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Reykjavík University, this thesis is presented in the style of an article for submission to a 

peer-reviewed journal.  
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Abstract 

Following natural disasters, violence, alcohol, and drug consumption increase amongst the 
affected population. This behavioral change has been defined as acting out behavior and has 
also been reported as a potential long-term effect of post-traumatic stress disorder (PTSD). 
High rates of PTSD symptoms have been reported amongst individuals volunteering in the 
aftermath of natural disasters, but no studies are available on the relationship between acting 
out and PTSD amongst volunteers. The aim of the present study was to examine the 
relationship between acting out behavior and PTSD symptoms amongst 516 individuals that 
volunteered in the aftermath of a large-scale earthquake in 2006 in Yogyakarta, Indonesia. 
Acting out behavior and PTSD symptoms were assessed 12-, and 18-months post-disaster 
using five designed questions to measure acting out behavior and The Impact of Event Scale-
Revised (IES-R) to measure PTSD symptoms. Results showed that perceived sexual 
aggression and porn use increased with time following the disaster. PTSD symptoms 
predicted acting out, in the form of alcohol and drug use and perceived sexual rather than 
physical aggression. These findings support that acting out can be a potential long-term effect 
of PTSD and that the mentioned effect can be found amongst volunteers after disasters. 

Keywords:  acting out behavior, post-traumatic stress disorder, coping, volunteering, 
disaster settings 

Útdráttur 
Eftir náttúruhamfarir eykst ofbeldi og vímuefnanotkun, í því samfélagi sem verða fyrir 
áhrifum hamfaranna. Þessi breyting á hegðun hefur verið skilgreind sem útrásarhegðun (e. 
acting out behavior) og er einnig möguleg langtíma áhrif áfallastreituröskunar. Hátt hlutfall 
sjálfboðaliða sem hafa boðið sig fram í vinnu eftir náttúruhamfarir hafa einkenni 
áfallastreituröskunar, en sambandið á milli áfallastreitueinkenna og útrásarhegðunar hefur 
ekki verið skoðað meðal sjálfboðaliða. Markmið rannsóknarinnar var að skoða sambandið 
milli útrásarhegðunar og áfallastreitueinkenna meðal 516 sjálfboðaliða sem voru að störfum 
eftir jarðskjálfta árið 2006 í Yogyakarta í Indonesíu. Útrásarhegðun og áfallastreita var metin 
12 og 18 mánuðum eftir jarðskjálftann. Fimm spurningar voru hannaðar til að meta 
útrásarhegðun og The Impact of Event Scale-Revised var notaður til að mæla áfallastreitu. 
Niðurstöður sýndu að upplifun á kynferðislegri árásarhneigð og klámnotkun jókst með 
tímanum sem leið frá jarðskjálftanum. Áfallastreitueinkenni sjálfboðaliða spáðu fyrir um 
útrásarhegðun í formi áfengis og fíkniefnaneyslu og upplifun á kynferðislegri, fremur en 
líkamlegri árásarhneigð. Þessar niðurstöður styðja það að útrásarhegðun getur verið 
langtímaáhrif af PTSD og að þessi áhrif finnist meðal sjálfboðaliða eftir hamfarir. 
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Acting out behavior of individuals that volunteered in the aftermath of a natural disaster 

Natural disasters are increasing globally, both in severity and frequency, with 217 

million individuals affected every year (Guha-Sapir, Vos, Below & Ponserre, 2012; Leaning 

& Guha-Sapir, 2013). Lifetime prevalence of disaster exposure has been estimated to be 

around 4.4% - 7.5% (Garfin, Silver, Ugalde, Linn & Inostroza, 2014; Kessler, McLaughlin, 

Koenen, Petukhova & Hill, 2012). Large earthquakes, avalanches, hurricanes, and fires are 

forms of natural disasters that often have a severe and sudden impact on societies, leaving 

them in need of rapid and organized responses in order to prevent further harm (Adams & 

Adams, 1984; Thormar, 2015).  

In communities with less developed disaster preparedness and response, volunteers 

are often the main source of rescue and recovery, as opposed to professional emergency 

workers (Thormar, Gersons, Juen, Karlsson, Djakababa & Olff, 2013). Individuals who 

choose to volunteer in the aftermath of disasters often come from the affected community 

itself, and many are young individuals, who are easily available (Thormar, 2015). In disaster 

times, especially in developing countries, these volunteers carry out tasks that normally 

professionals would (e.g., evacuation of bodies and burials and first aid to the severely 

injured). Under disaster conditions, these tasks can be strenuous and have had psychological 

consequences for some (Thormar, Gersons, Juen, Marschang, Djakababa & Olff, 2010).  

Post-Traumatic Stress Disorder (PTSD) is the potential result of exposed trauma or 

stress, experienced by an individual (Ozer, Best, Lipsey, & Weiss, 2008). PTSD is 

characterized by persistent re-experiencing, avoidance/numbing and hyperarousal symptoms 

(Gray & Hassija, 2015). Lifetime prevalence of PTSD in adults has been estimated to be 

around 7.8%, being twice as common amongst women (10.4%) than men (5.0%; Kessler, 

Sonnega, Bromet, Hughes & Nelson, 1995). Following disasters, PTSD has been documented 

the most common psychological consequence amongst the general population (Garfin et al., 
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2014), professional emergency workers (Perrin, DiGrande, Wheeler, Thorpe, Farfel & 

Brackbill, 2007) and volunteers (Thormar et al., 2013). Amongst volunteers, symptoms of 

PTSD have been found to be high up to 18-months post-disaster (Thormar et al., 2013).  

Following natural disasters, individuals from the affected community face multiple 

stressors, such as losing loved ones, exposure to dead bodies, physical injuries and 

destruction of property (Thormar et al., 2013). As a consequence, normal thinking patterns 

and adaptive coping strategies can be altered and replaced with unhealthy coping strategies, 

such as alcohol and drug usage and aggression (Selye, 1974). Although positive community 

outcomes are visible (e.g., assistance and sharing; Adams et al., 1984), increased levels of 

domestic (Buttell & Carney, 2009), sexual and physical violence (Fisher, 2010) and drug and 

alcohol use (Adams et al., 1984; Gleser, Green & Winget, 1981) have been reported amongst 

the general population following disasters. The literature defines this change in behavior as 

acting out behavior (Basham, 1992). Following disasters, gender differences have been 

reported regarding acting out behavior amongst the general population. Whereas men were 

more likely to act on their frustration through aggression, violence and alcohol consumption, 

women looked to other women for support (Fisher, 2010). 

Working under stressful conditions, where individuals are exposed to traumatic 

incidents, can especially give rise to an increase in acting out behavior (Ballanger et al., 

2010; Ménard & Arter, 2013). High rates of alcohol use have been reported amongst police 

officers (Ballenger et al., 2010; Ménard et al., 2013), military personnel (Henderson, 

Langston & Greenberg, 2009; Richer, Lee & Born, 2016) and firefighters (Boxer & Wild, 

1993; McFarlane, 1998), as a result of their stressful occupation. Following disasters, the 

previously named occupations can become even more challenging and overwhelming, which 

results in an even larger increase in alcohol consumption (McFarlane, 1988). When working 

following disasters, certain tasks have shown to be more likely to cause more stress in 
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comparison to others, such as, body recovery (Epstein, Fullerton & Ursano, 1998; Labbate, 

Cardeña, Dimitreva, Roy & Engel, 1998), psychological support (Collins & Long, 2003; 

Thormar et al., 2013), first aid and medical assistance and administration (Thormar et al., 

2013). 

Behavioral dysfunctions, such as substance abuse and aggressive behaviors have been 

reported as potential long-term effects of PTSD (McFarlane, 1998; Van Der Kolk, McFarlane 

& Weisaeth, 2006). Trauma-exposed individuals with PTSD showed significantly higher 

rates of aggression (Taft, Watkins, Stafford, Street & Monson 2011), alcohol (McFarlane, 

1998) and drug disorders (Elbogen et al., 2014), compared to trauma-exposed individuals 

who were without PTSD. According to a meta-analysis conducted by Taft et al. (2011), 

PTSD was a risk factor for physical and psychological aggression towards intimate partners, 

both in military and community samples. Additionally, the association between physical 

aggression and PTSD was stronger amongst males than females. However, the meta-analysis 

only included cross-sectional studies, it was, therefore, impossible to demonstrate a causal 

directionality of the relationship between PTSD and aggression.  

Longitudinal studies have been conducted in order to understand the relationship 

between PTSD and acting out behavior over time (Bremner, Southwick, Darnell & Charney, 

1996; Elbogen et al., 2014; McFarlane, 1998). A longitudinal study by Elbogen et al. (2014) 

indicated that PTSD was a risk factor for aggression and drug and alcohol usage, amongst 

veterans. Similarly, a longitudinal study by Bremner et al. (1996) indicated that combat 

veterans reported that drugs and alcohol helped them cope with the PTSD symptoms, and 

their consumption increased in parallel with their PTSD symptoms. However, a longitudinal 

study by McFarlane (1998) found that amongst firefighters following natural disasters, those 

with PTSD were more likely to either increase or decrease their alcohol consumption in 

comparison with those without PTSD.  
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As said, high PTSD symptoms have been reported amongst volunteers following 

disasters, however, no research study that we could find in the literature has been done on the 

potential relationship between their PTSD symptoms and acting out behavior. Therefore, the 

aim of the current research study was to examine if acting out behavior was related to levels 

of PTSD symptoms in volunteers that worked on recovery in the aftermath of a natural 

disaster. From prior studies, the following hypotheses were put forward: 1) Male volunteers 

will show more acting out; 2) The association between acting out and PTSD will be stronger 

amongst male compared to female volunteers; 3) Acting out behavior will be positively 

associated with PTSD symptoms; 4) The tasks: psychological support, first aid and medical 

assistance, evacuation of bodies and administration, will be associated with acting out 

behavior.  

Method 

Participants and procedure 

In 2006, on May 27 at 5:53 AM local time, a massive earthquake hit the island of Java 

in Indonesia, in the provinces of Yogyakarta and Central Java. The earthquake was measured 

at 6.3 on the Richter scale and caused more than 6,000 individuals their lives, 37,000 were 

injured and hundreds of thousands were left homeless. The Indonesian Red Cross – Palang 

Merah Indonesia (PMI) provided 877 volunteers to respond to the needs of 200,000 severely 

affected citizens, and the evacuation of thousands of civilians, who lost their lives, to 

appropriate facilities.  

Before the volunteers were put on the field, they went to introductory meetings. 

There, they were briefed regarding what to expect on the site, what task they would be 

assigned to, provided with safety gear accordingly and introduced to their team leader. Once 

on site, they were told to rely on prior training or the quick training program they received, 

depending on whether they had already volunteered for the PMI, and thus received training or 
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whether they had volunteered spontaneously as a response to the urgent need, with no prior 

training. Some volunteers only lasted for a few days whilst some finished the whole mission, 

which spanned over two years. After they finished, and during, their volunteer time, they 

were given information on how to get help, if they felt they needed it (Thormar et al., 2013).  

The research study was approved by The Board of the Indonesian Red Cross which 

was considered sufficient by LIPI the Indonesian Institute of Sciences. The volunteers were 

informed of their right to accept or refuse to participate in the study (Thormar et al., 2013). 

Data collection took place on three different measurement points: 6-, 12-, and 18-months post 

the earthquake. The participant rate decreased between each measurement point, starting out 

with 516 (57% of those deployed) volunteers at six-months post-disaster, recruited by the 

PMI, 425 volunteers at 12-months post-disaster and 394 volunteers at 18-months post-

disaster, which was a relatively low attrition rate. Some of the volunteers came from the 

affected community, others from outside the area. The median age of the participants was 24 

years, six-months post-disaster and the sample included both males (74.3%) and females 

(25.7%). The participants did not get any direct benefits for taking part in the research study.  

Measures 

The measurement tool that was used for this study was originally piloted on 30 

volunteers that volunteered in the post-Tsunami operation in 2004, for feasibility and cultural 

adequacy. The final tool was developed using valid instruments and designed questions 

identified as being of importance during the pilot study. The questionnaire was translated by 

a bilingual Indonesian psychologist, who specialized in trauma, from English to Bahasa the 

Indonesian language. For verification, it was back-translated to English by a third party 

(Thormar et al., 2013).  

Demographic characteristics were evaluated, namely age, gender, marital status and 

educational level. Additionally, volunteering experience and tasks carried out during mission 
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were assessed. Volunteering experience was measured using an open question, asking the 

participant how many disaster missions they had worked on prior to their deployment to 

Yogyakarta. Tasks during mission were measured with a multiple-choice question, where 

participants were asked to mark all the tasks they worked on while they were working on the 

earthquake recovery. The following tasks were measured: Assessment of needs, relief 

distribution, logistics and warehouse, radio and communication, psychological support, first 

aid and medical assistance, blood transfusion unit, tracing mailing service, water and 

sanitation, evacuation of bodies, field kitchen, shelter, security and administration. The tasks 

used in this study and assessed against acting out behavior were psychological support, first 

aid and medical assistance, evacuation of bodies and administration, as they had been shown 

to be the most strenuous ones in a prior analysis (Thormar et al., 2013). 

Five designed questions were used to measure the participants acting out behavior. 

They were the following: Since the earthquake, have you ever drunk or used drugs more than 

you meant to; Since the earthquake, have you ever wanted or needed to cut down on your 

drinking or drug use; Since the earthquake, based on what you have observed have people 

around you become more sexually aggressive, such as being more demanding in things 

related to sex; Since the earthquake, based on what you have observed have people around 

you become more physically aggressive, for example, have there been more instances of 

fighting and/or threatening each other; Since the earthquake, based on what you have 

observed, have people around you used more pornographic materials, for example, books, 

magazines, films etc. Three of the questions asked about perceived sexual and physical 

aggression in others and the use of pornographic material, this was due to cultural norms. 

According to local psychologists, it was considered too sensitive to ask directly about these 

behaviors, as participants would likely not answer them if asked directly. Therefore, it was 

advised to ask about it in third person, which could reflect the behaviors of others or their 
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own behaviors. For all five questions, higher scores indicated greater acting out. The 

response formats for the first two questions were on a 4-point scale with the answers ranging 

from never too often. The response formats for the last three questions ranged from not 

perceiving more sexual and physical aggression in others and the use of pornographic 

material to perceiving much more sexual and physical aggression in others and the use of 

pornographic material. 

The Impact of Event Scale-Revised (IES-R; Weiss & Marmar, 1997) was used to 

measure Post-traumatic stress (PTS) symptoms. IES-R is a 22-item self-report measure that 

assesses subjective distress for any specific life event. The volunteers were instructed to 

indicate their distress for the past seven days, with respect to their experience in Yogyakarta. 

The total score of the scale ranged from 0-88. The response format was on a 5-point scale 

with the answers ranging from 0 (not at all) to 4 (extremely), with high scores indicating 

greater distress (Thormar et al., 2013). IES-R is not used to diagnose PTSD, but a cut-off 

score at 33 corresponds to a PTSD diagnosis (Creamer, Bell & Failla, 2003), which was used 

in the current study. IES-R has been reported to have sufficient psychometric properties in 

several studies (Creamer, Bell, & Failla, 2003; Lim et al., 2009; Weiss, 2007). In the present 

study, the scale demonstrated high internal consistency at six-, (a = 0.88), 12-, (a = 0.9) and 

18-months (a = 0.91) post-disaster.  

Statistical Analysis  

Descriptive statistics were used in order to gain basic information regarding sample 

characteristics, participants acting out behavior and PTSD. Paired sample t-test was 

conducted to indicate if volunteer’s PTSD symptoms and acting out behaviors were 

significantly different at 12 and 18-months post-disaster, and independent sample t-test was 

conducted to reveal if there was a statistical difference between gender. Additionally, 
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factorial analysis of variance was used to test the interaction between the effect of gender and 

the effect of PTSD symptoms on acting out behavior. 

The relationship between participants PTSD symptoms and acting out behaviors was 

assessed using Pearson correlation and multiple linear regression, with the acting out 

variables: wanting or needing to cut down on alcohol and drug usage, unintended use of 

alcohol and drugs, perceived sexual aggression, perceived physical aggression and perceived 

use of porn, as outcomes. The following variables were entered in two steps in a hierarchical 

regression analysis in order of their importance in predicting the outcome, based on support 

found for them in prior research studies: Step 1: Demographics (age and gender); Step 2: 

PTSD at 12-months, PTSD at 18-months and tasks during mission (psychological support, 

administration, evacuation of bodies and first aid and medical assistance). First, acting out 

behaviors at 18-months post-disaster were used as outcomes. Then, acting out behaviors at 

12-months post-disaster were used as outcomes. In the second analysis, PTSD symptoms at 

18-months were replaced by PTSD symptoms at six-months in predicting the outcome.  

The assumption of no multicollinearity was not violated as the correlation between 

the predictors was max .58, and therefore below r < .9. Additionally, the VIF values were all 

well below 10 and the tolerance ranged from .614 – .990, which was well above .200, and 

therefore it was safely concluded that there was no collinearity within the data. The Durbin-

Watson test ranged from 1.83 - 2.15, indicating that the assumption of independent errors was 

met. Additionally, the cross-validity of the models was considered good. In the current study, 

significance tests were two-tailed (a = .05). 

Results 

Sample Characteristics 

The participant’s demographic characteristics are exhibited in Table 1.  
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Table 1 

Yogyakarta Volunteers Demographics: Gender, age, marital status, level of education, 

number of prior disaster missions and task during mission 

Demographic variables N % 

Gender 471  
Male  350 74.3 % 
Female 121 25.7 % 

Age 459  
< 25 years old 279 54 % 
25- 29 years old 73 22.7 % 
30-34 years old 49 10.7 % 
> 35 years old 58 12.6 % 

Marital status 465  
Single 354 76.1 % 
Married 105 22.6 % 
Divorced  1 0.2 % 
Separated 1 0.2 % 
Widowed 4 0.9 % 

Level of education 410  
Elementary  2 0.5 % 
Junior high < 15 18 4.4% 
Senior high < 18 227 55.4 % 
Skill-based post-secondary education 52 12.7 % 
University education 111 27 % 

Number of prior disaster missions 307  
0 27 8.8 % 
1-2 187 60.9 % 
> 3 93 30.3 % 

Task during mission 446  
Psychological support 30 6.7 % 
First aid and medical assistance 144 32.4 % 
Evacuation of bodies 89 20.0 % 
Administration 

 
78 17.5 % 

Note: Data were missing on some demographics 
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From a total sample of 516 participants, 350 males (74.3%) and 121 females (25.7%), 

were willing to reveal their gender. In SPSS, males took the value of 1 and females the value 

of 2. Majority of participants were single (76.1%), younger than 25 years old (54%) and had 

only completed senior high school (55.4%). Majority of participants had worked 1-2 missions 

prior to their deployment in Yogyakarta (60.9%), but for 8.8% it was their first deployment 

and the rest (30.3%) had worked more than 3 missions. From the tasks used in this study, 

most had worked on first aid and medical assistance, or 32.4 % of the participants.  

PTSD and Acting out behaviors 

Twelve months post-disaster, 23.3% of the participants scored 33 or higher on the 

IES-R, which corresponds to a PTSD diagnosis (Creamer et al., 2003). At 18-months post-

disaster, 20.5% of the participants scored above the cut-off for a PTSD diagnosis. Results 

from a paired sample t-test indicated that on average, participants experienced significantly 

greater PTSD symptoms at 12-months post-disaster, (M = 24.59, SD = 12.41), compared to 

18-months post-disaster (M = 22.72, SD = 13.54), t(228) = 2.36, p < .05. PTSD symptoms 

were neither significantly different between genders 12-months post-disaster, t(326) = 0.45, p 

= 0.65 nor 18-months post-disaster, t(257) = .014, p = 0.98.  

As seen in Table 2, participants acting out behavior increased between 12-, to 18-

months post-disaster. Results from a paired sample t-test indicated that on average, the 

volunteers perceived significantly more sexual aggression in others at 18-months post-

disaster (M = 1.60, SD = 0.9), compared to 12-months post-disaster (M = 1.47, SD = 0.8), 

t(223) = 2.12, p < .05. Volunteers’ perception of porn usage was also significantly greater at 

18-months post-disaster (M = 1.45, SD = 0.77) compared to 12-months post-disaster (M = 

1.31, SD = 0.62), t(221) = 2.85, p < .05. No significant differences were found for the two 

time-points for the remaining acting out behaviors.  
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Table 2  

Participant’s Acting Out Behaviors at 12 and 18-months post-disaster           

 12-months  18-months        

Acting out behaviors N % N % 
Unintended alcohol or 
drugs usage 354  276  

Never 310 87.6% 232 84.1% 
Rarely 30 8.5% 25 9.1% 
Sometimes 12 3.4% 16 5.8% 
Often 2 0.6% 3 1.1% 

Needed to cut down 
alcohol or drug usage 322  262  

Never 212 65.8% 172 65.6% 
Rarely 19 5.9% 17 6.5% 
Sometimes 35 10.9% 27 10.3% 
Often 56 17.4% 46 17.6% 

Perceived more sexual 
aggression in others  352  275  

No 249 70.7% 179 65.1% 
A little more 61 17.3% 42 15.3% 
Somewhat more 33 9.4% 42 15.3% 
Much more 9 2.6% 12 4.4% 

Perceived more physical 
aggression in others  354  275  

No 243 68.6% 162 58.9% 
A little more 70 19.8% 62 22.5% 
Somewhat more 31 8.8% 36 13.1% 
Much more 10 2.8% 15 5.5% 

Perceived others using 
more pornographic 
materials 

351  276 
 

No 283 80.6% 185 67% 
A little more 45 12.8% 54 19.6% 
Somewhat more 21 6.0% 31 11.2% 
Much more 2 0.6% 6 2.2% 

Note: Data were missing on some questions 
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To test the first hypothesis, that male volunteers would show more acting out, 

independent sample t-test was conducted and the results indicated that on average, male 

volunteers (M = 1.22, SD = 0.55; M = 1.32, SD = 0.68) reported higher frequency of 

unintended drinking or drug usage, than female volunteers (M = 1.08, SD = 0.35; M = 1.09, 

SD = 0.37), for both 12-months post-disaster, t(322) = 2.15, p < .05, and 18-months post-

disaster, t(255) = 2.67, p < .05. No significant differences were found between the genders 

for the remaining acting out behaviors. Therefore, the first hypothesis was supported.  

To test the second hypothesis, that the association between acting out and PTSD 

would be stronger amongst male compared to female volunteers, factorial ANOVAs were 

conducted. Results indicated that there was not a significant interaction effect between PTSD 

symptoms and gender on any of the acting out behaviors, which indicated that males and 

females were not affected differently by PTSD symptoms, therefore, the second hypothesis 

was not supported.  

Relationship between PTSD and Acting out behaviors 

A Pearson correlation was computed to test the third hypothesis, that acting out 

behavior would be positively associated with PTSD symptoms. The results indicated that 

volunteers’ PTSD symptoms were significantly related to wanting or needing to cut down on 

alcohol and drug usage at both 12-months post-disaster (r = .182**, p < .001) and 18-months 

post-disaster (r = .266**, p < .001). PTSD symptoms were also significantly related to 

perceived sexual aggression at 12-months post-disaster (r = .190**, p < .001) and 18-months 

post-disaster (r = .170**, p = .005). Lastly, PTSD symptoms were significantly related to 

perception of porn usage at 12-months post-disaster (r = .157**, p = .003) and 18-months 

post-disaster (r = .162**, p = .007). Therefore, the third hypothesis was supported. However, 

there was no significant relationship between PTSD symptoms and perceived physical 

aggression at neither 12-, (r = .071, p = .091), nor 18-months post-disaster (r = .057, p = 
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.198). Additionally, there was no significant relationship between PTSD symptoms and 

unintended use of alcohol and drugs at neither 12-, (r = .073, p = .086), nor 18-months post-

disaster (r = .004, p = .479).  

Prediction of acting out behaviors 

Hierarchical multiple linear regression analyses were performed with the variables 

age, gender, PTSD symptoms at 18-months post-disaster, PTSD symptoms at 12-months 

post-disaster and tasks during mission as predictors, and the volunteer’s acting out behaviors 

at 18-months post-disaster were used as outcome variables, that is, wanting or needing to cut 

down on alcohol and drug usage, unintended use of alcohol and drugs, perceived sexual 

aggression, perceived physical aggression and perceived use of porn. As seen in Table 3, the 

predictors accounted for 11% in the variation in perceived sexual aggression and 13% of the 

variation in wanting or needing to cut down on alcohol and drug usage.  

Table 3  

Beta coefficients from Hierarchical Multiple Linear Regression of Prognostic Indicators of 

Acting Out Behaviors 18-months post-disaster 

 

Cut down alcohol 

or drugs 

Used more 

alcohol or drugs 

Perceived sexual 

aggression 

 Perceived physical 

aggression 

Perception 

of porn 

Note: T2 = 12-months post-disaster; T3= 18-months post-disaster 

*p < .05, **p < .01, ***p < .001 (2-tailed) 

 

 

Step 1 

ß 

Step 2 

ß 

Step 1 

ß 

Step 2 

ß 

Step 1 

ß 

Step 2 

ß 

Step 1 

ß 

Step 2 

ß 

Step 1 

ß 

Step 2 

ß 

Age  -.14* -.16* -.06 -.07 -.12 -.16* -.06 -.07 -.22** -.22** 

Gender -.14 -.11 -.15* -.11 -.08 -.07 .02 .02 -.05 -.04 

PTSD T3  .33***   .11  .30***  .15  .15 

PTSD T2  -.09  -.03  -.10  -.22  .09 

First aid  .07  .16*  .08  .01  .08 

R2 .04 .13 .02 .08 .02  .11 .00 .02 .05 .11 
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As seen in Table 3, females reported less use of unintended drinking or drug usage at 

18-months post-disaster (ß = -.15, p = .03). A significant negative relationship was found 

between age and wanting or needing to cut down on alcohol or drug use (ß = -.16, p = .03), 

perceived sexual aggression (ß = -.16, p = .02) and perception of porn usage (ß = -.22, p = 

.002). A positive relationship was found between PTSD symptoms at 18-months post-disaster 

and wanting or needing to cut down on alcohol or drug use (ß = .33, p < .001) and perceived 

sexual aggression (ß = .30, p < .001), which indicated that when PTSD symptoms increased, 

so did the aforementioned acting out behaviors. PTSD symptoms at 12-months post-disaster 

were not related to acting out behaviors at 18-months post-disaster. Psychological support, 

administration, and evacuation of bodies were also not significantly related to any of the 

acting out behaviors, therefore, were not exhibited in Table 3. However, a positive 

relationship was found between being assigned to first aid and medical assistance and using 

more alcohol and drugs than intended (ß = .16, p = .03), which indicated that volunteers that 

carried out first aid and medical assistance reported more unintended drinking and drug use. 

Therefore, the fourth hypothesis was partly supported, that the tasks: psychological support, 

first aid and medical assistance, evacuation of bodies and administration, would be associated 

with acting out behavior.  

Hierarchical multiple linear regression analyses were also performed with the 

variables age, gender, PTSD symptoms at 12-months post-disaster, PTSD symptoms at six-

months post-disaster and tasks during mission as predictors, and volunteers’ acting out 

behaviors at 12-months post-disaster, that is, wanting or needing to cut down on alcohol and 

drug usage, unintended use of alcohol and drugs, perceived sexual aggression, perceived 

physical aggression and perceived use of porn as outcome variables. As seen in Table 4, 

females reported less use of unintended drinking and drugs at 12-months post-disaster (ß = -

.15, p = .01). A negative relationship was found between age and wanting or needing to cut 
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down on alcohol and drug usage (ß = -.13, p = .03), using more alcohol and drugs than 

intended (ß = -.12, p = .04) and perception of porn usage (ß = -.13, p = .03).  

Table 4  

Beta coefficients from Hierarchical Multiple Linear Regression of Prognostic Indicators of 

Acting Out Behavior 12-months post-disaster 

 

Cut down alcohol 

or drugs 

Used more 

alcohol or drugs 

Perceived sexual 

aggression 

 Perceived physical 

aggression 

Perception    

of porn 

Note: T1 = six-months post-disaster; T2= 12-months post-disaster 

*p < .05, **p < .01 (2-tailed) 

As seen in Table 4, PTSD symptoms at 12-months were positively related to wanting 

or needing to cut down on alcohol and drug usage (ß = .21, p = .003) and perceived sexual 

aggression (ß = .20, p = .002), which indicated that when PTSD symptoms at 12-months 

post-disaster increased, so did the aforementioned acting out behaviors. PTSD symptoms six-

months post-disaster were not related to any of the acting out behaviors 12-months post-

disaster. A negative relationship was found between evacuation of bodies and perceived 

sexual aggression (ß= -.18, p = .004), which indicated that volunteers involved in evacuation 

reported less sexual aggression in others, therefore, partly supporting the fourth hypothesis 

that the tasks: psychological support, first aid and medical assistance, evacuation of bodies 

and administration, would be associated with acting out behavior.  

 Step 1 

ß 

Step 2 

ß 

Step 1 

ß 

Step 2 

ß 

Step 1 

ß 

Step 2 

ß 

Step 1 

ß 

Step 2 

ß 

Step 1 

ß 

Step 2 

ß 

Age  -.13* -.12 -.12* -.11 -.11 -.11 -.04 -.02 -.14* -.13* 

Gender -.10 -.09 -.17** -.15* -.05 -.04 .02 -.00 .03 .04 

PTSD T2  .21**   .09  .20**  .07  .11 

PTSD T1  -.01  .02  .09  .09  .12 

Evacuation  -.03  -.03  -.18**  -.01  -.12 

R2 .02 .08 .04 .07 .01  .10 .00 .03 .02 .07 
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Discussion 

The main objective of the current research study was to examine the relationship 

between PTSD and acting out behavior of 516 individuals that volunteered in the aftermath 

of a large-scale earthquake in Yogyakarta, Indonesia. From prior studies, we hypothesized 

that male volunteers would show more acting out behavior, and their PTSD symptoms would 

have a stronger relationship with their acting out behavior compared to female volunteers. 

Furthermore, that the relationship between PTSD and acting out would be positive and that 

certain tasks that were carried out during mission (psychological support, first aid and 

medical assistance, evacuation of bodies and administration) would be associated with acting 

out.  

It was hypothesized that male volunteers would show more acting out as a result of 

PTSD than female volunteers, as was reported by Taft et al. (2011). The results were partly as 

expected. Male volunteers acted out using alcohol or drugs to a greater extent than female 

volunteers, which was consistent with what has been reported amongst the general population 

following disasters (Fisher, 2010). However, the effect of PTSD on alcohol and drug usage 

was not different for male and female volunteers, likewise for perceived physical aggression, 

sexual aggression and the use of porn. Which is inconsistent with what has been found in 

community and military samples (Taft et al., 2011). Additionally, contrary to our 

expectations gender did not predict perceived aggression, which indicates that either male 

volunteers were not being more sexually or physically aggressive and using more porn, or 

that they were perceiving this in others to the same degree as female volunteers. Again, these 

results are not in line with prior research studies, where after a disaster, women perceived 

more violence than men (Anastario, Shehab & Lawry, 2009; Schumacher, Coffey, Norris, 

Tracy, Clements & Galea, 2010), and men showed more aggression and violence than 

women (Fisher, 2010). This inconsistency might be due to the fact that in the current study, 
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aggression and porn usage was asked in third person, therefore, it was not completely clear if 

the volunteers were expressing their own aggression or aggression in others.  

Our hypothesis regarding the positive relationship between PTSD and acting out was 

confirmed. Pearson correlation and multiple linear regression indicated that PTSD did result 

in acting out, or the perception of others acting out. A positive relationship was found 

between PTSD and wanting or needing to cut down on alcohol and drug usage, perceived 

sexual aggression and perceived porn use. These results suggested that PTSD symptoms 

amongst volunteers following disasters were strongly related to acting out, which has been 

found in other samples following disasters (McFarlane, 1998) and following other types of 

traumatic experience (Bremner et al., 1996; Elbogen et al., 2014; Taft et al., 2011). 

Interestingly, in the current research study acting out took a more sexual direction, in a form 

of perceived sexual aggression, rather than physical aggression. The volunteers with PTSD 

either were more sexually aggressive or perceived that in others. However, volunteers with 

PTSD were not perceiving more physical aggression. The results from the current research 

study may be explained with the community‘s beliefs and religion. Yogyakarta is a very 

peaceful community, around 90% of the civilians are Muslims and violence against another 

person is treated with contempt. Which could explain why PTSD symptoms were expressed, 

or perceived in a sexual manner, which is less obtrusive than physical aggression. This can be 

further supported by the fact that perceived sexual aggression and perception of porn usage in 

others was the only form of acting out that increased significantly following time spent from 

the disaster.  

It was hypothesized that certain tasks that were carried out during mission 

(psychological support, first aid and medical assistance, evacuation of bodies and 

administration) would be associated with acting out, which was partly supported. Multiple 

linear regression indicated that the one task that was positively related to acting out was first 
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aid and medical assistance, it was related to unintended alcohol or drug use. Contrary to our 

expectations, psychological support and administration was not related to acting out, which 

was surprising because similar tasks have been reported as causing the most stress, following 

disasters (Collins & Long, 2003; Thormar et al., 2013). The lack of significant relationship 

might have been due to the limited number of volunteers that both answered the acting out 

questions and carried out psychological support or administration. Another task that has been 

identified as the most difficult tasks and causing the most stress is evacuation of bodies 

(Epstein et al., 1998; Labbate et al., 1998), therefore it was surprising that a negative 

relationship was found between that task and perceived sexual aggression. However, as 

previously mentioned by Thormar et al. 2013, burying and praying for the victims in a proper 

manner serves as a central obligation for all Muslims. Therefore, the volunteers that worked 

on evacuating bodies, might have looked at this task as fulfilling their religious responsibility 

as good Muslims. By recovering the dead they provided families opportunities to bury and 

pray for their loved ones. This might have resulted in an inner calming and therefore, 

decreased the likelihood of them acting out.  

As said, the majority of the civilians are Muslims and therefore, the use of alcohol and 

drugs are at a minimum. Consequently, the main objective of the current research study was 

sexual and physical aggression. However, the results concerning alcohol and drugs were 

surprising. The volunteers were asked if they felt they had used more, or wanted/needed to 

cut down on alcohol or drugs after the earthquake. The answers ranged from never to often. 

The questions did not take into account those that did not drink, because those individuals 

automatically answered with never. Therefore the results were biased and only indicated that 

those that drank, started drinking more after the earthquake. From the results, it was possible 

to conclude that around 7-17 % of the volunteers indicated that they had a drinking or drug 
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problem, which is interesting in a community where alcohol and drug consumption is close to 

none. 

Some limitations of the current study should be considered. First, the majority of the 

sample were male, so when comparing males and females, the number of females who 

answered the questions utilized in the study could have been few. Second, as said, sexual and 

physical aggression and porn usage were measured in third person. Therefore, it was 

unknown if the volunteers were reporting their own behavior or the behavior of others. 

Thirdly, acting out behavior was only measured at 12-, and 18-months after post-disaster. It 

was therefore not known how the volunteers acted out closer in time with the disaster. Lastly, 

the study was conducted using self-report measure, so other factors might have influenced 

how the volunteers responded, such as other respondents and social desirability. These 

limitations should be taken into account when interpreting the results of this study.  

The current study also had strengths, primarily the sample size was considerably large 

(N=516) and a longitudinal design was used. The questionnaire that was used was developed 

with great detail and the response rate was high. Additionally, the Indonesian Red Cross 

provided a unique sample of individuals that volunteered after a disaster, due to their 

admirable registration and management within the Indonesian Red Cross.  

To conclude, this was the first longitudinal study on volunteers working in the aftermath 

of a disaster, which explored PTSD as a predictor of acting out behavior. From the study, 

important information was given on how sexual aggression and porn usage increased 

significantly with time following a natural disaster. The study sheds light on drinking and 

drug use and perceived sexual aggression as a potential long-term effect of PTSD, following 

disasters. Moreover, that the mentioned effect can be found amongst volunteers, especially 

amongst the young and those that carried out first-aid and medical assistance. In addition, the 

results contribute to the prior knowledge on the impact of volunteer work in disaster settings. 
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The results should be considered when preparing volunteers for their disaster missions, and 

provide them with better and healthier coping strategies. The results emphasize the 

importance for humanitarian agencies to give attention to the volunteers‘ mental health. 

Organizations should provide early interventions, such as screening (Thormar et al., 2013), to 

decrease levels of PTSD symptoms amongst volunteers after a disaster, as these symptoms 

can facilitate drug and alcohol problems and perceived sexual aggression.  

Future research studies should focus on understanding the moderators between PTSD 

symptoms and acting out behaviors in volunteers, in order to identify possible protective 

mechanisms, that could hinder aggression and alcohol or drug use, or other forms of acting 

out which has frequently been reported following natural disasters.  
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