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ABSTRACT

As industries develop, fire disasters and their associated damage are increasing. Investigating the mental health of
victims is imperative because this is an essential issue for community recovery after a disaster. This study was
conducted to determine the efficacy of a program implemented by a community mental health center based
on the investigation of the victims’ depression and post-traumatic stress disorder (PTSD) levels immediately after
the disaster and at one-year follow-up. As a result, victims’ depression and PTSD recovered over time, and more
changes were confirmed. In particular, the high-risk group for PTSD showed a high program participation rate,
and there was significant recovery over time compared with the group without PTSD. Based on these results,
community mental health programs are an effective way to increase community mental health after disasters.
In the future, community-based recovery programs after disasters should be expanded, and administrative sup-
port for them should be developed.
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1 Introduction

According to the National Emergency Management Agency [1], a large-scale fire disaster is generally
defined as a fire in which property damage is estimated to be ≥5 billion KRW, five or more people have died,
or ≥10 people have been injured. As industries develop, both the number and scale of fire disasters are
increasing. The concept of a disaster is socially defined, managed, and studied because its impact causes
a wide range of damage to communities beyond individuals [2–4]. Disaster management is performed at
the national level, and socially, it is constantly emphasized that disaster management should be performed
at the public level for disaster prevention, preparedness, response, and recovery [5,6]. In this context, the
effects of disasters, especially on mental health and its related factors, are important topics, and interest in
trauma and post-disaster psychosocial support is increasing as a public health [7,8].

Previous studies [9,10] have focused on the victims’ post-traumatic stress disorder (PTSD) level, related
influential factors, psychological intervention effects, and follow-up support. Influential factors affecting
PTSD include demographic characteristics such as gender, age, education level, socioeconomic level,
variables other than the trauma experience, such as the type and intensity of the disaster, frequency of
exposure, and characteristics of the disaster process, such as mental health symptoms at the time of the
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disaster. In addition, family relationships, support systems, and secondary stressors surrounding trauma after
a disaster have been suggested. Furthermore, post-disaster victims experience PTSD at a high rate and are
known to experience depression followed by other issues that require intervention in mental health such
as anxiety disorders, alcohol dependence/abuse, and sleep disorders [11,12].

However, the fact that the physical and psychological reactions experienced by disaster victims in the
early stages of a disaster are normal reactions to unusual situations and will naturally recover after a
certain period of time should not be overlooked [13]. There have been many studies, including
longitudinal studies, on the natural recovery course of PTSD, confirming that most people recover on
their own within a few months after a traumatic event and that there is a natural resilience after trauma
[14]. Although some longitudinal studies have reported that the symptoms and prevalence of mental
illness peak within a year of a disaster and then improve over time [9,15] disasters have been associated
with only one long-term outcome. Studies have suggested that experiencing a disaster can lead to
additional mental health problems even after many years [16,17].

Since a disaster is a traumatic event that cannot be accepted by an individual, the subsequent effects are
mainly explained by PTSD; however, other psychiatric problems can also occur. According to a previous
study, approximately 78% of victims diagnosed with PTSD will receive one or more additional mental
health examinations in their lifetimes [18], and both mood disorders [19] and anxiety disorders [19,20]
are common; some view PTSD as followed by mood and anxiety disorders [20]. As such, the effects on
mental health after a disaster appear as various and complex transformations over a long period of time
[12], suggesting that investigating the characteristics of the disaster and various variables is necessary.

According to previous studies, disaster research in Korea tends to focus more on disaster management
administrative systems and the material and economic aspects of disasters. In addition, although the severity
of psychological damage for victims of manmade disasters is expected to be more serious, it has the lowest
ratio among disaster-related studies, so it is a subject requiring priority attention [21,22].

However, in the case of disaster victims who have not received sufficient attention from society, the
fragmentary identification of the situation and support are provided, and the lack of research makes them
vulnerable to long-term effects. In addition, since insufficient studies have demonstrated the effectiveness
of psychological support and recovery programs provided in communities, further studies are needed [23].

Therefore, the long-term impact on mental health after a fire disaster must be confirmed to provide
appropriate community mental health interventions. This study aims to explore 1) the changes in
depression and PTSD risk in fire disaster victims over time and 2) the efficacy of community recovery
programs for disasters through a retrospective descriptive analysis. This study is expected to provide
primary data necessary to support fire disaster victims in the future.

2 Materials and Methods

2.1 Participants
The participants in this study were survivors and bereaved families who experienced a fire at the Jecheon

Sports Centre in 2017. Among them, we analyzed data from 116 cases collected with participant consent to a
questionnaire from a mental health service organization. These data were non-personally identifiable and
coded data including the mental health status of the subjects at the time of the disaster and how their
mental health had changed one year later.

2.2 Study Setting
After the fire disaster, mental health services implemented at the public community mental health center in

Jecheon included case management, mobile counseling, self-help groups, individual counseling, and various
kinds of recovery programs. Table 1 shows the contents of the recovery programs that were implemented.
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2.3 Measurement

2.3.1 Depression
The level of depression among participants was measured using the Patient Health Questionnaire-9

(PHQ-9). PHQ-9 was developed by Spitzer et al. [24] and consists of nine factors: a sense of discomfort,
depression, sleep changes, fatigue, changes in appetite, feelings of guilt or worthlessness, poor
concentration, restlessness or suffocation, and suicidal thoughts in the previous two weeks. The total
score is 27 on a four-point Likert scale from 0 (not at all) to 3 (almost every day). This study used the
Korean version of the PHQ-9, which was translated and standardized by Park et al. [25]; as a result, a
score of 0–4 points indicated the normal range (normal), a score of 5–9 points indicated the suspicious
group (doubt), and a score >10 points indicated high-risk group. In the study by Park et al. [25],
Cronbach’s α was 0.84; in this study, Cronbach’s α was 0.88.

2.3.2 Post-Traumatic Stress
The participants’ post-traumatic stress levels were measured using the PTSD Checklist–Civilian version

(PCL-C) questionnaire, which is a self-report questionnaire tool for diagnosing PTSD or for screening high-
risk groups, developed by Weathers that is widely used in research and clinical fields. In this study, the
Korean version of the PCL-C that was translated and validated by Oh et al. [26] was used; it consists of
17 items each of which are measured on a five-point Likert scale from 1 (not at all) to 5 (very much), the
total ranges from 17–85 points. The cut-off score of 44 points recommended by Blanchard et al. [27] was
applied. Cronbach’s α was confirmed to be 0.94 in the study by Conybeare et al. [28] and was 0.93 in
this study.

2.4 Data Collection
The data collection for this study was conducted through self-report questionnaires with the guidance of

mental health professionals at the mental health welfare center in Jecheon-si during the course of
participating in the case management and recovery programs provided for victims of fire disasters. Mental

Table 1: Trauma recovery program contents

Categories Detailed

Psychoeducation PTSD and cognitive errors
Developing coping strategies for stress
Stress mechanisms and management

Relaxation Breathing, mindfulness, aromatherapy, yoga, relaxation exercises,
and physiotherapy

Holicultural therapy Holiculural therapy and writing growth diary

Art therapy Mind art program, drumming

Mind-body stabilization Body-centered relaxation program (physiotherapy)

Laughter therapy Laughter therapy

Craft class Making crafts and pottery and pop art

Self-help group
meeting

Introduction to self-help group guidelines
Sharing information about administrative and legal reparations
Psychoeducation for stress and PTSD management
Relaxation: deep breathing, butterfly hug, and imagery therapy
Promoting daily routine, good nutrition, and healthy habits

Personalized counseling Counseling for personal issues
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health professionals who collected data completed training on Psychological First Aid (PFA) and PTSD and
received training for one day on the meaning, terminology, and contents of the questionnaire. The first
collection period was 2017.12.30–2018.01.05 immediately after the disaster, and the second period was
2019.01.07–2019.12.06, which was more than a year later.

2.5 Data Analysis
Data analysis was performed using SPSS 26.0, and the general characteristics were analyzed using

frequency analysis and descriptive statistics. The t-test was used to compare post-traumatic stress and
depression between survivors and bereaved families, and repeated measurement ANOVA and post hoc
analysis were used to compare the effects of depression and post-traumatic stress according to
participation in recovery programs.

3 Result

3.1 General Participant Characteristics
There were 58 participants in this study in total, among whom 38 (65.5%) were male, and 20 (34.5%)

were female (Table 2). The most common age group was in their 50s (34.5%). Fig. 1 shows the high-risk
group for depression decreased from 24 (41.4%) subjects immediately after the disaster to 15 (25.9%)
subjects after one year. In addition, the number of subjects in the high-risk group for post-traumatic stress
decreased from 21 (36.2%) to 12 (20.7%).

Table 2: General participant characteristics (N = 58)

Characteristic Categories n (%)

Type of victim Survivor 26 (44.8)

bereaved family 32 (55.2)

Gender Male 38 (65.5)

Female 20 (34.5)

Age 10–19 5 (8.6)

20–29 5 (8.6)

30–39 8 (13.8)

40–49 5 (8.6)

50–59 20 (34.5)

60–69 5 (8.6)

Over 70 10 (17.2)

PHQ-9 Normal 15 (25.9)

Doubt 19 (32.8)

High-Risk 24 (41.4)

PCL-C Normal 37 (63.8)

High-Risk 21 (36.2)
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3.2 Mental Health of Victims according to General Characteristics
Table 3 shows the comparison of victims’ mental health according to general characteristics. According

to the type of victim, survivors’ depression (t = 0.738, p = 0.464) and post-traumatic stress levels (t = 1.552,
p = 0.126) were both higher than those of bereaved family members; however, these differences were not
statistically significant. In addition, according to gender, depression and post-traumatic stress levels were
both higher in men than in women, but the difference was not significant for either depression (t = 0.738,
p = 0.464) or post-traumatic stress (t = 0.213, p = 0.832). As a result of ANOVA using Dunnett’s T3 after
Welch’s test to analyze the difference by age, depression levels were higher in people in their 50s than in
those in their teens (F = 3.50, p = 0.019). However, there was no significant difference in post-traumatic
stress (F = 1.665, p = 0.149).
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Figure 1: Comparison of participants’ depression and PTSD levels over time

Table 3: Comparison of depression or PTSD by general characteristics (N = 58)

Variable (n) PHQ-9 PCL-C

M ± SD Min Max t/F(p) M ± SD Min Max t/F(p)

Total (n = 58) 9.59 ± 6.33 1 25 40.93 ± 14.95 18 78

Gender Male (n = 38) 8.87 ± 5.81 1 22 0.738 (0.464) 41.24 ± 14.08 20 68 213 (0.832)

Female (n = 20) 10.95 ± 7.18 1 25 40.35 ± 16.85 18 78

Type Survivor (n = 26) 10.27 ± 6.12 1 22 0.738(0.464) 44.27 ± 15.49 18 78 1.552(0.126)

Bereaved (n = 32) 9.03 ± 6.54 2 25 38.22 ± 14.17 20 73

Age 10–19 (n = 5)(a) 4.20 ± 2.77 1 8 3.50(0.019)*e > a 26.80 ± 3.96 22 20 1.67(0.149)

20–29 (n = 5)(b) 4.20 ± 2.77 3 14 37.00 ± 14.09 21 59

30–39 (n = 9)(c) 10.44 ± 4.77 3 19 47.56 ± 12.47 31 66

40–49 (n = 5)(d) 5.80 ± 3.03 2 10 33.40 ± 11.26 20 48

50–59 (n = 19)(e) 11.84 ± 6.39 3 25 43.74 ± 14.49 20 78

60–69 (n = 5)(f) 5.6 ± 3.51 2 9 37.20 ± 14.92 22 61

Over 70 (n = 10)(g) 12.1 ± 8.69 1 24 44.30 ± 19.36 18 73
Note: *p < 0.05, **p < 0.01, ***p < 0.001.
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3.3 Comparison of Victims’ Mental Health over Time
As a result of analyzing the participants’ mental health over time (Table 4), depression (t = 3.90 p =

0.000) and post-traumatic stress (t = 2.17, p = 0.035) were all confirmed to have decreased significantly.
These results were confirmed using repeated measures ANOVA over time according to the risk level of
the groups; there were significant decreases in depression (F = 7.20, p = 0.002, η2 = 0.207) and post-
traumatic stress (F = 67.11, p = 0.000, η2 = 0.545) in the high-risk group. On the other hand, the post-
traumatic stress score in the normal group increased further from 31.43 ± 7.04 to 34.19 ± 9.80.

3.4 Comparison of Victims’ Mental Health According to Program Participation
As a result of comparing the effects of program participation centered on PHQ-9 and PCL-C, the average

score of PHQ-9 of the attendant group (n = 7) was from 10.86 ± 5.05 (pre) to 8.00 ± 4.5 (post), the non-
attendant group (n = 51) had a mean score of 9.41 ± 6.51 (pre) and 6.96 ± 5.84 (post). Also, we confirmed
the attendant group’s average score of PCL-C from 52.29 ± 19.36 (pre) to 45.29 ± 11.29 (post), in the
case of the non-attendant group (n = 51), was from 39.37 ± 13.76 to 35.55 ± 10.69.

In the case of the program attendant group, it was confirmed that the average score of PCL-C was
lowered more, but this was not statistically significant (F = 0.280, p = 0.599). Nevertheless, in the case of
the program attendant group, the average score of PHQ-9 and PCL-C was above the cut-off score of each
scale, indicating that it was a high-risk group. In other words, it can be confirmed that victims classified
as high-risk groups in terms of mental health have higher participation in the program. In particular, the
program participant group was significantly higher in PCL-C (t = 2.215, p = 0.031).

4 Discussion

This study examined the mental health recovery process based on data collected for disaster
psychological support for victims referred to a local mental health welfare center after a fire disaster.
Based on these findings, we suggest directions for community disaster mental health services and points
that warrant attention.

According to previous studies, trauma exposure and sequelae depend on gender, age, race, gender identity,
education level, heredity, high-risk behavior, and the presence of surrounding support systems [29,30].
Furthermore, females have twice the risk of exposure when compared with males [19]. This also applies to
bereaved family members who are not direct victims of the accident. According to previous studies, many
bereaved family members are classified into high-risk groups for PTSD due to disaster and loss, and in
particular, spouses have been found to suffer from more pain than other family members [31,32]. Due to

Table 4: Comparison of mental health according to high-risk group one year later (N = 58)

Variable Group n M ± SD t/F p

pre post

PHQ-9 Total 58 9.59 ± 6.33 7.09 ± 5.67 3.90 0.000***

Normal 15 2.87 ± 1.06 3.33 ± 2.82 7.20 0.002**

Doubt 19 7.21 ± 1.51 5.42 ± 3.81

High-risk 24 15.67 ± 4.91 10.75 ± 6.17

PCL-C Total 58 40.93 ± 14.95 36.72 ± 11.14 2.17 0.035*

Normal 37 31.43 ± 7.04 34.19 ± 9.80 67.11 0.000***

High-risk 21 57.67 ± 9.31 41.19 ± 12.50
Note: *p < 0.05, **p < 0.1, ***p < 0.001.
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the nature of the casualties associated with the Jecheon fire, many women in their 50s died. Thus, males in their
50s accounted for a greater proportion of survivors or bereaved family members of the disaster than females,
and depression and PTSD levels were also significantly higher among males than among females. Although
this finding does not support claims made by previous studies that women feel more pain [9], it does
demonstrate that specific studies are needed according to the characteristics of the disaster.

Confirming changes over time after disasters showed that those at high risk for depression decreased
from 41.4% at the beginning of the disaster to 25.9% and that post-traumatic stress significantly
decreased from 36.2% to 12%. This supports the findings of previous studies that most individuals
undergo a natural recovery process after a disaster and that disaster experiences do not necessarily have
negative effects on mental health alone [9,15]. However, there are limitations to predicting unequivocally
that natural recovery occurs over time because both psychological and physical support from the
government were provided for three months in the early stages and because the local mental health
welfare center was utilized after the initial stages. Various studies have suggested that psychological
support in the early stages of disasters is a factor that has a positive effect on victims’ recovery in the
future [4,33]. The results of this study can be presented as predictive evidence that psychological support
in the early stages of a disaster is helpful for the long-term. In fact, in the case of the Daegu subway fire
accident, which was a similar fire disaster, similar psychological problems such as PTSD and depressive
disorder have been present from the early stages to after six years had passed; this is because
psychological support was not properly implemented after the initial disaster [34].

Furthermore, in the case of PTSD, the high-risk group recovered remarkably, but the normal group
worsened. The participants in the high-risk group for PTSD had a higher rate of participation in the
recovery program than those in the normal group, and they sought recovery more often. Although the
PTSD level was not significantly associated with program participation, members in the high-risk group
attended the recovery program on high participation. Therefore, additional research is needed to
determine whether the will to participate in a recovery program has a positive effect on recovery. In
addition, we emphasize the suggestions of previous studies through this result. Guilaran et al. [35]
confirmed that many social support systems must improve the quality of the resources provided rather
than simply positively impact the recovery of disaster victims.

Ultimately, quality improvement leads to both post-traumatic growth and disaster recovery. The group program
implemented after the Jecheon Fire disaster mainly consisted of various one-time programs that mainly focused on
restoring daily activities; however, it did include simple psychological education and relaxation therapy for PTSD.
Thus, the programmight have had no direct effect on the recovery from depression and PTSD. In addition, since the
effect was only analyzed for the presence or absence of attendance due to the nature of the secondary data, effects of
case management and visiting counseling cannot be excluded.

According to Osorio et al. [36], the post-disaster intervention model can be classified into four groups:
time, disaster type, behavior level, and victim type. The Jechon Mental Health Welfare Center program
consists of various activities for promoting daily life. Therefore, depression and PTSD may be unclear
indicators for evaluating the effect of the program; therefore, developing clear and detailed indicators to
evaluate the results for the purpose of the program for future victims is necessary. Zulch et al. [37]
asserted that preparation for mental health after a disaster should be accomplished through a broad review
of various literature and should include responses at the individual level, awareness and evaluation of the
disaster, and communication methods. In addition, other previous studies have suggested that creating a
program based on community participation in the case of social-psychological interventions is essential.
At this time, continuity, support, political and economic support are necessary. These findings emphasize
the need to approach various perspectives including victims’ needs when planning a future recovery
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program. Therefore, we suggest that conducting a detailed follow-up evaluation through a survey on the
needs of victims and their satisfaction with the implemented program is necessary.

In addition, “peritraumatic stress” is a point that should be sufficiently considered when supporting a
person who has experienced a disaster; this is a known risk factor for PTSD and has been studied
previously [15,38]. This finding shows that an individual’s emotional response at the time of a disaster
has a vital role in depressive symptoms for five years after the disaster. Since these experiences are not
well-revealed, it is important to find and support them. A lack of understanding of peritraumatic stress
among mental health professionals leading to the provision of general interventions can have long-term
negative effects after a disaster. Considering this, post-disaster interventions must consider stress factors
in the victim’s ecological and life aspects. For victims of severe mental health problems such as PTSD
and depression, treatment and programs that can reduce peritraumatic stress determined according to the
characteristics of disaster are needed. For this, we propose that treatment focused on trauma should be
provided along with detailed psychoeducation on post-disaster responses.

5 Limitation

The study was conducted to provide a basis for future support by comparing and analyzing changes in
the mental health of victims centered on a specific disaster called Jecheon Fire Disaster. In the study of
disaster victims, it is difficult to control variables that can affect the victims as the research process can
lead to ethical issues that can violate and affect the victims’ human rights. Therefore, there is a limit to
data collection to analyze all the influence variables. In particular, the program implemented in this study
was composed of various themes focusing on the needs and demands of the victims, and there is a
limitation because it was difficult to control the variables affecting the victims in the post-disaster
situation where humanitarian assistance takes precedence. However, it is meaningful to clarify that
victims need community disaster mental health support through this study. Based on this study, it is
necessary to develop a disaster mental health program through a more structured and verify its effect in
further research.

6 Conclusion

However, in this study, we can see the disaster victims are striving for their recovery. Thus, there is a
need to provide effective and appropriate support in the public community. To recover from disasters in
the future, it is necessary for various studies to, specific explanations and consent procedures, and
additional variable investigations. In addition, support of the administrative system is essential to track
long-term effects, and each consistent indicator must be developed and applied to compare and analyze
them. To continue the significance of this study and overcome the limitations, we propose to continuously
and diversely study the effects on mental health according to the characteristics of each disaster in the future.
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