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Disaster work has shown to cause PTSD symptoms and subjective health complaints in professional emer-
gency personnel. However, very little is known about how disaster work affects community volunteers.

This first time longitudinal study examined factors contributing to post-traumatic stress disorder symp-
toms (PTSD) and subjective health complaints in volunteers working in an earthquake setting. At six and
eighteen months post disaster, a sample of 506 Indonesian Red Cross volunteers were assessed using
the Impact of Event Scale-Revised and the Subjective Health Complaints Inventory. Factors analyzed in

g‘g :ngfS: relation to the outcomes included: peri-traumatic distress, level of personal affectedness by the disaster,
Volunteer sleep quality and loss of resources as a consequence of the disaster.

PTSD At 18 months post-disaster the findings showed high levels of PTSD symptoms and subjective health
Subjective health complaints. Quality of sleep was related to both outcomes but resource loss only to PTSD symptoms.
Sleep Neither peri-traumatic distress nor level of affectedness by the disaster (external versus directly affected

volunteers), were predictive of symptoms. This study indicates that characteristics of disaster work e.g.
low quality of sleep, may be an important contributor to PTSD symptoms and subjective health complaints
in volunteers.

Peri-traumatic distress
Loss of resources

© 2014 Elsevier Ltd. All rights reserved.

1. Introduction

Approximately 13 million people volunteer for the Interna-
tional Red Cross and Red Crescent Movement worldwide, delivering
services to vulnerable people with no expectation of financial or
material gain. When a disaster strikes, these volunteers respond
immediately and work for weeks or months on the disaster site.
Their main tasks are to remove the deceased, rescue the trapped
and/or injured, re-establish water and sanitation, distribute food
and non-food items to the community, work in a public kitchen or

* Corresponding author at: Department of Psychiatry, Amsterdam Medical Center,
University of Amsterdam, Meibergdreef 5, 1105 AZ Amsterdam, The Netherlands.
Tel.: +31 354 6166437.

E-mail address: s.b.thormar@amc.uva.nl (S.B. Thormar).

http://dx.doi.org/10.1016/j.janxdis.2014.10.006
0887-6185/© 2014 Elsevier Ltd. All rights reserved.

aid warehouse, handle logistics, provide first aid and psychosocial
support to the affected and locate missing community members
(IFRC, 2014). Although most volunteers have been trained and pre-
pared for these tasks, some of them are ad hoc volunteers, without
any formal connection to the aid agency and when their contri-
bution to the post-disaster relief work ceases, volunteers return to
their homes sometimes with no further contact with the aid agency.
To date, there is a paucity of literature on the impact of disaster
work on volunteers, probably the largest group active in disaster
work (Thormar et al., 2010). However, it is well established that
working in disaster affected regions is strenuous on professionals
such as police officers, fire fighters, humanitarian workers and the
military (Cardozo et al., 2012; Chan & Huak, 2004; Chang et al.,
2003; Fullerton, Ursano, & Wang, 2004; Galea, Nandi, & Vlahov,
2005; King, King, Foy, Keane, & Fairbank, 1999; Marmar et al., 2006;
Morren, Yzermans, van Nispen, & Wevers, 2005; Norris et al., 2002;
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Witteveen et al., 2007) where the most commonly reported com-
plaints are PTSD symptoms (Chan & Huak, 2004; Chang et al., 2003;
Fullerton et al., 2004; King et al., 1999; Norris et al., 2002) and
although less studied, subjective health complaints (Morren et al.,
2005; Witteveen et al., 2007). The prevalence of PTSD symptoms
has varied from 5% to 40% in this group (Galea et al., 2005) and
studies vary considerably with respect to the nature of the disas-
ter, relevant health outcomes and type of disaster work (Morren
et al.,, 2005).

Several factors potentially affect the impact of disaster work on
volunteers. First, if the volunteer is part of the affected community,
he or she may have been personally affected and experienced con-
siderable loss of resources. As examined by Hobfoll’s Conservation
of Resources Theory (COR) resource loss predicts psychopathology
resulting from disasters and posits that resource loss is a major
predicting factor after such events. The theory is based on a single
underlying motivational component that implies that individuals
will strive to obtain, retain and/or protect what they value and
stress occurs when resources are threatened, lost, or investment of
resources is not congruent with output. Consistent with this the-
ory, studies on disaster survivors have found resource loss to be
one of the strongest predictors of psychological distress (Benight
et al., 1999; Hobfoll, 1991; Hobfoll, Tracy, & Galea, 2006; Hobfoll,
Hall, & Canetti, 2012) but no study has looked at this in community
volunteers who may be a selective group of disaster survivors.

Secondly, the exposure of community survivors to the disas-
ter can elicit peri-traumatic distress which is the level of distress
(intense fear, helplessness or horror) experienced during and
immediately after an event and has been shown to be related
to post-trauma psychopathology in community survivors after a
disaster (Brunet, Boyer, Weiss, & Marmar, 2001; Norris et al., 2002),
in police and other first responders (Marmar et al., 2006). However,
recent studies have questioned the effect of peri-traumatic distress
on PTSD development (Friedman, Resick, Bryant, & Brewin, 2011).

Thirdly, some of the volunteers may be indirectly affected by the
disaster through their family, friends and neighbours being affected
while other volunteers may come from neighbouring cities with no
ties to the afflicted area. To our knowledge, the level of personal
affectedness in disaster volunteers has not previously been exam-
ined in relation to PTSD symptoms or subjective health complaints
but level of proximity to the area has previously been shown to
predict symptoms of PTSD in disaster survivors (Wang et al., 2000).
Furthermore, volunteers that encounter more distressing experi-
ences during disaster work have been found to have higher levels
of mental health problems and health care utilization (Morren et al.,
2005).

Fourth, sleep disturbances can be common, especially in the
first weeks following a disaster, when volunteers work in shifts
and take turns resting and often work long hours in unsafe, physi-
cally demanding settings. This is done in order to make the best
use of time so that secondary losses due to the disaster can be
prevented, e.g. more loss of lives or property. In addition to this
tents are often the only means of shelter or refuge for the volun-
teers, especially in developing countries, if they are available at
all. Sometimes volunteers may resort to sleeping on the streets or
in between humanitarian aid parcels. Because of this unfortunate
scenario, many volunteers experience severe sleep disturbance
and we assume this to be a potent risk factor for PTSD symptom
development in the volunteers. Studies have repeatedly found that
sleep disturbance is associated with greater risk for development
of depression and anxiety (Breslau, Roth, Rosenthal, & Andreski,
1996; Chang, Ford, Mead, Cooper-Patrick, & Klag, 1997; Ford &
Kamerow, 1989) as sleep is frequently disrupted in the aftermath of
atraumatic event (Van Liempt, Vermetten, de Groen, & Westenberg,
2007). Recent literature suggests that disturbed REM or non-REM
sleep can contribute to maladaptive stress and trauma responses

Table 1
Yogyakarta volunteers’ demographics.
N %
Gender 471
Male 350 743
Female 121 25.7
Age 458
35 and older 67 14.6
30-34 years old 56 12.2
25-29 years old 155 33.8
Younger than 25 years old 180 39.3
Education 410
Junior high <15 years old 20 49
Senior high <18 years old 227 55.4
Post-senior high skill education 52 12.7
University education 111 27.1

Note: Data was missing on some demographics.

and may act as a modifiable risk factor for poor psychiatric out-
comes such as PTSD symptoms (Ford & Kamerow, 1989; Germain,
2013; Van Liempt, Westenberg, Arends, & Vermetten, 2011). Fur-
thermore, the quality of sleep, associated with general work related
stress, has been shown to be an important variable in the develop-
ment of PTSD symptoms in police officers (Neylan et al., 2002).

The aim of this study was to assess levels of PTSD symptoms
and subjective health complaints in Red Cross volunteers work-
ing in Yogyakarta, Indonesia, in the aftermath of an earthquake in
a longitudinal setting post six and eighteen months. Based on the
above-mentioned literature, we assessed the contribution of demo-
graphics, peri-traumatic distress, level of personal affectedness by
the disaster, quality of sleep and resource loss to psychopathology
at 18 months. We hypothesized that peri-traumatic distress level
of affectedness, reduced sleep quality and resource loss would be
related to PTSD symptoms and subjective health complaints. Fac-
tors previously unstudied in this population. We also hypothesized
that resource loss might be a mediator between peri-traumatic
distress and post-traumatic stress symptomatology.

2. Method
2.1. Participants and setting

OnMay 27,2006, at 5:53 AM, an earthquake of 6.3 on the Richter
scale struck the provinces of Yogyakarta and Central Java. More than
6000 people were killed, 37,000 injured and hundreds of thousands
lost their homes, with the overall damage estimated at 3.1 billion
US$ (FAO, 2007). The Indonesian Red Cross (PMI) responded with
community volunteers to attend to over 200,000 civilians as well
as to remove the deceased. For this study, the PMI managed to
track down 506 of the 877 of these volunteers. The volunteers are a
diverse group of community members, some trained as PMI volun-
teers and others that joined in response to the disaster (see Table 1
for demographics).

2.2. Measures

Symptom levels of Post-Traumatic Stress were measured using the
Impact of Event Scale - Revised (IES-R) (Weiss & Marmar, 1997) at
6 and 18 months, a self-report measuring subjective distress in the
past 7 days in relation to a particular event. The 22 items corre-
spond to 14 of the 17 DSM-IV symptoms of PTSD symptoms with
a total score ranging from O to 88, with low scores indicating low
distress. A cut-off score (at 33) was used to indicate high symp-
tom levels of PTSD symptoms in this study (Creamer, Bell, & Failla,
2003). The IES-R demonstrated high internal consistency at both
6 months (Cronbach’s @ =.88) and 18 months («=.91). This scale
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is the most commonly used tool measuring post-traumatic effects
internationally (Lim et al., 2009), demonstrating adequate psycho-
metric properties in western and eastern cultures (Perera-Diltz
et al., 2009; Weiss, 2007).

Subjective health complaints were measured using the Subjec-
tive Health Complaints Inventory (SHC) (Eriksen, Ihlebaek, & Ursin,
1999) at 6 and 18 months post-earthquake. With 29 questions, the
scale measured severity of complaints in the last month on a 5-
point Likert scale from 0 to 4 ranging from “not at all” to “seriously”
(Eriksen et al., 1999). The value of the subscales is computed by
dividing the sum of items by the number of items. Cronbach’s o was
.92 for the total scale, categorized into five factors: musculoskele-
tal, pseudo-neurology, gastrointestinal problems, allergy, and flu
(Cronbach’s «=.85, .83, .80, .69, and .73 respectively). The inven-
tory has shown to be valid in different cultures (Hjellset, Ihlebaek,
Bjorge, Eriksen, & Hostmark, 2010; Ihlebaek, Brage, & Eriksen, 2007;
Torsheim et al., 2006; Wilhelmsen et al., 2007).

Loss of resources were measured at 18 months using the occur-
rence measure on the Traumatic Exposure Severity Scale (TESS)
(Elal & Slade, 2005). It assesses dimensions of exposure to an earth-
quake in adults with 28 items organized into 5 factors: resource
loss, damage to home and goods, personal harm, concern for sig-
nificant others and exposure to the grotesque. Cronbach’s alpha
on the resource loss subscale was «=.76 and for the total scale,
o =.83. The answers are based on a yes/no response. The questions
of the loss of resource scale measured whether, post-earthquake,
the volunteer had needed to spend the nights somewhere other
than in their home; whether they had lacked food, water, clothes
and shelter or suffered financial difficulties and received financial
aid.

Peri-traumatic distress was measured with the Peri-traumatic
Distress Inventory (PDI) was measured at 6 months. With 13 items,
it measures (retrospectively) the quality and intensity of emotional
responses experienced during and immediately after a critical inci-
dent (range 0-52) (Brunet, Weiss, et al., 2001). It was developed
to obtain a quantitative measure of the level of distress experi-
enced. The response format is a 5-point Likert scale ranging from
0 to 4 (0=not at all to 4=extremely true). The PDI demonstrated
high internal consistency for the total scale at 6 months (Cronbach’s
o =.81) and has been validated in the Asian culture with high inter-
nal consistency, acceptable reliability and high concurrent validity
(Nishi et al., 2009).

Sleep was measured at 6 months using the sleep quality sub-
scale of the Symptom Checklist-90R (SCL-90R) (Derogatis, 1977).
It has 3 items, rated over the last week, and includes difficulties
falling asleep, awakening too early in the morning, and restless or
disturbed sleep (Cronbach's o =.69). Lower ratings indicate lower
quality of sleep. The SCL-90-R is a self-report instrument widely
used to assess psychopathology in community and medical samples
(Bonicatto, Dew, Soria, & Seghezzo, 1997; Rao, Poland, & Ming-Lin,
2012; Tomioka, Shimura, Hidaka, & Kubo, 2008). Hours of sleep (at
6 months) was also measured with four categories: 2-4 h, 4-6h,
6-8 h, and more than 8 h per night.

Level of personal affectedness was used to divide the volunteers
into three different groups according to their level of affectedness.
It was assessed with one question at 6 months: Do you consider
yourself to be an (a) external helper coming from outside the area,
(b) external helper but also personally affected due to family or
close friends being affected, or (c) directly affected helper.

2.3. Procedure

After the board of the Indonesian Red Cross gave approval for
the study and provided access to the volunteers, the questionnaire
was piloted with 30 volunteers who worked on post-tsunami oper-
ations in 2004 for feasibility and cultural appropriateness. After

feasibility and cultural appropriateness was established, invitation
to join the study was made by the local Red Cross branch. Next,
volunteers were introduced to the study procedure in introduc-
tory meetings and offered the right to decline participation before
and after giving informed consent. Finally, the questionnaire was
translated into Bahasa Indonesian by bilingual Indonesian trauma
psychologist and re-translated to control for any problems with
translations. The data presented in this report were collected from
January 2007 until January 2008.

2.4. Data analysis

We assessed the relation between key covariates using ANOVA
and multiple regression with IES-R and SHC as outcomes. Corre-
lation between outcomes was max .48, variance in one outcome
explained by the other not exceeding 25%. The following variables
were entered in six steps in a hierarchical regression analysis pre-
dicting the outcomes in order of importance (using the Bonferroni
correction to reduce the chances of type 1 errors) based on support
found for them in the literature: Step 1: demographics (gender)
(neither age nor education were significant in relation to the out-
comes); Step 2: PTSD at 6 months; Step 3: peri-traumatic distress;
Step 4: quality of sleep; Step 5: hours of sleep and Step 6: loss
of resources. The assumption of no multi-collinearity was not vio-
lated as the correlation between the independent variables were
all well below r=.80. In addition, tolerance was well above .200
in all cases (the range was .940-.975), which indicates also the
absence of multi-collinearity. In addition to no multi-collinearity,
three assumptions of multiple regressions for each of the two
outcomes were assessed. First, the Durbin-Watson test of inde-
pendence of errors was well above 1 and below 3 in all cases (the
range was 1.81-2.03). Second, inspecting regression standardized
scatterplot of the residuals and predicted values (zresid/zpred) for
each outcome revealed no indication of heteroscedasticity. Finally,
the normal plot of the regression standardized residuals showed
that the errors were sufficiently close to a normal distribution in all
cases.

3. Results
3.1. Subjects

In total, 877 volunteers were active in the operation. The PMI
managed to contact 518 volunteers for this study. There were
12 volunteers who declined participation for undisclosed reasons,
leaving 506 for the first assessment (350 male). The majority of
the tested volunteers were male, younger than 30 years old with a
mid-level education (Table 1).

At the 18 months measurement, the participation rate was 78%.
No difference was found between participants and drop-outs on
demographics and outcomes. For PTSD symptoms: t (468)=.406,
p=.685; for subjective health complaints: t (450)=.561, p=.575.

Table 2 shows the prevalence of resource loss amongst the vol-
unteers, indicating that resource loss was always related to higher
value of PTSD symptoms, significantly in 5 out of 6 times. The same
could be said for subjective health complaints although it only was
significantin 3 out of 6 questions. In addition to resource loss, 49% of
the volunteers reported having had damage to their home and 33%
needed to relocate as their house was structurally unsafe, 5% were
physically injured in the quake, 24% had family members physically
injured and 25% had family members or someone close to them
buried under rubble. Furthermore, 47% of the volunteers reported
uncertainty about the welfare of their loved ones. Exposure to dead
bodies or body parts was reported by 58% of the volunteers and
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Table 2
Volunteers loss of resources as a result of the earthquake.

N (277) % PTSD symptoms M Subjective health
complaints M
In the days following the earthquake did you have to spend the night Yes 62.2 24.0 20.2
somewhere else than in your home? No 20.9 194
Did you need food and water aid after the earthquake? Yes 48.5 25.7" 21.3
No 20.2 18.5
Did you need clothes aid after the earthquake? Yes 22.2 276" 241"
No 215 18.7
Did you need shelter after the earthquake? Yes 286 26.0" 213
No 21.6 19.2
Did you suffer financial difficulties because of the earthquake? Yes 46.0 263" 22.3"
No 19.9 17.8
Did you need financial assistance from others because of hardships caused by Yes 393 26.1° 22.1
the earthquake? No 21.0 18.5

Note: Loss of resources was measured at T3.
" p<.05 between the Yes/No categories.
" p<.01 between the Yes/No categories.
™" p<.001 between the Yes/No categories.

34% heard cries of trapped people. The above types of exposure fit
criterion A1 of PTSD symptoms (DSM-V).

At 6 months post-earthquake, 28% of the volunteers reported a
high level (above cut off score of 33) of PTSD symptom severity and
20.5% at 18 months. At 18 months the subjective health complaints
were 19.78 (SD=13.72). The subscales had the following results:
Flu 2.03 (1.51); Musculoskeletal 7.47 (5.02); Pseudo Neurological
5.69 (4.45); Gastro intestinal 3.71 (3.94).

3.2. Prediction of PTSD symptoms and subjective health
complaints

Multiple regression was performed with the variables gender,
peri-traumatic distress, quality of sleep, hours of sleep and loss of
resources as predictors of the long term (18 months) outcomes for
PTSD symptoms and subjective health complaints, while control-
ling for symptoms at 6 months. An ANOVA analysis was carried out
to compare differences in PTSD symptoms and subjective health
symptoms depending on levels of the volunteers’ affectedness.

3.2.1. PTSD symptoms

Gender, hours of sleep and peri-traumatic distress were not
related to PTSD symptoms when controlling for symptoms of PTSD
at 6 months (see Table 3). In total 27% of the variance in PTSD symp-
toms was explained (R? of .27, F(4,220)=13.01, p<.001), with as
significant predictors sleep quality (adding 2% of explained vari-
ance) and loss of resources, explaining another 3%. To further

explore the relationship we tested whether resource loss could
be a mediator between peri-traumatic distress and PTSD symp-
toms. Although significant correlations between all variables were
present, resource loss was not a significant mediator between PDI
and PTSD symptoms, F=10.04, p=.226.

Post hoc testing showed that even when excluding the sleep
related items from the IES-R (items 2, 15 and 22) the correlation
between low sleep quality in the aftermath of the disaster and high
symptoms of PTSD symptoms at 18 months remained significant,
r=.28,p<.01.The presence of the three questions on sleep in IES-R,
therefore, does not seem to explain the significant effects of sleep
quality on PTSD symptoms. The ANOVA showed no differences in
PTSD symptoms between external volunteers (coming from out-
side the area) (N=98), those indirectly affected (N=110) and the
volunteers who were directly affected by the disaster (N=123),
F(2,213)=.333; p=.717.

3.2.2. Subjective health complaints

Gender was significantly related to subjective health complaints
at 18 months, R? of .03, F(1,211)=6.24, p<.01, with females repor-
ting more complaints (see Table 4). Sleep showed the same relation
to subjective health as to PTSD symptoms where only the quality
of sleep had a significant effect on subjective health complaints,
explaining 3% of the variance but hours of sleep, again had no effect.
The total model explained R? of .31, F(4,211)=23.34, p<.01.

In the last step, loss of resources did not add significantly to the
explanation of variance for subjective health complaints resulting

Table 3
Multiple linear regression of prognostic indicators at 6 months of PTSD symptoms at 18 months.
N Step1 Step2 3 Step3 B Step4 Step5P Step6 3

Gender 472 -.00 —.03 -.03 —.03 -.03 —.02
PTSD 6 months 471 A7 A7 417 417 39
Peri-traumatic distress 470 .01 -.01 —-.01 -.01
Sleep quality 401 —.16 —-.16 —13
Hours of sleep 456 .02 .02
Loss of resources 277 .16
R? .00 22 22 24 24 27
F 0.00 3114 20.67 17.24 13.75 13.01
AR? 22 .00 .02 .00 .03
AF 6230 0.01 5.62 0.07 732"

Note: Gender: Male =1; Female =2.
" p<.05.
" p<.01.

" p<.001.
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Table 4
Multiple linear regression of prognostic indicators at 6 months of subjective health complaints at 18 months.
N Step1f Step2 3 Step3 P Step4 Step5 P Step6 3
Gender 472 a7 a1 11 a1 At a1
Subjective health 6 months 453 507 49 417 a1 41
Peri-traumatic distress 470 .04 .02 .02 .01
Sleep quality 401 -.20" -20" -19"
Hours of sleep 456 —.02 —.01
Loss of resources 277 .06
R? .03 .28 .28 31 31 32
F 6.24 40.13" 26.75" 23347 18.60 1563
AR? .25 .00 .03 .00 .00
AF 71917 0.29 9.73" 0.06 0.85
Note: Gender: Male =1, Female =2.
" p<.05.
" p<.01.
™ p<.001.

in the total model accounting for 31% of the variance. The ANOVA
showed no differences with regard to subjective health complaints
between external volunteers, those indirectly affected and those
volunteers directly affected by the disaster, F(2,202)=.030; p=.970.

4. Discussion

This is the first longitudinal study of disaster volunteers which
explores PTSD symptoms and subjective health complaints and
predictors of these outcomes. It is also the first study that allows
for comparison in symptoms between volunteers who are directly
affected by the disaster and those who came from outside the area
to volunteer in the operation thereby providing an insight of how
much of the psychopathology may be attributed to the work itself
and how much may come from the level of personal affectedness.

As shown in this study, the long-term levels of PTSD symptoms
in volunteer disaster workers were found to be considerably higher
compared to samples of professional workers (Chan & Huak, 2004;
Chang et al., 2003; North et al., 2002), although due to differences
in methodologies, that conclusion cannot be rigorously supported.
PTSD symptoms were in the same range (Altindag, Ozen, & Sir,
2005; Carr et al., 1995; Kuo et al., 2003) or somewhat lower (Lai,
Chang, Connor, Lee, & Davidson, 2004), than those found for com-
munity members affected by earthquakes. Interestingly, we were
able to show that working as a volunteer in a disaster area may be
an independent contributor to symptoms of PTSD and subjective
health complaints as there was no difference in symptoms between
those personally affected by the disaster and those who came from
outside to volunteer.

Differences have previously been found between different types
of emergency workers when Perrin et al. (2007) studied rescue
workers at the World Trade Centre and found that PTSD diag-
nostic levels were much lower for police workers (6.2%) than for
unaffiliated volunteers (21.2%). Advanced levels of training and
organizational support may be protective factors for professional
workers (North et al., 2002; Perrin et al., 2007) while many of the
volunteers will have volunteered as a response to the disaster, often
without training or preparation.

Subjective health complaints in this sample are relatively high
especially when compared to a non-disaster Asian sample using
the same instrument (Eriksen, Hellesnes, Staff, & Ursin, 2004). The
high levels of subjective complaints may partly be explained by the
long period of physical work, e.g. handling the deceased (Ursano,
Fullerton, Kao, & Bhartiya, 1995), months of clearing out debris as
well as many having to sleep on the street during their work. Several
volunteers reported having worked for more than 24 h non-stop on
some days during the first week or month after the earthquake.

Our hypothesis regarding the predictive value of disturbed
sleep on adverse long term outcome was confirmed with reduced

sleep quality being strongly related to both PTSD symptoms and
subjective health complaints as has been found in other sam-
ples (Ford & Kamerow, 1989; Germain, 2013; Lee & Hsu, 2012;
Neylan et al., 2002; Van Liempt et al., 2007, 2011). The relation
between traumatic event exposure and sleep problems is particu-
larly pronounced among persons who do not recover from initial
symptoms, but go on to develop trauma related psychopathologies
even 18 months post disaster. Recent research has provided some
clarity regarding the nature of sleep disturbances in PTSD where
those with PTSD were found to have lighter sleep and elevated
Rapid Eye Movement density compared to controls (Kobayashi,
Boarts, & Delahanty, 2007). In fact, it is likely that intact sleep
is important for emotional recovery from trauma (Pace-Schott
et al,, 2009) and sleep disturbances in PTSD might contribute
to the development and maintenance of the disorder (Babson &
Feldner, 2010). In all, the difficult circumstances in which volun-
teers work in the aftermath of the disaster are likely to interfere
with sleep quality and, therefore, interfere even further with
emotional recovery from the traumatic events. While a third of
the volunteers slept less than 4h per night over a period of 6
months, no relation between hours of sleep and the outcomes
could be established. To date, volunteer management has focused
on hours of rest but not on the quality of rest, e.g. the type of
rest facilities volunteers return to at the end of their shift. To
make it worse, due to an imposed curfew to prevent looting in
the area, the volunteers were sometimes not able to return home
and thus had to endure adverse temporary living conditions, e.g.
sleeping at the local branch office or amongst humanitarian aid
supplies.

The fact that peri-traumatic distress did not predict PTSD symp-
toms independently or through the mediation of resource loss is
in line with the revisions in DSM-V where Criterion A2 (requiring
fear, helplessness, or horror to happen right after the trauma) was
removed in DSM-5 as research suggests that Criterion A2 did not
improve diagnostic accuracy (Friedman et al., 2011).

Ultimately, even though loss of resources contributed to PTSD
symptoms at 18 months it did not predict subjective health com-
plaints as in other samples (Hobfoll et al., 2012). The finding of
resource loss being a contributor to long-term PTSD symptoms is
in line with studies of samples of community members affected by
disasters (Benight et al., 1999; Brunet, Boyer, et al., 2001; Hobfoll,
1991; Hobfoll et al., 2006), but this is the first study to be conducted
on community volunteers. These findings support the COR theory
of Hobfoll where he states that resource loss is a major factor in
predicting long-term psychological impact of stressful events. He
highlights the concern that those who have the fewest resources are
most affected in the crisis stage, have fewer resources for recovery,
and continue to be vulnerable to the further demands that follow
in the aftermath of disaster (Hobfoll et al., 2006).
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Gender was not related to PTSD in this study although a well-
known predictor of peri- and PTSD symptoms in community
samples (Burke, Richardsen, & Martinussen, 2006; Lilly, Pole, Best,
Metzler, & Marmar, 2009; OIff, Langeland, Draijer, & Gersons, 2007).
In spite of that it is not always replicated in female professional
workers (Burke et al., 2006; Lilly et al., 2009; OIff et al., 2007).
Our findings might indicate that the study included more resilient
females or that there could be a cultural factor in how symptoms
are expressed. It has been suggested that Asian cultures might use
somatization as an alternative expression of psychological distress
following exposure to traumatic events (Kokai, Fujii, Shinfuku, &
Edwards, 2004) and the females have significantly higher subjec-
tive health complaints in the current study.

The main limitation of this study is the lack of data from
adequate control groups, which makes it difficult to rigorously
attribute the symptoms to the volunteer work. However, the ability
to compare between external volunteers and those directly affected
by the disaster gives us an opportunity to distinguish between vol-
unteers that were personally affected (thus victims) and those that
were not. This provides good reason to assume that the work itself
contributed to the long-term symptoms. A comparison with pub-
lished studies using the same assessment instruments supports our
findings that PTSD and subjective health complaints are higher in
volunteers than among professional workers (Chan & Huak, 2004;
Chang et al., 2003; Eriksen et al., 2004; North et al., 2002).

Strengths of this study include the longitudinal design, thor-
ough development of the questionnaire and the high response rate
of a unique sample of disaster volunteers due to the good registra-
tion and management within the Indonesian Red Cross. Although
22% were lost at follow-up, they were not different from those that
completed the 6-month assessment. Disaster volunteers can be a
difficult population to study as they are often a part of the affected
community, and recruitment later in time can thus be a challenge
due to relocation. Others have come from far away to assist in the
crisis but have left for their home areas by the time the research
takes place. Furthermore, especially in Indonesia where the unem-
ployment rate can be as high as 7% in some areas (BPS, 2013) and
more in disaster hit areas, it may be hard for the volunteers to get
time off work to participate in a research project.

In conclusion, this is the first study in volunteers showing the
possible effect of disaster work alone. Furthermore, it is also the
first study to show that reduced sleep quality is strongly related to
long term PTSD symptoms and subjective health complaints, over
and above 6 month symptom levels. Volunteers might be more vul-
nerable than professional rescue workers, but they may be a more
resilient group compared to community survivors, especially the
females. This might be the reason for them to volunteer to begin
with, or volunteering may help them remain more active and in
control and thereby protecting them from adverse mental health
outcomes. Future research should focus on understanding what
aspects of volunteering makes the volunteer vulnerable to com-
plaints, e.g. the preparation and training, the tasks carried out or
the quality of supervision. Furthermore, differences between com-
munity survivors and volunteers and the aspect that may make the
volunteers more resilient than their fellow community members
also deserve further exploration.

These findings may need to be considered within future revi-
sions of the Inter Agency Standing Committee (IASC) Guidelines
on the mental health of volunteer and professional disaster work-
ers (IASC, 2007). This study shows opportunities for intervention
for organizations active in disaster work, for instance, by providing
screening and supporting volunteers’ basic needs, especially those
that have lost or lost access to many personal resources, such as
proper sleeping facilities. Disaster preparedness is vitally impor-
tant and relies significantly on volunteer capacity, particularly in
developing countries where statutory services are less developed.

Attention to good volunteer mental and physical health is thus
critical for humanitarian agencies.
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