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ABSTRACT

This study evaluated the state of anxiety, depression, post-traumatic stress disorder, general mental health, and mental well-being
among citizens after a crowd-crush disaster in Korea. Individuals who experienced the crowd crush had significantly higher
anxiety, depression, and post-traumatic stress disorder (PTSD) scores than those who did not (p < 0.001). Additionally,
people who avoided the disaster area had significantly higher depression and PTSD scores than those who did not avoid the
area (p < 0.001). Those who directly witnessed the Seoul Halloween crowd crush had a significant difference in PTSD levels in
either group than those who experienced it indirectly (p = 0.005). There was a significant difference in PTSD scores in cases of
direct damage or death of an acquaintance (p < 0.001). The Seoul Halloween crowd crush caused psychological damage
through indiscriminate exposure to the public, and symptoms of PTSD appeared over a long period. It is crucial to provide
essential resources for ongoing treatment and case management.
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Introduction

On October 29, 2022, a crowd crush occurred near the
Hamilton Hotel in Itaewon, Seoul, Korea due to the
numerous people participating in the Halloween festival. As
a result of this accident, 196 people were injured and 159
people died [1].

At the time of the October 29 disaster at Itaewon, media
related to the incident were spread mainly through SNSs,
exposing people to scenes from the crowd crush without
any filtering, thereby resulting in an indirect experience of
the tragic incident [2]. The form and scale of such disasters
are unpredictable, and the direct or indirect victims of
disasters may experience post-traumatic stress or trauma
reactions [3]. Trauma has differential effects on people and

manifests in very different patterns, with symptoms ranging
from mild to severe and brief to long-term. Therefore, the
consequences of traumatic experiences must be examined
from the beginning of life, and an approach that considers
developmental tasks is necessary [4].

Recent studies have shown growing interest in delayed-
onset post-traumatic stress disorder (PTSD), which is
caused by delayed PTSD symptoms. The results show that a
quarter of PTSD cases tend to be delayed and that PTSD
symptoms may appear completely six months after a
psychological traumatic event occurs [5]. According to the
Diagnostic and Statistical Manual of Mental Disorders, Fifth
Edition (DSM-5), the definition of PTSD has been extended
to the following: When one has experienced real death or
death threats, serious conditions, and illnesses; when one
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has directly experienced sexual violence; when one knows that
it has happened to a close family member or friend; or when
one is repeatedly or extremely exposed to hateful details about
a trauma case [6].

In addition to the severity of an event that causes
psychological symptoms in individuals who have
experienced a disaster, an individual’s subjective perception
is interconnected with its influence on psychological distress
[7]. Thus, PTSD not only has a high comorbidity with
several mental disorders, including depression, panic, and
anxiety, but also contributes to adaptive difficulties,
including high levels of depression and anxiety [8].
However, longitudinal studies on individuals who have
experienced disasters are limited, and studies confirming the
psychological trauma status of survivors are even more
limited. This study aimed to clarify the changes in the
mental health status of people who have experienced
trauma, as we investigate the mental health of those who
directly or indirectly experienced the October 29 disaster
and determine its impact nine months after the disaster.

Materials and Methods

Study design and setting
This study used a cross-sectional design to determine the
impact on the mental health of Korean citizens as of August
01, 2023, nine months after experiencing the traumatic
event of the Seoul Halloween crowd crush on October 29,
2022.

Participants
The study participants comprised 301 adults living in Korea
aged 19–69 years, who voluntarily agreed to participate.

Measures
General characteristics
General characteristics are defined as characteristics seen in
trauma, including gender, age, occupation, residence area,
family type, and experience of harm due to the Seoul
Halloween crowd crush. Variables about alcohol were
included, such as frequency of problematic drinking,
changes in drinking frequency, and alcohol consumption.
Traumatic experiences can lead to changes in alcohol
consumption, most often associated with increased drinking
behavior [9,10]. Avoiding area of the disaster and the
reasons were also included. Avoidance is a symptom of
post-traumatic stress disorder and refers to the tendency to
run away from sensations, feelings, or thoughts that a
person does not want to face [11].

Anxiety
The Generalized Anxiety Disorder Assessment-7 (GAD-7) is a
self-report tool developed by Spitzer et al. [12] to screen for
generalized anxiety disorders and evaluate the severity of
symptoms [13]. It consists of seven questions on a four-
point Likert scale from 0 to 3 to rate the anxiety experienced
in the past two weeks. With a maximum score of 21 points,
the threshold points for mild, moderate, and severe anxiety
are 5, 10, and 15 points, respectively. Additional clinical
treatment is recommended if the score is 10 or more [13].

The reliability of the tool was assessed in previous studies
with Cronbach’s α ranging from 0.91 to 0.92 [12,14].

Depression
The Patient Health Questionnaire-9 (PHQ-9) was developed
by Spitzer et al. [15] to aid in the diagnosis of mental
disorders commonly encountered in primary clinical settings.
It comprises nine questions that determine how much one
has experienced specific problems in the past two weeks.
Responses are evaluated on a four-point scale as follows:
“not at all,” “for a few days,” “more than a week,” and
“almost every day.” Total scores range from 0 to 27, and a
score of 0–4 represents normality; 5–9, mild depression; 10–
19, moderate depression; and 20–27, severe depression. The
reliability of the tool was assessed in previous studies with
Cronbach’s α ranging from 0.80 to 0.84 [16,17].

Well-being
The Korean version of the Mental Health Continuum Short
Form (K-MHC-SF) is a self-report mental well-being scale,
which was adapted and validated by Lim et al. [18] from
Keyes et al. [19]. It consists of 14 questions on a six-point
Likert scale. There are three subscales, consisting of
emotional, psychological, and social well-being, and they are
evaluated as Flourishing, Moderately Mentally Healthy, and
Languishing [18]. The reliability of the tool was assessed in
previous studies as Cronbach’s α ranging from 0.91 to 0.93
[18,20].

General mental health
Shin [21] adapted and validated the Korean version of the
General Health Questionnaire-20 (GHQ-20). This self-
report tool was developed by identifying and typifying
factors related to mental health problems in the current
health status of general patients [21]. This scale consists of
20 questions rated on a four-point Likert scale, with scores
ranging from 0 to 80 [21]. The threshold is 13 points or
higher, and it is classified as “abnormal” or “normal”. The
reliability of the tool was assessed in previous studies as
Cronbach’s α ranging from 0.82 to 0.94 [22,23].

PTSD
The Korean Version of the Impact of Event Scale-Revised
(IES-R-K) was adapted and validated by Eun et al. [24],
based on the Event Impact Scale, a trauma-related scale
developed by Horowitz et al. [25]. The frequency of
symptoms over the past week is assessed using 22 questions,
with responses evaluated on a five-point scale. Total scores
range from 0 to 88, with scores of 24 or less denoting
normal status and 25 or more denoting PTSD [24,26]. The
reliability of the tool was assessed in previous studies with
Cronbach’s α ranging from 0.83 to 0.93 [24,27].

Bias
In order to eliminate the influence of other traumatic events,
the researcher added the question, “Are you aware that this
survey is about the Seoul Halloween crowd crush?”. In
addition, no specific geographic restrictions were set for this
study. The Seoul Halloween crowd crush was a catastrophic
tragedy that affected a particular region, which could have led
to bias if the survey was limited to the Seoul metropolitan area.
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Data collection
An online survey was conducted from July 28 to August 01,
2023 on those who were willing to participate in the study.
The survey took approximately 15 min.

Ethical considerations
This study was approved by the Chung-Ang University Ethics
Committee (IRB No. 1041078-20221129-HR-019). The
questionnaire provided informed consent, and all
participants signed the informed consent in this study. The
researchers explained the study to the participants and
conducted the survey only among those who consented to
participate. They explained that the data would be used only
for research purposes and that anonymity and
confidentiality would be maintained. Moreover, the
participants were informed that they could withdraw their
participation at any time if they wished without any
disadvantages. Participants were given a small reward for
their participation.

Data analysis
The data were analyzed using SPSS 25.0. The probability of
statistical significance was set at p < 0.05. The general
characteristics of the participants were analyzed using
frequency analysis and Cronbach’s α. Differences in the
distribution of severity of mental health variables according

to participants’ experiences of the Seoul Halloween crowd
crush were confirmed using chi-square tests. Differences in
mental health variables according to general characteristics
were investigated using independent t-test and one-way
analysis of variance. Scheffe’s test was performed for
post-hoc analysis.

Results

Table 1 presents the summary statistics of the general
characteristics of the 301 participants. While 33.2% were
men, 66.8% were women, with 45.8% being in the age group
of 19–29 years; 34.6%, in the age group of 30–39 years;
15.6%, in the age group of 40–49 years; 2.7%, in the age
group of 50–59 years; and 1.3%, in the age group of 60
years and above. Among the participants, 74.1% were
employed, 4.3% were unemployed, and 21.6% were students.
Moreover, 69.8% lived in Seoul and metropolitan cities,
whereas 30.2%. lived in other regions. Regarding the family
type, 33.2% lived alone, 11.6% lived with a spouse or
partner, 4.7% lived with dependents, 22.9% lived with a
spouse and children, and 28.6% lived with parents or siblings.

Table 2 reports the comparison of the mental health
indicators based on whether the participants experienced
harm due to the Seoul Halloween crowd crush. Among the
related scales, anxiety (p < 0.001), depression (p < 0.001)

TABLE 1

General characteristics (N = 301)

Variables n (%)

1. Gender Men 100 (33.2)

Women 201 (66.8)

2. Age (years) 19–29 138 (45.8)

30–39 104 (34.6)

40–49 47 (15.6)

50–59 8 (2.7)

>60 4 (1.3)

3. Occupation Employed 223 (74.1)

Unemployed 13 (4.3)

Student 65 (21.6)

4. Area of residence Seoul & metropolitan 210 (69.8)

Other 91 (30.2)

5. Family type Living alone 97 (32.2)

Living with a partner 35 (11.6)

Living with dependents 14 (4.7)

Living with a partner and children 69 (22.9)

Living with parent(s)/guardian 86 (28.6)

6. Experienced harm due to the Seoul Halloween crowd crush Death of people around you (a) 5 (1.7)

Experienced physical harm (b) 3 (1.0)

People around you experienced physical harm (c) 32 (10.6)

Witnessed it firsthand (d) 32 (10.6)

No (e) 229 (76.1)

(Continued)
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Table 1 (continued)

Variables n (%)

6A. Yes 6A-1. Mode of exposure to disaster As a witness 16 (22.2)

[a + b + c + d]

(n = 72) Through social networking sites 56 (77.8)

6B. No 6B-1. Mode of exposure to disaster As a witness 6 (2.6)

[e] Through social networking sites 223 (97.4)

(n = 229)

7. Frequency of problematic drinking None 115 (38.2)

Less than once a month 72 (23.9)

Once a month 59 (19.6)

Once a week 49 (16.3)

Almost everyday 6 (2.0)

7A. Changes in drinking frequency Decreased 73 (24.3)

No change 192 (63.8)

Increased 36 (12.0)

7B. Changes in alcohol consumption Decreased 74 (24.6)

No change 194 (64.5)

Increased 33 (11.0)

8. Avoiding area of the disaster Yes 143 (47.5)

No 158 (52.5)

8A. Reasons for avoiding the area [Multiple reasons possible] (n = 90) Memory of the accident 82

Physical discomfort 39

Mood changes 89

Social currents 1

TABLE 2

Differences in severity distributions of mental health variables according to the experience of harm due to Seoul Halloween crowd crush
(N = 301)

Severity distributions of mental health variables Experience of harm due to the Seoul Halloween crowd crush
χ2(p)

Variables Severity Range Yes (n = 72) (%) No (n = 229) (%)

GAD-7 Normal 0–4 23 (31.9) 187 (81.7) 65,716 (<0.001)

Mild 5–9 33 (45.8) 32 (14.0)

Moderate 10–14 14 (19.4) 8 (3.5)

Severe ≥15 2 (2.8) 2 (0.9)

Total 0–21 72 (100) 229 (100)

PHQ-9 Normal 0–4 20 (27.8) 168 (73.4) 51.057 (<0.001)

Mild 5–9 28 (38.9) 40 (17.5)

Moderate 10–19 22 (30.6) 20 (8.7)

Severe ≥20 2 (2.8) 1 (0.4)

Total 0–27 72 (100) 229 (100)

PTSD Normal 0–17 15 (20.8) 157 (68.6) 63.309 (<0.001)

Risk 18–24 5 (6.9) 22 (9.6)

High risk ≥25 52 (72.2) 50 (21.8)

Total 0–88 72 (100) 229 (100)
Note: GAD-7, Generalized Anxiety Disorder Assessment-7; PHQ-9, Patient Health Questionnaire-9; PTSD, post-traumatic stress disorder.

442 IJMHP, 2024, vol.26, no.6



and PTSD (p < 0.001) showed significant differences. Among
those who experienced harm due to the Seoul Halloween
crowd crush, 72.3% were found to have depression; among
those who did not experience harm, 26.6% were found to
have depression. Regarding PTSD, 72.2% of those who
experienced harm due to the disaster were classified as high-
risk, while 21.8% of those who did not experience harm
were classified as high-risk.

Table 3 compares the mental health indicators based on
participants’ experience of avoiding the Itaewon area. Among
the scales related to avoidance, those that showed significant
differences were anxiety (p < 0.001), depression (p < 0.001)
and PTSD (p < 0.001). Among the participants who avoided
the disaster area, 56.0% were found to have depression,
while 20.9% of those who reported not avoiding the area
were found to have depression. Moreover, 57.3% of the
participants who avoided the disaster area were classified as
high-risk on the PTSD index, while 8.2% of those who
reported not avoiding the area were classified as high-risk.

Table 4 compares the mental health variables based on
participants’ general characteristics. Significant differences
were observed in anxiety (p < 0.001), depression (p < 0.001),
and PTSD (p < 0.001) with respect to avoiding the affected
area. With regard to the mode of exposure to the disaster
(witness/SNS), there was a significant difference in PTSD
(p = 0.005). There was a significant difference in anxiety
(p =< 0.001), depression (p < 0.001), PTSD (p < 0.001), and
well-being (p = 0.001) with regard to the changes in drinking
frequency; and in anxiety (p < 0.001), depression (p < 0.001),
PTSD (p < 0.001) and well-being (p = 0.003), with regard to
the changes in drinking consumption. Regarding their
experience of harm, there were significant differences
between the groups in anxiety (p < 0.001), depression

(p < 0.001), PTSD (p < 0.001) and well-being (p < 0.001).
With regard to family type, there was a significant difference
between the groups on the well-being scale (p = 0.028).

Discussion

This study assessed the degree of anxiety, depression, PTSD,
general mental health, and mental well-being of participants
who experienced the Itaewon crowd crush disaster on
October 29, 2022. The variables of interest included changes
in drinking frequency and alcohol consumption quantity,
family type, experience of harm due to the disaster, mode of
exposure to the disaster, and avoidance of the disaster area.
We now discuss the findings based on our analyses.

First, in this study, anxiety, depression and PTSD among
people who experienced harm due to the disaster were more
severe than among those who did not experience harm, and
there was a significant difference between the groups. This
supports previous findings that show that patients with
PTSD have a 65% chance of being diagnosed with major
depressive disorder [28]. In particular, social support is an
important factor in improving the mental health of people
who have experienced a disaster; however, when an
individual’s acquaintance or family member dies or
experiences harm, their support system may be impaired,
and subsequently, their post-traumatic stress is found to be
serious. This means that those who have experienced a
disaster also experience the loss of meaningful relationships
because of the injury or death of a close neighbor or a
family member [29]. The loss of social relationships among
those who experience such disasters is a risk factor for their
mental health and return to daily life [30]. Among these
changes, parts that can be recovered may be easily

TABLE 3

Differences in severity distributions of mental health variables according to the experience of avoiding the Seoul Halloween crowd crush
area (N = 301)

Severity distributions of mental health variables Experience of avoiding the Seoul Halloween crowd crush area
χ2(p)

Variables Severity Range Yes (n = 143) (%) No (n = 158) (%)

GAD-7 Normal 0–4 80 (55.9) 130 (82.3) 28.583 (<0.001)

Mild 5–9 41 (28.7) 24 (15.2)

Moderate 10–14 18 (12.6) 4 (2.5)

Severe ≥15 4 (2.8) 0 (0)

Total 0–21 143 (100) 158 (100)

PHQ-9 Normal 0–4 63 (44.1) 125 (79.1) 40.455 (<0.001)

Mild 5–9 47 (32.9) 21 (13.3)

Moderate 10–19 30 (21.0) 12 (7.6)

Severe ≥20 3 (2.1) 0 (0)

Total 0–27 143 (100) 158 (100)

PTSD Normal 0–17 47 (32.9) 125 (79.1) 72.528 (<0.001)

Risk 18–24 14 (9.8) 20 (12.7)

High risk ≥25 82 (57.3) 13 (8.2)

Total 0–88 143 (100) 158 (100)
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recovered, but those that cannot be recovered may have a
lasting impact on the daily lives of disaster survivors [31].
Ultimately, because humans live in complex interactions
with the various layers of the surrounding environment,
even if a disaster has a direct impact in terms of human
casualties and economic and psychological damage to one’s
life, its aftereffects can occur as a result of one’s entire life
being intertwined [4,32]. According to a study conducted on
3,010 people who had experienced a disaster, the extent of
recovery from disaster damage was related to whether or
not there was physical injury [4]. Thus, people who have
experienced disasters directly or indirectly may have their
social networks impaired, their resilience may be reduced,
and consequently, they may experience mental health
difficulties. To improve the resilience of those who have
experienced disaster, a system needs to be developed to
strengthen their social network.

Second, 82 people (57.3%) responded with “memory of
the accident” and 39 (27.3%) responded with “physical
discomfort,” when referring to the reasons for avoiding the
area after the disaster. This indicates various physical,
psychological, and cognitive reactions such as nightmares,
insomnia, anxiety about recurrence, helplessness, and re-
experience or recollection of trauma experiences that
disaster survivors generally undergo [33–35]. Among the
various symptoms of PTSD, survivors may experience
flashbacks, in which painful and terrible memories of the
trauma are revived, making them believe that they are back
again in the time and space of the trauma [36]. Flashbacks
are a major symptom experienced by those who have
experienced disasters [37]. According to a study on the
Gangwon forest fire, 33.3% of those who experienced the
disaster experienced vivid flashbacks, and 76.2% responded
that they experienced somatization symptoms [38]. This
figure was much higher in the group that experienced the
disaster than in the group that did not [38]. People who
experience flashbacks feel embarrassed that they have no
control over their condition [37]. Somatization symptoms
are one of the most common symptoms among those who
have experienced disasters. Traumatic stress activates the
sympathetic nervous system and triggers a stress response in
the neuroendocrine system, leading to physical symptoms
that are more frequent in individuals with depression and
PTSD [39]. The mental health problems of individuals
complaining of these symptoms can persist for a long time.
For example, in case of the Ash Wednesday bushfires in
Australia, a study found that the criteria for PTSD and
depression were met even 12 and 20 months after the
disaster [33]. Similar to the findings of previous studies, we
found that depression and PTSD in those who have
experienced disasters may cause various symptoms that may
not be resolved in a short period of time. To support people
with ongoing mental health crises, it is crucial to establish a
system to provide mental health services along with
continuous case management.

Third, those who experienced the Seoul Halloween
crowd crush showed changes in drinking frequency and
consumption, depending on anxiety, depression, PTSD, and
mental well-being. PTSD is closely related to addiction and
is one of the factors underlying a wide range of addiction

issues, including not only alcohol addiction but also
behavioral addictions such as to drugs [40]. In previous
studies, alcohol use was reported to be very high in groups
with PTSD symptoms; more than one in three people with
disaster experiences used alcohol as a means of self-
treatment to reduce psychological pain and PTSD
symptoms, and the more severe the symptoms, the more
severe the alcohol use disorder [40,41]. The general
interpretation is that alcohol is used as a means of self-
healing to overcome the pain caused by the initial trauma
and that problematic drinking behavior continues
subsequently owing to the individual’s dependence on or
addiction to alcohol [42]. According to a study comparing
PTSD and problematic drinking patterns of Korean
individuals divided into disaster experience and control
groups (197 people each), disasters not only caused an
increase in simple drinking but also increased the tendency
of PTSD and alcohol use disorder afterwards by about four
times [43]. According to Reifels et al. [29], those who have
experienced disasters are likely to experience problems due
to alcohol use disorders; moreover, problematic drinking
was found to increase the prevalence of mental disorders
over the lifetime of those who have experienced disasters.
This indicates that people who have experienced disasters
choose alcohol as a means to achieve psychological stability,
which has been known to lead to secondary problems. To
prevent this, measures for preventing drinking must be
included in disaster management systems.

Limitations of the study
This study has several limitations. First, it was difficult to
accurately determine the mental health of the high-risk
groups because the evaluation was conducted using a self-
report questionnaire in which those who experienced
trauma were asked to determine their own mental health.
Second, longitudinal data on the mental health assessment
of the participants could not be collected; therefore, it was
not possible to determine how their mental health changed
over time. Third, the disaster experience in this study may
not be representative of other types of disaster experience,
and our analysis included both participants with direct and
indirect experiences, making it difficult to obtain results by
type of experience. As the study progressed, we identified
the need for research on survivors of varied types of
disasters at different points in time.

Conclusions

The main finding of this study was that there were differences
in depression, post-traumatic stress, general mental health,
and mental well-being among those who experienced direct
and indirect harm due to the Seoul Halloween crowd crush
disaster and those who did not. Those who had experienced
the disaster were also indiscriminately exposed to it through
social media. And there were differences in the PTSD scores
depending on the exposure type. Consequently, people
avoided the affected area owing to reliving the experience
and physical discomfort; the frequency and amount of
drinking were also affected. There was a significant
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difference in the levels of mental health problems among those
who had experienced the disaster.

As this study investigates the state of mental health nine
months after the Seoul Halloween crowd crush, our findings
are meaningful as not just a simple survey but also because
they provide essential data to improve the mental health of
those who experienced the disaster. Therefore, instead of
providing one-time support, a government-wide system is
needed for the continuous treatment of psychological
trauma and the restoration of social networks of those who
experienced harm due to the disaster. Therefore, this study
provides the basic data required to improve the mental
health of those who experienced the Seoul Halloween crowd
crush.
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