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Seoul Halloween crowd crush in
2022
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This study aims to understand the mental health of South Koreans one year after the Seoul Halloween
crowd disaster(hereafter referred to as the Seoul Halloween disaster), an anthropogenic disaster

that occurred in 2022. In total, 651 participants completed three online surveys to measure anxiety,
depression, and post-traumatic stress disorder (PTSD) over a year after the disaster. The collected
data were then analyzed with descriptive statistics, repeated-measures analysis of variance (ANOVA),
and independent samples t-tests using the SPSS 28 program. Six months after the Seoul Halloween
disaster, the mean mental health scores, including those for anxiety, depression, and PTSD, were all
above the cutoff point, and these results continued without significant change over the year. Mainly,
for PTSD, the high-risk group consistently accounted for more than 30% of the subjects, with a mean
score of 39, which is considerably above the cutoff of 25 for high risk. In addition, changes in alcohol
consumption and intentionally avoiding the affected area had higher anxiety, depression, and PTSD.
Therefore, there is a need to target a broader range of people for post-disaster psychological support
and provide resources to prevent psychological trauma from becoming chronic with a medium- to long-
term approach.

Disasters come in many forms, and those who experience them are exposed to psychological trauma’. Psychological
trauma can result from direct exposure to a traumatic event, such as threatened death, serious injury, or sexual
assault; indirect exposure, such as learning that it has happened to a family member, relative, or friend; or repeated
exposure to aversive aspects of the traumatic event. Symptoms include anxiety and depression, fear, sleep problems,
difficulty concentrating, and social isolation®. Psychological trauma may improve over time, but in the long term,
it can increase the risk of mental illnesses such as post-traumatic stress disorder (PTSD), depression, and anxiety
disorders’. This psychological trauma varies depending on the type of disaster, with anthropogenic disaster (e.g.,
war, terrorism, industrial accidents, collapse, etc.) causing more significant psychological trauma than disasters
caused by natural hazards (e.g., floods, earthquakes, volcanic eruptions, etc.)*. This is because in some cases there
is no clearly defined point at which the tragedy ends, as it may affect an indeterminate number of people at the
same time. Such ambiguity can make the perceived threat seem prolonged or unpredictable, leading to increased
confusion and distress®. They are also associated with political conflicts and economic crises and are indirectly
affected by the media® ; therefore, mental health issues need to be addressed in depth.

The Seoul Halloween disaster, which occurred on October 29, 2022, was a large-scale anthropogenic disaster
that caused 159 deaths and 320 injuries when Halloween celebrators converged on a narrow alleyway after social
boundaries due to the pandemic were relaxed”. The accident scene was broadcast unfiltered on SNS, and the
arrival of a cardiac arrest patient at the hospital was also broadcast live. This indiscriminate exposure led to a
statement that the event could cause unprecedented national trauma®. According to the National Trauma Center,
7,141 psychological counseling sessions were conducted over a year, and 2,049 (28.7%) of those who received
counseling were from the general public, followed by bereaved families, witnesses, and the injured. In addition,
a previous study of people in their 20s and 30s six months after the disaster confirmed that 37% of the general
public suffered from partial or complete PTSD after the Seoul Halloween disaster despite having experienced it
indirectly’. Furthermore, 1,316 firefighters were identified as still receiving treatment or care for psychological
difficulties due to the Seoul Halloween disaster more than a year later.

As such, changes in mental health in response to disaster exposure need to be studied more comprehensively,
as disaster exposure can result in a broad spectrum of symptoms which may improve over time'? or, in some
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people, may manifest as chronic depression, anxiety, or PTSD!!. Furthermore, because disaster-related emotions
and experiences can lead to recall bias due to efforts to overcome them, asking the same subjects about their
mental health at different points after a disaster can best prevent recall bias'?. Accordingly, this study, conducted
every three months starting six months after the Seoul Halloween disaster, is a significant contribution to the
literature. Specifically, in this study, the mental health of participants, such as depression, anxiety, and PTSD,
was checked at different points in time and analyzed according to whether they had changed their drinking
frequency or avoidance after the disaster. Therefore, this study aims to explore the mental health problems that
the public who is exposed to disasters may experience and how these problems change. In addition, we aim to
provide evidence on post-disaster mental health and a framework for establishing an appropriate system for
future disaster mental health issues and support periods.

Methods

Participants and data collection

This study recruited participants from a panel of adults aged 19 to 69 residing in South Korea through a professional
survey company (Korea Research Co.). The company maintains a large-scale, pre-registered online panel and used
quota sampling, a type of non-probability sampling, to reflect the national population distribution by age, gender,
and region of residence. Education level, income, and occupation were not controlled. Recruitment was conducted
via email and mobile phone notifications sent to panel members who met the basic eligibility criteria. Participants
were informed that this was a longitudinal study consisting of three surveys, and that they would receive a small
financial incentive from the company for completing each survey. From May 16, 2023, to November 10, 2023,
we conducted the survey at three time points: 1,007 participants responded to the first survey. At 9 months, 195
participants did not respond, meaning 812 participants completed the second survey at that time. At 12 months,
161 of the 812, or 19.8%, did not respond. In the end, 651 participants (64.6%) who participated at all three time
points were included in the analysis. The participant flow diagram for this study is shown in Fig. 1.

Measures

Sociodemographic variables included age, gender, occupation, residence region, and family type, as well as type
of disaster exposure, change in drinking frequency after the disaster, and intentional avoidance of the disaster
area. We also used self-report questionnaires to measure anxiety, depression, and PTSD.

Anxiety (GAD-7)

Anxiety was screened using the Generalized Anxiety Disorder-7 (GAD-7)'%a 7-item self-report questionnaire
and diagnostic assessment tool for generalized anxiety disorder. Items are rated on a 4-point Likert scale
(0=never, 3=almost every day) with a total score ranging from 0 to 21, with 0 to 4 categorized as normal, 5 to
9 as mild, 10 to 14 as moderate, and 15 or more as severe. A representative question is, “I feel nervous, anxious,
or impatient.” The Korean version of the GAD-7 (Cronbach’s a=0.89) was used in this study, and the coefficient
of this study was 0.92.

Depression (PHQ-9)

Depression was measured using the Patient Health Questionnaire-9 (PHQ-9)' tool, a 9-item self-report
questionnaire for the screening, diagnosis, and severity of depression. Items are rated on a 4-point Likert scale
(0=never, 3=almost every day), with higher scores indicating more depressive symptoms. A total score of 0-4
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Fig. 1. Participant flow diagram.
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is considered normal, 5-9 is considered mild, 10-19 is considered moderate, and 20-27 is considered severe. A
representative question is, “I feel down, depressed, or hopeless.” The Korean version of the PHQ-9 has a Cronbach’s
a of 0.89, which coefficient was found to be 0.92 in this study.

Post-traumatic stress disorder (IES-R-K)

PTSD was measured using the Impact of Event Scale-Revised Korean Version (IES-R-K) by Eun (2005)'°. The
scale consists of 22 items rated on a 5-point Likert scale, with total scores ranging from 0 to 88. The higher the
total score, the more severe the post-traumatic stress, where 0-17 is considered normal, 18-24 is considered at
risk, and 25 and above is considered high risk. A representative question is, “When I think about the event, I feel
the emotions I felt at the time come back” The Cronbach’s a of the IES-R-K was 0.83, and the coefficient of this
study was 0.95.

Analysis

This study’s data were analyzed using SPSS 28.0 for Windows. Demographic characteristics were analyzed with
frequency analysis and descriptive statistics, and multiple selection of survey items was analyzed with frequency
analysis according to multiple selection. Multiple-choice results are presented as percentages of the total number
of duplicate responses. Differences in anxiety, depression, and PTSD levels across time points were analyzed using
repeated-measures ANOVA. The effects on mental health of gender, exposure to the Seoul Halloween disaster,
changes in drinking frequency after the disaster, and intentional avoidance were analyzed using logistic regression.
Statistical significance was defined as p <.05.

Ethical considerations

This study was approved by the Institutional Review Board of Chung-Ang University (IRB number 1041078-
20221129-HR-019). The researcher explained the purpose and procedures of the study to the survey company
and signed a confidentiality agreement. All participants provided informed consent prior to participation. The
informed consent form outlined the purpose of the study, the procedures involved, the researcher’s name and
contact information, and a statement that participants could withdraw from the study at any time without
penalty. The researcher developed the entire research questionnaire. The company distributed the research
questionnaire in the form of a URL after final approval by the researcher. The collected data were initially checked
by the survey company and then processed by the researcher through a review and coding process. All research
procedures were conducted in accordance with relevant institutional and national guidelines and regulations,
and in compliance with the Declaration of Helsinki and its later amendments.

Results

The general characteristics of the final 651 participants are presented in Table 1. There were 320 (49.2%) men and
331 (50.8%) women, with 165 participants (25.3%) in their 50s, 151 (23.2%) in their 60s, and 144 (22.1%) in their
40s. Regarding occupation, 455 (69.9%) were employed, while 31 (4.8%) were students. Of the participants, 295
(45.3%) lived in Seoul and the Seoul metropolitan area, and 356 (54.7%) lived in other regions. By family type,
292 (44.9%) lived with parents and children, followed by 113 (17.4%) living with a partner. Regarding exposure to
the Seoul Halloween disaster, 46 respondents (7.0%) reported direct or indirect exposure, while 605 respondents
(93.0%) reported no such exposure. Among the 46 exposed respondents, 27 (58.7%) reported that a family member,
relative, or friend had been physically injured, 9 (19.6%) reported the death of a family member or friend, 6 (13.0%)
had witnessed death or injury at the scene, and 4 (8.7%) reported physical injury to themselves. These types of
exposure were evaluated to reflect Criterion A of the PTSD diagnostic criteria (e.g., experiencing or witnessing life-
threatening events) and were categorized in the analysis as types of disaster exposure. When asked about changes
in drinking frequency after the incident, 150 (23.0%) responded that their drinking frequency had changed. In
addition, when asked if they had intentionally avoided the area (Itaewon, Seoul) after the incident, 261 (40.1%)
responded that they had. Among the multiple responses given regarding the reason why they had avoided the area,
the most frequent response (44%) was that thinking about the area gave rise to negative feelings (sadness, anxiety,
fear, and panic) followed by the area triggering memories of the incident (40.1%) and physical symptoms such as
headaches (11.5%).

Participants’ mental health and changes over time are displayed in Table 2; Fig. 2. For anxiety, mean scores
at 6, 9, and 12 mths were 4.74+4.57, 4.58+4.59, and 4.33 £ 4.68, respectively, with no statistically significant
change over time (p=.263). For depression, mean scores were 5.19+5.10, 5.25+5.48, and 5.40 £5.39 at 6, 9, and
12 mths, respectively. These differences were not statistically significant (p=.765). The mean scores remained
above the cutoff of 5 at all three time points. For PTSD, the mean scores were 19.09+17.07, 17.95+17.01, and
19.27 £18.54 at 6, 9, and 12 mths, respectively, with no statistically significant difference over time (p=.341). The
18-point cutoff for PTSD separates the normal and at-risk groups, and the scores at all three time points were
interpreted as borderline. Among participants at high risk for PTSD, the mean score was 39.93 + 11.50 at 9 mths
and 41.48 +14.25 at 12 mths. These changes were also not statistically significant.

Table 3 presents the effects of gender, exposure to the Seoul Halloween disaster, changes in drinking frequency
after the disaster, and intentional avoidance on anxiety, depression, and PTSD. As shown in Table 2, the mean
differences in mental health across time points were not significant and were not persistent, so logistic regression
analyses were conducted using cutoff points for anxiety, depression, and PTSD. The results indicated that gender
did not have a statistically significant effect on anxiety and PTSD but did have a significant effect on depression
(p=.035). The effects of exposure to the Seoul Halloween disaster, changes in drinking frequency after the
disaster, and intentional avoidance were all found to significantly affect anxiety, depression, and PTSD at the 0.05
significance level. Specifically, individuals who were exposed to the Seoul Halloween disaster (answered “Yes”)
had 4.038 times more anxiety, 2.907 times more depression, and 20.762 times more PTSD compared to those
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Variable N (%)
Gender

Male 320 (49.2)
Female 331 (50.8)
Age

19-29 83 (12.7)
30-39 108 (16.6)
40-49 144 (22.1)
50-59 165 (25.3)
60-69 151 (23.2)
Occupation

Employed 455 (69.9)
Unemployed 165 (25.3)
Student 31(4.8)
Residence region

Seoul & Metropolitan 295 (45.3)
Others 356 (54.7)
Family type

Living alone 89 (13.7)
Living with a partner 105 (16.1)
Living with a partner and children 292 (44.9)
Living with dependents 38 (5.8)
Living with guardian 113 (17.4)
Etc 14 (2.2)
Exposure to the Seoul Halloween disaster

Yes 46 (7.0)
No 605 (93.0)
Type of disaster exposure (n=46) *

Physical injury to yourself 4(8.7)
Physical injury to a family, relative, or friend 27 (58.7)
Death of a family or friend 9 (19.6)
Witnessed the death or injury on the spot 6(13.0)
Changes in drinking frequency after Seoul Halloween disaster
Change 150 (23.0)
No change 501 (77.0)
Intentional avoidance

Yes 261 (40.1)
No 390 (59.9)
Reason for intentional avoidance

Trigger a memory of an incident 174 (41.8)
Negative feelings (e.g., sadness, anxiety, fear of panic) | 183 (44.0)
Physical symptoms (e.g., headaches) 48 (11.5)
Others 11 (2.6)

Table 1. General characteristics (N=651). 2 7 possible choices; duplicate responses permitted. ® 128 possible
choices; duplicate responses permitted.

who were not exposed (answered “No”). Those who reported changes in drinking frequency after the disaster
showed 1.863 times more anxiety, 1.750 times more depression, and 2.076 times more PTSD compared to those
who reported no change. Lastly, individuals who intentionally avoided the area after the disaster exposure 2.765
times more anxiety, 2.395 times more depression, and 5.012 times more PTSD compared to those who did not
avoid the area.

Discussion

This study was conducted to understand the mental health of the public in Korea one year after the Seoul Halloween
disaster to provide baseline data on the current state of disaster mental health and the duration of support needed.
Ultimately, this study finds that anxiety, depression, and PTSD continued to remain above the cutoff scores one
year after the disaster and did not change at statistically significant levels. This finding differs from those of previous
studies'®!” showing that most people recover after about two months following an anthropogenic disaster. In this
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Anxiety
Normal | 362 (55.6) | 1.39+1.45 372(57.1) | 1.25+1.44 391 (60.1) | 1.22+1.45
Mild 197 (30.3) | 6.88+1.30 176 (27.0) | 6.85+1.30 175 (26.9) | 6.76+1.30

1.337 (0.263)

Moderate | 62(9.5) |11.73£1.38 |83(12.7) |11.73£046 |60(9.2) |11.65+1.38
Severe | 30(4.6) |1673£1.92 |20(3.1) |17.00£222 |25(3.8) |18.32+2.30

Total 651 (100) | 4.74+4.57 651 (100) | 4.58+4.59 651 (100) | 4.33+£4.68

Depression

Normal | 346 (53.1) | 1.45+£1.45 |353(54.2) | 1312146 | 342 (52.5) | 1.34+1.45

Mild 185 (28.4) | 6.59+1.45 169 (26.0) | 6.49+1.26 172 (26.4) | 6.60+1.46

Moderate | 109 (16.7) | 12.92+2.61 | 113(17.4) | 13.24+2.40 | 122(18.7) | 13.13£2.63 0.268 (0.765)
Severe 11(1.7) 22.55+2.20 |16 (2.5) 22.63+2.27 | 15(2.3) 21.33+1.34

Total 651 (100) | 5.19+5.10 651 (100) | 5.25+5.48 651 (100) | 5.40+5.39

Post-traumatic stress disorder

Normal 346 (53.1) | 5.94+5.27 376 (57.8) | 5.80£5.03 355 (54.5) | 5.66+5.24

Risk 84(12.9) |20.63+1.78 |76(11.7) |20.50+1.93 |84(12.9) |20.76+1.97 | 1.076(0.341)
High risk | 221 (33.9) | 39.08£11.93 | 199 (30.6) | 39.93+11.50 | 212 (32.6) | 41.48+14.25

Total 651 (100) | 19.09+17.07 | 651 (100) | 17.95+17.01 | 651 (100) | 19.27+18.54

Table 2. Compare scores and percentages between severity levels of mental health over time.
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Fig. 2. Percentage of mental health severity by time after Seoul Halloween disaster.

study, the prevalence of PTSD remained above 30% without any significant change at any time point, which may
be due to the persistence of PTSD in high-risk individuals'®. Furthermore, 10-30% of victims exposed to disasters
may progress to chronic PTSD!'which suggests that additional psychological support may be needed.

Furthermore, our finding that there were no statistically significant changes in mental health by the first
memorial day of the Seoul Halloween disaster diverges from previous studies that have reported increases in
anxiety, depression, and PTSD on disaster anniversaries!>20, Psychological trauma, such as PTSD, may be more
evident when there is a cognitive relationship with the traumatic event?!. In the case of the Seoul Halloween
disaster, the psychological trauma may have been different depending on how the event was interpreted, as
some viewed it as “you went to enjoy Halloween, knowing there would be a large crowd, and then you had an
accident“?*while others viewed it as social turmoil and political conflict. It is also conceivable that those at high
risk for PTSD at previous points in time may have already had a high-stress response, which may have prevented
further changes.

In addition, although only 7% of the participants in this study reported being victimized by the Seoul
Halloween disaster, more than 30% were consistently at high risk for PTSD, and anxiety and depression remained
high. This suggests a high prevalence of indirect trauma. In the case of the Seoul Halloween disaster, many people
were exposed to indirect trauma as photos of the scene were shared indiscriminately on SNS, and such exposure
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Anxiety Depression PTSD
Characteristics Odds ratio Odds ratio Odds ratio
Variable () B(SE) |p (95%Cls) | B(SE) |p (95%Cls) | B(SE) P (95%Cls)
Male
(n=320) 1(ref) 1(ref) 1(ref)
Gender F It 0.121 1.128 0.201 1.223 0.969
‘emale . . B . B
(n=331) 0.098) | %212 | (0.931,1367) | (0.096) | %03> | (1,014, 1.475) | 70032 (0101) 10753 1} (50, 1 181y
tre05) 1(ref) 1(ref) 1(ref)
Exposure to the Seoul Halloween disaster
Yes 1.396 <0.001 4.038 1.067 <0.001 2.907 3.033 <0.001 20.762
(n=46) 0.256) | <™ (2.444,6.671) | (0.244) | <% (1.803, 4.687) | (0.521) : (7.472, 7.694)
ﬁo:csh(;iln)ge 1(ref) 1(ref) 1(ref)
Changes in drinking frequency
Changes 0.622 <0.001 1.863 0.559 <0.001 1.750 0.731 <0.001 2.076
(n=150) 0.115) | <% (1.486,2.335) | (0.114) | <" (1399, 2.189) | (0.123) : (1.632, 2.640)
No
(n=390) 1(ref) 1(ref) 1(ref)
Intentional avoidance Y 1.017 2.765 0.873 2.395 1.612 5.012
es B . . . B .
(n=261) (0.102) | <001 | 2262,3.379) | (0.101) | <001 | (1.963,2.922) | (0.109) <0001 | (4 048, 6.206)

Table 3. Effect of disaster-related characteristics on anxiety, depression, and PTSD. PTSD = post-traumatic
stress disorder.

through various media can lead to severe psychological trauma?*-%°. In fact, studies have found no difference
in PTSD levels between people who have directly experienced tragic disasters such as 9/11 and those who have
been indirectly exposed to disasters through television?®and indirect traumatic experiences of anthropogenic
disasters have been found to significantly impact on suicidal behavior?’. Indeed, exposure to disasters increases
existential anxiety about the meaning of life?®so it is necessary to approach media dissemination cautiously and
objectively immediately after a disaster and restrict media contact with vulnerable populations.

Notably, we found that females were more affected by depression, which is consistent with previous research
demonstrating that women have higher levels of depressive symptoms after disasters?. However, for PTSD,
there was no difference by gender, which is contrary to previous studies that found higher levels of PTSD in
women>%-32, However, given that previous research has shown that men recover from PTSD more slowly than
women?? and that PTSD may be differentially affected by trauma load rather than gender when individuals are
exposed to disasters*it is necessary to focus on the individual’s trauma load in the case of the Seoul Halloween
disaster and support psychological trauma regardless of gender.

Furthermore, anxiety, depression, and PTSD were higher among those who changed their drinking habits
after the Seoul Halloween disaster. This is consistent with previous research showing that post-disaster drinking
changes are associated with sleep problems and PTSD*. In addition, previous research on post-disaster drinking
trends has confirmed that drinking changes are more dangerous for those at risk of PTSD and lead to mental
health decline and chronic alcoholism over time?. Therefore, it is necessary to provide programs that can shift
harmful coping mechanisms such as drinking and monitor them separately.

Finally, when looking at mental health differences regarding the experience of intentionally avoiding the area
where the disaster occurred in Seoul (Itaewon), we found statistically higher levels of anxiety, depression, and
PTSD among those who intentionally avoided the area. Avoidance is a coping strategy to protect oneself from
trauma, and it is one emotion that appears in subjects exposed to disasters®’. However, avoidance can impair
adaptation to stress and serve as a negative coping mechanism for treatment®. Our findings are consistent
with previous research showing that avoidance coping strategies are associated with higher levels of depression
after real-life disasters®® and that avoidance symptoms negatively impact PTSD by activating the brain’s fear
circuitry®’. Indeed, the participants in this study reported that the main reason for avoiding the accident area
was negative emotions such as sadness, anxiety, and fear. Avoidance of locations where anthropogenic disasters
have occurred may lead to long-term negative impacts on the local community, including economic decline
and social stigma. While this study did not directly investigate these consequences, the observed patterns of
avoidance behavior suggest a need for broader discussions on how to support affected communities in recovery,
including promoting public engagement through culturally meaningful and safe activities.

In addition, the lack of significant differences in anxiety, depression, and PTSD across the three times suggests
that psychological distress remained persistently high over time. This stability may be due to the chronic nature
of trauma responses, insufficient early intervention, or already elevated stress levels among high-risk individuals.

Overall, the significance of this study is that it identifies and compares mental health one year after a disaster.
As the Seoul Halloween disaster occurred in the center of downtown Seoul and resulted in many casualties, the
psychological trauma experienced by the public in this case differs from that studied in previous longitudinal
studies and is ongoing. Therefore, governments and communities must provide integrated and systematic
psychological trauma treatment and support programs after disasters. In particular, high-risk groups should be
screened early to prevent chronicity and the deterioration of mental health.
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Conclusion

This longitudinal study of psychological trauma in the public in Korea after the Seoul Halloween disaster
provides information on differences in mental health according to the participants’ circumstances. In particular,
the participants experienced high levels of psychological trauma after the disaster that remained unchanged up
to one year after the disaster, which indicates that the psychological trauma of the disaster is likely to be chronic.
In addition, the level of psychological trauma varied depending on whether the participants changed their
drinking frequency after the disaster or intentionally avoided the area after the disaster, which suggests that it is
necessary to identify individual coping strategies after the disaster and provide appropriate early interventions to
address the psychological trauma that may emerge later. Furthermore, this study included subjects who did not
experience the disaster firsthand, confirming that psychological trauma can occur through indirect exposure to
a disaster, even if it is not experienced directly. Thus, this study suggests that mental health problems following
disasters are not unique to particular groups but rather may occur in the mid-to-long term for the population,
providing a basis for the scope and timing of post-disaster psychological support.

Limitations

There are several limitations to this study. First, there are no data on the sub-acute period (up to one to three
months after the disaster), which is when adverse reactions to psychological trauma are most pronounced and
can be an important time point for longitudinal studies. The lack of measurement at this point in time limits our
ability to identify trajectories of mental health change after the disaster. Second, there are no data on the internal
or external support systems that may have influenced participants’ mental health. Psychological responses after a
disaster can vary depending on the availability of personal coping resources, social support, and access to mental
health services. Because this study collected data from independent cross-sectional samples at different time points,
it was not possible to control for these potentially confounding factors. Third, this study did not include a non-
exposed comparison group. Although all survey items were explicitly framed in relation to the Seoul Halloween
disaster - ensuring that participants responded in the context of the event - it remains difficult to fully attribute the
observed levels of anxiety, depression and PTSD solely to disaster exposure, especially in the absence of baseline
data. To partially address this limitation, we included several indirect indicators of exposure and trauma-related
outcomes, such as self-reported exposure status, changes in post-disaster alcohol consumption, and avoidance
behaviours related to the disaster site. Although these indicators do not substitute for a control group, they provide
contextual evidence to help interpret the findings in the light of disaster-related psychological responses.

Therefore, it is recommended that follow-up studies examine mental health immediately after the event to
provide a longitudinal trajectory and further investigate general mental health to examine changes in mental
health that reflect the individual characteristics of the participants.

Finally, this study used quota sampling based on demographic characteristics; however, as a non-probability
sampling method, it has limitations in terms of the representativeness of the sample. Therefore, caution is
warranted when generalizing the findings to the broader population affected by the disaster. In particular, the
sample may not fully capture the mental health status of all individuals impacted by the event, and this limitation
should be taken into consideration when interpreting the results.

Data availability
The datasets used and/or analysed during the current study available from the corresponding author on reason-
able request.
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