may have complex causes and meanings. Somatic
complaints are common in everyday life and checklists are notoriously poor
at diagnosing somatoform disorders. Furthermore, people with somatoform
disorders are highly suggestible and report higher rates of trauma than
those without such disorders. It is unlikely that a definitive diagnosis of
somatoform disorder can be reliably made after a disaster. Only two studies
were able to compare pre- and post-disaster epidemiological data for their
samples. One showed that disaster exposure was modestly associated with the
development of new somatoform symptoms,
Reference Escobar, Canino, Rubio-Stipec and Bravo50
 and the other found no increase in somatoform disorders.
Reference Robins, Fishbach, Smith, Cottier, Solomon, Goldring and Shore51
 None the less, somatic complaints do occur post-disaster, are
associated with psychiatric symptoms and impairment, and may be the primary
focus of distress, particularly for those with pre-existing somatoform disorders.
Reference North49



 Perhaps the most important potential limitation of our study is the use of
self-report instruments that were initially developed in other countries.
Limited validity of measures will limit the accuracy of epidemiological findings.
Reference Hollifield, Warner, Lian, Krakow, Jenkins, Kesler, Stevenson and Westermeyer52
 The PSS–SR has demonstrated limited internal and concurrent validity
in Kurdish and Vietnamese refugees.
Reference Hollifield, Warner, Jenkins, Sinclair-Lian, Krakow, Eckert, Karadaghi and Westermeyer23
 The HSCL–25 has excellent test–retest reliability and good validity
in predicting diagnosed depression in three Indochinese refugee groups.
Reference Mollica, Wyshak, de Marneffe, Khuon and Lavelle21
 These previous transcultural studies coupled with our use of
recommended translation methods, and the good internal reliability of the
measures with this population, provide good evidence for the validity of the
measures in the study setting.

 Finally, assessment of coping was limited, since the primary aim of this
study was to determine prevalence of symptoms. However, the coping scale was
determined from pre-study focus groups and met our goal of understanding how
individuals utilised culturally relevant activities to cope with the
symptoms they were having since the tsunami.

 Notwithstanding these limitations, the aims of this study were met. The
results presented and other qualitative data not reported here provide the
basis for developing a community-based intervention in Peraliya. The fact
that a significant percentage of the population post-disaster may require
intervention is an almost overwhelming message from a public health
perspective. Developing and implementing intervention models for distressing
symptoms after disasters is complicated and has started to be addressed in
other intervention studies and in theoretical models. (e.g. Goenjian
Reference Goenjian, Walling, Steinberg, Karayan, Najarian and Pynoos40
; further details of both studies and models are available on
request).
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