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ABSTRACT 

Background: Post-traumatic stress disorder (PTSD) is one of the most common neuropsychiatric disorders that 

may develop followingtraumatic lifeevents (Chiba, 2019). This study is an acute screening for Post-Traumatic 

Symptoms among children who survivedthe 2018earthquake and subsequent tsunami and soil liquefaction in Palu, 

Sulawesi, Indonesia. These events werenotable, as they were among the worst disasters in the world and caused 

massive deaths and destruction in the region. 

Objectives: The general objective of this study was to determine whether child earthquake survivors inPalu are 

affected by PTSD. This study also specifically focused on the age, gender, and ethnic group of the children earthquake 

survivors in the different areas of Kayumalue and JonoOgeto determine if any relationship exists with post-traumatic 

symptoms.  

Methods:A cross-sectional survey was conducted in the affected areas in Kayumalue and JonoOge. Data were 

collected from 69 children who were affected by the earthquake. The PTSS-10 scale, which isa structured questionnaire 

consisting of 10 close-ended questions, was used for this study. Correlation of the post-traumatic symptoms scores 

with age, gender, and the ethnic tribe was also analyzed. 

Results: Atotal of 69 children (26 boys and 43 girls) with a mean age of 10.2 years and are from different ethnic 

tribesinKayumalue and JonoOge participated in this study. The majority (81.2%) showed no obvious post-traumatic 

symptoms.Some of the children (11.6%) showed borderline post-traumatic symptoms,whilea few (7.2%) 

displayedsignificant post-traumatic symptoms.  

Among the two areas the researchers studied, the child survivors in Kayumaluedid not exhibit obvious signsof PTSD, 

while the children survivors in JonoOgeshowed significant effects of PTSD (significant up to p<0.05%). 
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Conclusions:  

PTSD may develop following exposure to traumatic events. Children, adolescents, those from certain ethnic minorities, 

and those who experienced a more severe traumatic event have an increased risk of developing PTSD. However, more 

studies are needed in order to establish the full extent of the problem and determine how best to intervene. 

1. Introduction 

In September 2018, the Island of Sulawesi, Indonesia was rocked by a strong earthquake. Itwas recorded to have a 

magnitude of 7.5 and its epicenter waslocated 48 miles away from the city of Palu. A few hourslater, a huge tsunami 

reached the city and swept away a large number of houses and buildings. According to the National Disaster 

Management Agency(NDMA), a total of 832 people died and 580 got injured in that incident. The WHO 2018 Report 

further stated that a total of 16,732 people weredisplaced and 4,340 people died due to both the earthquake and tsunami. 

As a result, it was describedas the deadliest earthquake in the world that year. The whole event was then dwarfed by 

the deaths and destruction that occurred due to the soil liquefaction that followed. 

Post-traumatic stress disorder (PTSD) is a mental health conditionthatfrequently develops afterexperiencing or 

witnessing a traumatic or life-threatening event, such as disasters. The most common symptoms may include 

flashbacks, nightmares, and severe anxiety, as well as uncontrollable thoughts about the event. PTSD can be identified 

by biological changes and is consequently complicated by various types of physical and mental health problems. The 

incidence of PTSD symptoms in Asia ranges from 8% to 37% and is significantly much higher in areas prone to natural 

disasters (Math, Nirmala, Moirangthem& Kumar, 2015; Usami, Iwadare, Kodaira et. al., 2011; Udomartn, 2018).  

Children are greatly at risk of developing PTSD. The American Academy of Pediatrics reported that around 25% of 

child populations are affected by mental illnesses, such as depressive disorders, generalized anxiety disorders, and 

PTSD, after exposure todisasters. For instance, a study involving the notorious earthquakesof Wenchuan and Lushan 

in China,which occurred in 2008 and 2013 respectively,found out that children and adolescents were prone to getting 

somatic and depressive symptoms (Xu, Wang & Tang, 2018). In another study, the researchers found an increased 

prevalence of psychological problems or mental health illnesses, especially PTSD, among the school children in China 

(Zang, Zu & Du, 2015).This may be due to their lack of experience with negative events, as well as poor coping 

mechanisms (Usam, Iwadare&Kodaira, et al, 2018). 

Since there isplenty of evidence that children and adolescents are at risk of PTSD following disasters, a strong 

earthquake followed by a huge tsunami and major soil liquefaction,such as the one thatoccurred in Palu, will definitely 

be disastrous to their mental health. Hence, it was important to find out if these child survivorshave indeed been 

affected by post-traumatic stress symptoms (PTSS).The purpose of this study was to determine whether the child 

earthquake survivors in Paluwere affected by PTSD after exposure to the earthquake, tsunami and soil liquefaction. 

Furthermore, the researchers wanted to find out if the ages, genders, ethnic groups, and geographical distribution of 

these children have a bearing on the risk of developing PTSD. 
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2. Methodology  

2.1 Study Design 

The approach for this research was a cross-sectional survey with guided questionnaires. The data were then collected 

and descriptively analyzed. The target populations of this study were children earthquake survivors in two separate 

relocation camps, namely: 

• Kayumalue relocation camp along the seaside near the tsunami-affected area 

• JonoOge relocation camp in Balaroa, near the liquefaction area 

2.2 Sample Population 

All willing children who agreed to participate had ages ranging from age 7 to 12.However, they were only allowed to 

partake in this study if consent was given by their caretaker or parents.  

• Kayumalue relocation Camp: 47 children 

• JonoOge relocation Camp:22 children 

2.3 Sampling Method 

The research was conducted using non-probability sampling and the sampling method used was convenience sampling. 

This method was carried out by choosing two big relocation camps in the earthquake-affected areas. Paramedics and 

health workers were recruited and trained to administer the questionnaires to thesechild survivors. The data was then 

collected and analyzed. 

2.4 Survey Instrument 

The Post-traumatic Symptom Scale (PTSS-10) has 10 questions that determine the well-being and typical reactions 

that occur as a result of stress of every individual. A cut-off score greater than or equal to 35 predicts a diagnosis of 

Post-Traumatic Stress Disorder. Patients with scores between 27 and 35 maybe considered to have post-traumatic 

stress symptomatology in the subsyndromal area of PTSD. 

The content validity index was 0.916. Furthermore, the face validity revealed that the questionnaire was easy to answer 

(93.5%) and had an easy-to-understand appearance and layout (94.3%) anddisplayed clarity of words (96.5%). Internal 

consistency reliability was done by computing the Cronbach’s alpha, which was 0.83 (>0.70). Therefore, the 

questionnaire is reliable. 

 

 

2.5 Data Analysis 
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The primary data analysis was coded and analyzed in SPSS Version 18. Descriptive statistics were used to describe 

the demographic features of the participants, and tables with frequency and percentages were used to interpret the 

results. The correlation of the post-traumatic symptoms score with age, gender, and ethnic tribeswere also analyzed. 

2.6 Ethical Consideration 

The protocols were reviewed by the Medical Research Ethical Committee (MREC) of the Asia Metropolitan University 

to ensure full protection of the rights of the subjects of this study. Following the acquisition of MREC approval, the 

questionnaires were distributed to the subjects. And to assure confidentiality, all the information collected was handed 

over to and kept by the researchers alone. 

 

3. Results 

 

69 children between the age of 7 and 13were considered valid participants for this study. These children belonged to 

the different ethnic tribes located inKayumalue and JonoOge. Further demographic details are presented in the 

following table (Table 1).  

 

Table 1:Demographic Characteristics of the Respondents 

 Demographic variables n % 

Gender    

 Male 26 37.7 

 Female 43 62.3 

Ethnicity Tribe    

 Kayumalue 47 68.1 

 JonoOge 22 31.9 

Age Mean: 10.21 

Total                                                                     69                                  100%   

 

Although the majority of these children did not suffer from post-traumatic symptoms, 7.2% of them showed symptoms 

that suggest the presence of post-traumatic stress (Table 2). The most commonly reported symptom was thefear of 

situations or places that reminded them of the event (n=24, 34.7%). Also, the children were discovered to be least 

affected by frequent mood swings (n=5, 7.2%).  
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Table 2:Prevalence of Post-Traumatic Symptoms (PTS) 

Classification N % 

No obvious PTS  

(total score <27) 

56 81.2 

Borderline PTS 

(total score between 27-35)  

8 11.6 

Suggestive of PTS 

(total score >35) 

5 7.2 

 

Analyzing the data further, it seemed that age and gender were not correlated with an increased risk of post-traumatic 

symptoms. However, the difference in ethnicity was discovered to be significantly correlated with higher PTS scores 

(r=.536, p<0.01), as seen in Table 3.The researchers also found out that children from the seaside village of Kayumalue 

where the tsunami occurred had no obvious post-traumatic symptoms,  while children from the mountainous region of 

JonoOge, which experienced soil liquefaction, were significantly affected by PTSD (p<0.05). 

Table 3: Correlation of the Post Traumatic Symptoms Score with Age, Gender, and Ethnic Tribe 

Correlations 

 PTSscore Age Gender Ethnic Tribe 

PTSscore Pearson Correlation 1 .057 .017 .536** 

Sig. (2-tailed)  .644 .889 .000 

N 69 69 69 69 

Age Pearson Correlation .057 1 -.134 -.010 

Sig. (2-tailed) .644  .272 .937 

N 69 69 69 69 

Gender Pearson Correlation .017 -.134 1 -.046 

Sig. (2-tailed) .889 .272  .710 

N 69 69 69 69 

Ethnic Tribe Pearson Correlation .536** -.010 -.046 1 

Sig. (2-tailed) .000 .937 .710  

N 69 69 69 69 

**. Correlation is significant at the 0.01 level (2-tailed). 

 

 

 

 

5. Discussion 
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Mental health problems can occur following natural disasters. In particular, the occurrence of the mental condition 

called PTSD in affected populations is extremely common. Two extreme ages,namely the younger children and older 

adults, those in the lower socioeconomic strata, and people who suffer from previous mental health problems are 

comparatively more vulnerable to mental illnesseslike PTSD after a post-traumatic event (Asim, Mekkodathi, Sathian, 

Elayedath, Kumar, Simkhada and Van, 2019).Moreover, the geographical site of countries that lie in the Pacific Ring 

of Fire, including Indonesia,make them susceptible to experiencing earthquakes and volcanic eruptions. Hence, people 

from thesecountriesare at greaterrisk of developing PTSD (WHO, 2018). 

In this study, the researchers identified a number of children and adolescents from Palu, Indonesia who survived the 

2018 major earthquake, tsunami, and liquefaction as having symptoms of post-traumatic stress. Previous studies have 

found a huge range in the prevalence of PTSD in children and adolescents following earthquakes, particularly ranging 

from 4.5% to 95% (Heetkamp and de Terte, 2015), and the value obtained by the researchers fellwithin that range. 

This means it is in keeping with recent findings. 

Having said that, it is intriguing that the condition can have such a diverse range of prevalence and is not an isolated 

incident. For example, studies reported that the prevalence of PTSD after the super-cyclone Orrisa, the Gujarat 

earthquake, the Tamil Nadu tsunami, and the Bihar flood is higher than the total number of diagnosed PTSD cases 

prior to these natural disasters, with studies found in other countries having generally the same results under the same 

circumstances (Chadda, Malhotra, Kaw, Singh &Sethi, 2007; Rajkumar, Mohan &Tharyan, 2013).Why is this so? 

Some believed that it is not the event themselves, but rather, the consequences of such eventsthat may play a role in 

the causation of PTSD. For instance, the population affected by natural disasters may suffer fromunseen stresses, such 

as physical injuries, fear of dying, and loss of loved ones, as well as social and economic burdens,due to the various 

effects of such events (Norris, Friedman,Watson, Byrne, Diaz &Kaniasty, 2002; Bhugra& Van, 2006).  

 

On the other hand, it is also possible that the symptoms of PTSD itself are the cause of the difficult circumstances in 

the aftermath of disasters. For example, people who survived a major traumatic event, like a tsunami or earthquake, 

may report difficulty in sleeping or experience nightmares and flashbacks. Moreover, they may experience behavioral 

and emotional difficulties, suchas having a low mood, loss of concentration, self-isolation, substance abuse, and 

difficulty in thinking straight. These difficulties willbe reflected in their social and family life, as well as cause 

deterioration in their job performance. If these symptoms persist, or/and are severe enough to impair their daily 

activities, it may eventually lead them to suicidal tendencies(LeBouthillier et al.,2015). 

 

Studies also showed that certain communities in some areas are more affected by traumatic events than others,as 

theyreported a higher tendency to develop PTSD and other mental illnesses(Gruebner et al., 2015). Most of the time, 

these areas are populated by ethnic minority groups and the socially disadvantaged, which in turn highlights the role 

of socioeconomic status and social supportin the development of PTSD (Atwoli et al., 2015; Tsujiuchi et al., 2016). 

Again, traumatic events cause more harm than physical injury, as well ascause damage to properties, loss of jobs, 

displacement, relationship disruption, separation between parents and children, and evendistrust in authorities 
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(Andersson et al., 2005; Samarasinghe, 2006). These were also observed in this study, in which it was found that the 

children who belong to the ethnic tribes in JonoOge suffered significantly more PTSD symptoms than those in 

Kayumalue.  

However, the type of event experienced may have also influenced the development of the condition. Not all traumatic 

events produce the same effect.In fact, some events showed a higher risk of acquiringPTSD than others. It had been 

discovered that adverse events caused by humans have a higher possibility of causing PTSD (Charuvastra and Cloitre, 

2008) than those caused naturally. For example, 50% of all women who were sexually assaulted developed PTSD 

symptoms, which is higher compared to those who experienced other traumatic events (Chivers-Wilson, 2006). The 

severity of the disaster can also increase the risk. This may explain why children and adolescents in JonoOge 

significantly showed more PTSD symptoms than those from Kayumalue. The soil liquefaction that occurred was, in 

fact, more damaging than the earthquake itself, and this perhaps is the more likely explanation as to why those in 

JonoOge were more affected. 

 

Another possible explanation may lie in terms of the response to the event itself. According to Joseph (2011), the usual 

human response to traumatic events is resilience. In other words, the usual product of adverse experiences is that the 

person will learn from it and become a better and stronger person.  Hence, most people will be able to cope with 

traumatic events successfully, but some still have a chance to develop PTSD (Kessler, Sonnega, Bromet, Hughes, & 

Nelson, 1995, Zlotnick, Mattia, & Zimmerman, 2001). In addition, some researchers are in agreement that it is not 

only PTSD thatis commonamong those populations,but also other mental health issues, such as major or minor 

depression, various personality disorders, generalized anxiety disorder, and substance abuse (Bishop, Benz, & Reed, 

2017; Bryant et al., 2010; Zlotnick et al., 2001). 

Looking at this study’s results, although there were no correlations present between PTSD and the age and gender in 

the selected population, it is possible that this is due to the small number of participants in the study. This is admittedly 

one of its limitations. Hence, more studies need to be done involving a larger and more widespread sample population 

so that the full extent of the problem can be better understood. 

 

6. Conclusion 

 

PTSD may develop following exposure to traumatic events. Children, adolescents, those from certain ethnic minorities, 

and those who experienced a more severe traumatic event are at an increased risk of developing PTSD. However, more 

studies need to be done in order to establish the full extent of the problem and determine how best to intervene. 
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