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Prolonged Unmet Mental Health Needs of the 2017 Pohang

Earthquake Survivors

Soohyun Joe', Jungsun Lee?, Federica Klaus', Hui Xin Ng', Lisa T. Eyler' *, and Youngryeol Lee®*™

"Department of Psychiatry, University of California, CA, USA

2Department of Psychiatry, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Republic of Korea

3Pohang Earthquake Trauma Center, Pohang, Republic of Korea

Objective Two years after the 2017 Pohang earthquake, some people sought follow-up mental health support. The demographic and
clinical characteristics of this unique group of people were investigated to identify some insights on the predisposing factors of the long-
term need for psychiatric help after a severe earthquake disaster.

Methods De-identified data from those seeking mental health support 2 years after the 2017 Pohang earthquake were used. The de-
scriptive statistics of demographic and clinical characteristics of the study group was identified and paired with general population data
obtained from open and public governmental websites. Sex, age distribution, destruction of house, and psychiatric disorder were com-
pared between the follow-up sample and general population.

Results The proportion of women in the group seeking support was two times higher than that in the general population, and people
ages between 50 and 70 years commonly sought support. The severity of home destruction was higher among people who sought and
needed follow-up mental health support programs than in the general population. There was a higher proportion of people with psychi-
atric disorders in the group seeking support than in the general population.

Conclusion The need for long-term mental health support 2 years after an earthquake was higher in women than in men and those aged
between 50 and 70 years, and those with a previous psychiatric history and with a higher severity of home destruction, which lead to ne-
cessitating leaving the home. Future earthquake response should include screening and psychiatric treatment referral and residential sup-
port in vulnerable people. Psychiatry Investig 2023;20(6):541-549

Keywords Earthquake; Trauma; Demographic; Mental health.

INTRODUCTION

The 2017 Pohang earthquake occurred in Pohang city, lo-
cated on the southeast coast of South Korea, of which overall
area is 1128.8 km?, number of population is about 500,000,
and its industry comprises metal manufacturing, agriculture,
and fishing. It is the second strongest earthquake on record
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in South Korea."' A 5.4 magnitude earthquake struck the city.
Thereafter, aftershocks ranging from 2.5 to 4.6 magnitude took
place. The mortality rate was not high with only one death.
However, it caused massive destruction of buildings, includ-
ing residential and public facilities. Due to the earthquake,
approximately 2,000 people were forced to flee their homes.”
People who had to leave their homes due to residential de-
struction and damage moved to temporary shelters made of
small tents in indoor gyms.?

Local and central government-administered aid provided
food and emergency mental health support programs during
the immediate aftermath of the earthquake.? Data from this
initial period after the earthquake showed that 9,086 people
sought mental health support.” This is three times higher than
the incidence of seeking mental health support in a similar
but stronger, earthquake in Kyungju city in 2016 (2,498 cases
between September and October of 2016).> In a combined
sample of data on both earthquakes, 25.64% and 13.85% peo-
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ple were positive for post-traumatic disorders at 7 and 22
months.* Thus, about half of people who initially had psychi-
atric distress no longer screened positive. Nevertheless, over
13% remained needful in mental health support after almost
2 years.

The Pohang Earthquake Trauma Center again offered a fol-
low-up mental health support program in 2019 for people
who had trauma after the 2017 Pohang earthquake.” This
mental health support program provided various tools to
improve the psychiatric well-being of individuals. These in-
cluded non-clinician conducting group and individual thera-
py such as yoga and aromatherapy based on a post-trauma
stress relief program, referral to psychiatric clinics and local
social services, and intensive psychiatric interview. The great-
est difference in 2019—-compared to 2017-was the use of in-
tensive psychiatric interviews by an on-demand psychiatrist.
In 2017, a psychiatrist within the mental health support pro-
gram provided intensive diagnostic and therapeutic psychi-
atric interviews.

Only few studies have examined long-term psychiatric com-
plications after earthquake disasters, and the results are con-
troversial. One study examined psychological wellness 7 years
after an earthquake. Results showed that earthquake exposure
was correlated with long-term psychological disturbances.”
However, a more recent study about 2011 Great East Japan
earthquake showed that the prevalence of depression among
residents in the disaster area 5.5 years after a tsunami did not
increase® compared to before tsunami. Two studies were con-
ducted in Turkey. Each of these studies showed that the treat-
ment seeking and non-treatment seeking groups, which com-
prised people had been exposed to the same earthquake, had
a high need for long-term mental health support.”®

The current study investigated the demographic and clini-
cal characteristics of the unique group of people who have a
high need for psychiatric help 2 years after the 2017 Pohang
earthquake. Previous studies showed that women sex and pre-
vious history of psychiatric illnesses’ were correlated with a
high incidence of post-traumatic stress disorders (PTSD) af-
ter earthquakes. We sought to identify the characteristics of
people who demonstrated a prolonged need for psychiatric
services after surviving a major disaster, in this case an earth-
quake. We generated recommendations for establishing future
public health policies that address the psychological sequelae
of earthquake disasters. We hypothesized that individuals who
sought out intensive psychiatric services following the 2017
Pohang earthquake were disproportionately women, elderly,
and demonstrated a higher prevalence of pre-earthquake psy-
chiatric issues. These individuals tended to experience more-
severe damage to their homes and exhibited more psychiatric
symptoms than the general South Korean population. We com-
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pared the following variables in individuals with new-onset
psychiatric illness following the earthquake and the general
Korean population: sex, age group, pre-earthquake history of
psychiatric illness, severity of residential building damage,
and symptoms of psychiatric illness.

METHODS

Data

The Pohang Earthquake Trauma Center approved the use
of these data, collected under the auspices of the Pohang Earth-
quake Project. Ethical approval for this analysis was obtained
from the Institute Review Board at Asan Medical Center
(Study #2022-0962) and the University of California San Di-
ego Human Research Protections Program (Study #804676).

A flow chart of 2019 mental health program is displayed in
Figure 1. Total 1,200 visited the Pohang Disaster Center for
the public mental health support program in 2019, which was
held between December 4, 2019 and March 26, 2021. People
who used the 2019 mental health support program were not
necessarily those who have used the 2017 crisis intervention
mental health support program. This program was advertised
via on-site and cyber postings, pamphlets distributed in the
centers, and mass media advertisement through local broad-
castings and local newspapers. The participants were provided
with the following mental health support services: transcra-
nial direct current stimulation, eye movement desensitization

Participants of 2019 mental
health support program
(N=1,200)

v

Enrollment of patients
to requested programs

Joining only non-talking
post trauma relief |«
programs (N=900)

Request additional psychiatric
intensive interview
(N=300)

v

Pre-interview by trained staff gathering
demographic and clinical characteristics
(N=300)

v

45 to 60 minutes
intensive psychiatric
interview (N=300)

v

Diagnostic impression and
recommendation of further
treatment by a psychiatrist
(N=300)

Figure 1. Flow chart of 2019 mental health program.



and reprocessing, biofeedback training, vibroacoustic thera-
py, sound-bathing therapy, yoga, meditation, aromatherapy,
physical activity, gardening therapy, psychodrama, occupa-
tional rehabilitation and volunteer experience, case manage-
ment, and group psychotherapy. Services were first listed and
recommended by mental health public officials who are trained
staff (nurses or social workers) in the Pohang Earthquake
Trauma Center. The participants could freely select and use
one or more of those programs regardless of therapists referral.

Of 1,200 people, 300 requested an intensive professional
psychiatric interview in addition to the offered treatment
programs. Individuals could request to use programs multi-
ple times at any point during the 16 months without any limi-
tation on number of requests. One of the authors, who is a
psychiatrist, performed an intensive 45-60-min diagnostic
and therapeutic psychiatric interviews on each person. This
group of people included those who seek and have a high need
for psychiatric help. Public, de-identified data obtained from
the Pohang Earthquake Trauma Center were used for mining
data on the demographic and clinical characteristics of this
group. Interviewers produced and handled data. None of the
authors managed original data containing personal identifi-
able data, which were deleted by interviewers before research
use. All sensitive personal data were not included if delivered
to the researchers. In this study, the following data were used:
sex, age, previous history of lifetime trauma, PTSD before
the earthquake, psychiatric disorder before the earthquake,
chronic illness, severity of residential damage, suicidal ide-
ation, and high risk of suicide based on the objective determi-
nation of the interviewer.

The paired data of the general population with the above
mentioned data of the 2019 Pohang Earthquake Mental Sup-
port Program were obtained from governmental data on the
websites open to the public.'> We used 2021 data of preva-
lence of psychiatric disorders in the general population of
South Korea as controls in all cases except comparison of bi-
polar disorders. In this case, 2018 data, which is the second
recent public data available, were utilized for prevalence of
bipolar disorder because 2021 data about bipolar disorder
could not be obtained from public databases. In the general
population, we could only obtain data from the number of
houses damaged according to the degree of damage. We re-
placed the number of people whose house is damaged due to
the earthquake with this number.

Tools

All data were obtained from people who used mental health
support programs via short surveys and one-on-one inter-
views. Mental health support primary providers were trained
center staffs (nurses and social workers) and they did face to
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face survey about psychiatric symptoms, and emotional and
social difficulties.

The governmental rescue project determined the severity
of the destruction of the building, which was rated as one of
three levels: moderate, severe, and complete. Moderate de-
struction is the degree of destruction that prevents people
from residing unless there should be significant repair. Se-
vere destruction is defined as the degree of destruction that
exceeds the condition of moderate destruction and that has
>50% destruction but less than complete destruction. Com-
plete destruction is defined as the degree of destruction in
which whole walls and pillars were destroyed. Minimal de-
struction was defined as all other destructions other than those
previously mentioned.

Mental health support primary providers directly ques-
tioned suicide ideation. The objective measure of high-risk
suicide was determined by mental health support providers
based on two or more of the following symptoms: 1) depres-
sion disturbing social and occupational function, 2) suicide
ideation with impulsiveness, and 3) persistent suicide ide-
ation or suicide planning.

All intensive psychiatric interviews were performed by a
psychiatrist with more than 30 years’ experience. These one-
on-one, in-person interviews took place within a secure and
quiet room at the Pohang Earthquake Trauma Center and
generally lasted 45 minutes to one hour. Following the un-
structured psychiatric diagnostic and therapeutic interviews,
diagnosis was determined according to the interviewing psy-
chiatrist’s diagnostic impression. Diagnostic and Statistical
Manual of Mental Disorders, 5th Edition diagnostic criteria
were used for the clinical diagnosis. All of the diagnoses were
made by one psychiatrist.

Statistics

The chi-square test was used to compare categorical vari-
ables between the study group and the general population.
The Kruskal-Wallis test was used to determine differences in
age distribution between the study group and the general
population. Further, the chi-square test was applied to explore
potential sex differences in psychiatric history. A p<0.05 is
considered statistically significant. Statal3-SE (StataCorp
LP, College Station, TX, USA) was used for analysis.

RESULTS

Table 1 shows the demographic and clinical (particularly a
previous history of psychiatric illnesses) characteristics of the
study group (n=300) who sought mental health support in
2019 and requested a psychiatric interview.

There was a statistically significant difference (chi-square
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Table 1. Demographic and clinical (particularly a previous history of psychiatric illness) characteristics of the study group who sought mental
health support in 2019 in the 2019 Pohang mental support program for the 2017 Pohang earthquake survivors and who requested an inten-

sive psychiatric interview

General population of South Korea

Stg;lzﬁ(r)g;lp (year 2021, 1-year prevalence) X P
(N=51,744,876)

Age (yr) 59.85+9.93 . . .
Sex, female 213 (71.00) 25,887,071 (50.03) 9.21 0.002

History of lifetime trauma 152 (50.67) - - -
History of previous PTSD 1(0.33) 155,235 (0.3) 0.02 0.886
History of psychiatric treatment before the disaster 27 (9.00) 1,862,816 (3.6)* 3.70 0.054
Depressive disorders 16 (5.33) 879,663 (1.7) 5.77 0.016
Panic disorders 5(1.67) 51,745 (0.1) 1.84 0.174

Insomnia 2(0.67) - - -

Autistic spectrum disorders 2(0.67) - - -

Mental retardation 2(0.33) - - -
Bipolar disorders 1(0.33) 101,679 (0.20)* 0.07 0.783

Neurotic disorders 1(0.33) - - -

History of ongoing chronic stress 64 (21.33) - - -

History of previous physical illness 91 (30.33) - - -

Values are presented as meantstandard deviation or number (%). *number and proportion of population who were treated for bipolar disor-

ders in 2018 (no statistical data about bipolar disorder in 2021). PTSD, post-traumatic stress disorders

100 - Bl Women
. 90 - - Men
s
| 70F
5 eor
ks 50
g
8 30
9
S 20+
Ay
10+~
0
General population People who requested
professional psychiatric
interview at 2019 follow-up

Figure 2. Comparison of the proportion of women between the
people who requested a professional psychiatric interview at the
2019 follow-up (N=300) and the general population in Pohang (N=
547,247) (chi-square test, p<0.05).

test, p<0.0001) in terms of sex proportion between the study
group and the general population (Figure 2). That is, the pro-
portion of women who sought help in the study group was
significantly higher than that in the general population.

The participants were aged 4-107 years. Their median age
was 62 years old. Figure 3 shows the age distribution accord-
ing to 10-year intervals. There was a statistically significant
difference in terms of age distribution between the general
population and people who requested intensive psychiatric
interview (p<0.001). That is, the study group was older than
the general population.
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I General population in Pohang

[ People who requested professional psyhciatric
45 T interview at 2019 follow-up

Proportion of samples (%)

<10 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-99 =100

Age groups

Figure 3. Age distribution of people who required professional
psychiatric interview at the 2019 follow-up (N=300) and general
population in Pohang (N=547,247).

Figure 4 shows an uneven proportion in terms of sex ac-
cording to age group. The differences in the distribution of
sex according to age significantly differed (Kruskal-Wallis
test, chi-square test=22.8, df=8, p=0.004). The preponderence
of women among those requesting intensive interviews was
most significant among people in their 50s to 70s.

The extent of residential building damage in 272 people in
the study group was assessed. Figure 5 depicts the distribution
of people according to the severity of damage. An official pub-
lic showed the damage to the residential buildings of families
living in the Pohang area in 2017. The distribution of the extent



of damage between two groups significantly differed (p<0.001).

Considering the higher proportion of women seeking psy-
chiatric interview, particularly among those aged between 50
and 70 years, we explored whether there were sex and age dif-
ferences in any of the clinical characteristics or in the degree
of household destruction. Results showed no difference for
any of the variables (all p>0.05). Hence, the demographic char-
acteristics of the study group did not explain the other unique
clinical and experiential characteristics of individuals seeking
interviews.

Most people in the study group were newly diagnosed with
psychiatric disorders by the psychiatrist (Table 2). Anxiety
disorders were the most prevalent diagnoses, Followed by de-
pressive disorders and PTSD. Approximately one-fifth of pa-
tients had two or more simultaneous disorders. Compared
with the number of people who had a previous psychiatric
history before earthquake (n=26), the study group had a sig-
nificant increase (p<0.001) in the number of people who had
a new psychiatric diagnosis (n=261). Among people who had
a new psychiatric diagnosis, 50 (19%) were already treated by
psychiatrists. Of the remaining 211 (81%) people who were

Bl General population in Pohang

[ People who requested professional psyhciatric
interview at 2019 follow-up

Proportion of samples (%)

<10 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89

Age groups

Figure 4. Age distribution of the proportion of women who partici-
pated in the follow-up mental health support program 2019 for psy-
chiatric trauma caused by the 2017 Pohang earthquake (N=300)
and general population in Pohang (N=547,247).

S Joe et al.

newly diagnosed with psychiatric disorder and were not re-
ceiving treatment, 170 (65% of those with new diagnoses)
were considered in need of immediate psychiatric treatment
and were recommended to start psychiatric treatment as ear-
ly as possible and referred to psychiatrists if they provided
consent.

People who needed psychiatric treatment before and after
the Pohang earthquake were included in this figure, and the
total number of people in this figure is 224 (75% of 300 sub-
jects). Among them, 159 (71% of 244 people) subjects in the
solid red box is the number of subjects who newly developed
a diagnosis of psychiatric disorders untreated at the 2019 fol-
low-up psychiatric interview.

In total, 221 of 300 participants (74%) who requested psy-
chiatric interviews needed psychiatric treatment based on
the interviewing psychiatrist. Among them, 50 (23%) were
already receiving psychiatric treatment. However, 171 (76%)
were not (Figure 6). In addition, most interviewees were nev-

I General population in Pohang

[ People who requested professional psyhciatric
interview at 2019 follow-up

Proportion of samples (%)

= |
Minimal Moderate Severe Complete
destruction

Severity of residence destruction

Figure 5. Levels of residential building damage caused by the
earthquake in individuals who requested professional psychiatric
services at their 2019 follow-up appointments (N=272; the num-
ber of participants who officially reported and evaluated the de-
gree of damage by public officials) and general population in Po-
hang (N=202,469; we used house number instead of the number
of people due to the lack of available data about the number of peo-
ple in each house. The severity of damage to a residential building
in the general population per family was reported).

Table 2. Newly diagnosed psychiatric disorders in people who requested professional psychiatric interviews

General population of South Korea

Study group (N=300) (year 2021, 1-year prevalence) Chi-square test P
(N=51,744,876)

Post-traumatic stress disorders 70 (23.3) 155,235 (0.3) 25.4 <0.001
Depressive disorders 103 (34.3) 879,663 (1.7) 36.0 <0.001
Anxiety disorders 214 (71.3) 164,091 (3.1) 99.5 <0.001
Alcohol abuse/dependence 37 (12.3) 1,345,367 (2.6) 6.8 <0.001
Suicidal ideation 113 (37.7) 672,683 (1.3) 422 <0.001
High risk for suicide 41 (13.7) - - -

Values are presented as number (%)
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Current need

Previous history

In treatment

Figure 6. Number and proportion of participants who had a previ-
ous history of psychiatric illness before the 2017 Pohang earth-
quake (previous history), participants who currently required psy-
chiatric treatment in 2019 (current need), and participants who were
already receiving psychiatric treatment in 2019 (in treatment).

er diagnosed a psychiatric disorder before (n=273, 91.0%).
Most participants who did report a previous history of psy-
chiatric illness (n=27) required psychiatric treatment during
the 2019 Pohang earthquake follow-up (n=24, 88.9%). Of 273
participants who did not have any psychiatric history before
the 2017 Pohang earthquake, 221 (81.0%) required psychiat-
ric treatment at the 2019 Pohang earthquake follow-up.

DISCUSSION

The current study first investigated the demographic and
clinical characteristics of people who want to receive psychi-
atric intervention and undergo assessment 2 years after the
2017 Pohang earthquake. While 8,977 respondents used the
crisis intervention mental health support program immedi-
ately after the 2017 Pohang earthquake, there were 1,200 who
accessed the mental health support program in 2019. These
results suggest that a subset of survivors required prolonged
mental health support, even 2 years after the earthquake. Most
people in the study group were diagnosed with clinically sig-
nificant PTSD, depressive disorders, and anxiety disorders,
and they required psychiatric treatment. We found an over-
representation of women and people aged between 50 and
70 years old in this group compared with the general popula-
tion. Most people desiring psychiatric interview received
new diagnoses, and they needed treatment. However, most
were previously undiagnosed and untreated. There is persist-
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ing needs of mental health support for these population. Sui-
cidal ideation (high severity) was more prevalent in the study
group than in the general population. This group had a greater
severity of residential destruction than the general population.

The proportion of women in the group who needed men-
tal health support was higher than that of men. Further, the
proportions of women were significantly greater, particularly
among those aged 30-60 years, than those of in the general
population. Women had higher requests for further profes-
sional psychiatric help. However, there were no significant
sex differences in the rate of newly developed psychiatric dis-
orders and suicide risk. There are two possible hypothesis ex-
plaining this finding.

First, it can be explained by the biopsychosocial vulnera-
bility theory, which is consistent with a well-known finding
that that the prevalence of depressive disorders and PTSD is
approximately two times higher in women than in men.""¢
In addition, a previous report showed that women have high-
er levels of post-traumatic stress symptoms related to earth-
quakes than men."” Nevertheless, this observation is not well
established yet. However, sex differences can be explained by
several hypotheses. The proposed explanations for the higher
incidence of depression in women are hormonal differences,
different socioeconomic stresses, higher sensitivity to inter-
personal relationships among women, and women’s propen-
sity to internalize symptoms. Regarding PTSD, women may
have different PTSD-eliciting processes compared with men.
Women are more likely to re-experience symptoms in re-
sponse to physiological cues,'® and they present with differ-
ent retrieval of trauma-related memory.””** In women, neuro-
endocrinological differences in response to trauma,” oxytocin-
related sex-specific response in the amygdala and vimPFC,*
and heightened sensory strength and mental imagery based
on sex hormones in women® are the possible underlying bio-
logical mechanisms.*®

Second, men may less likely seek psychiatric help than
women because seeking psychiatric interview may be a sign
of inner weakness or failure or defect in masculinity.” This
may lead to the low requests of psychiatric service and un-
derestimation of psychiatric disorders among men who have
trauma than women. Further research about the prevalence
of psychiatric disorders after earthquake in terms of sex dif-
ferences is necessary. Moreover, future public mental health
support program should exert effort on identifying undetect-
ed newly developed psychiatric disorders in men after severe
earthquakes.

The age distribution significantly differed between people
who seek and need mental health support 3 years after the
2017 Pohang earthquake and the general population in the
disaster area. People who are in their 50s, 60s, and 70s were



at highest risk for the persistent need for mental health sup-
port. People who are aged less than 50 years were not at high
risk for prolonged need for mental health support. Previous
reports have contrasting results. Some studies showed that
older adults are at higher risk of PTSD.*®** Moreover, several
studies have shown that the vulnerability of elderly survivors
from earthquake is correlated with more functional disabili-
ty” and cognitive decline® based on age. However, others have
revealed that younger age is a risk factor.”” This inconsistency
may be attributed to differences in the characteristics of each
disaster and the socioeconomic or cultural background of the
massive disaster area.

The study group had a significantly higher prevalence of de-
pressive disorders alone than the general population. Previous
studies have reported that a history of previous psychiatric ill-
nesses including depressive disorders can be a predisposing
factor for PTSD after earthquakes.” People who have a pre-
vious history of depressive illness is more likely to seek psy-
chiatric help 2 years after the earthquake. Nevertheless, fur-
ther investigation about the predisposing eftect of depressive
illness compared with other psychiatric illnesses should be
performed.

The casualty rate after the 2017 Pohang earthquake was not
high. There was only recorded one death correlated with the
earthquake, and only 135 people had injuries.” However, 57,039
buildings were severely destroyed. Hence, they could not be
used without repairs or reconstructions.” The earthquake dam-
aged the residences of 202,469 families, and 1,797 people be-
came homeless.” The current study showed that the residential
building of most people in the study group seeking psychiat-
ric help were destroyed. Hence, people could not reside there
without significant repair. In contrast, in most cases in the gen-
eral population, the destruction of residences was minimal.
The residence is not just a building or personal property. It is
a vital element of our physical and social lives. The 2017 Po-
hang earthquake impacted this point in people’s lives. While
the local and central governments had plans to help residents
repair or rebuild their houses, people who were homeless lived
in small tents provided by the government, each of which can
just accommodate one or two people in 39 public indoor
gyms.* People stayed in these tents for approximately 4 years
(1,435 days, 11 people from 9 families), which was the longest
duration.” There was no facility for private baths and cook-
ing. Moreover, the number of bathrooms was extremely few,
and the heating and air conditioning system was poor.** There
was no privacy, and people had poor hygiene. These factors
likely contributed to poorer mental health and low resilience
among people with greater building damage.

There was a significant unmet need for mental health treat-
ment in the group of people who requested intensive psychi-
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atric interviews 2 years after an earthquake. Most people in
this group were newly diagnosed with psychiatric disorders.
About three-quarters (73.7%) of people required immediate
psychiatric treatment. Only 20% of people who needed im-
mediate psychiatric treatment were currently receiving it. Ap-
proximately two-thirds (71.3%) of people presented with anx-
iety disorders and one-third (34.3%) with depressive disorders
by a psychiatrist’s diagnostic assessment. This finding is con-
sistent with previous research results.>**** That is, earthquake
survivors are at risk of not only post-traumatic disorders but
also depressive and anxiety disorders. In addition, there were
high rates of suicidal ideation among the study group com-
pared to general population (37.7% vs. 1.3%). More than one-
third (36.3%) of people who reported suicidal ideation were
clinically at high risk of suicide. These people needed psychi-
atric crisis intervention and further psychiatric follow-up at 2
years after the earthquake.

The prevalence of PTSD after an earthquake ranged from
1.2% to 82.6%.” The diversity of influence of earthquakes on
mental health is determined by different factors, including the
severity of exposure to the disaster and post-earthquake so-
cioeconomic state. In particular, the loss of residence and prop-
erty-related problems can enhance post-traumatic stress.”**
In this study group, the prevalence rate of persisting PTSD af-
ter 2 years was 23.3%. The prevalence of PTSD was higher
than that of PTSD based on a previous study with long-term
follow-up. The prevalence is similar to that of post-traumatic
disorder among people whose house was destroyed by the
1999 Taiwan earthquake (20.9%), which caused significant
public criticism on the unsatisfactory governmental perfor-
mance for recovery from the disaster.” However, the preva-
lence rate (11.1%) of post-traumatic stress symptoms is rela-
tively low among elderly individuals affected by the Great East
Japan earthquake, which caused massive destruction of hous-
es.”! Moreover, the closure of emergency shelter was performed
approximately 10 months after the earthquake.” However, it
took almost 4 years until emergency shelters were closed af-
ter the Pohang earthquake. The study results indicated that
post-disaster residential support and mental health care ser-
vice might help prevent the long-term disturbance of mental
health and decrease the need for mental health support.

There are several limitations of current study when inter-
preting the results. First, this is not a designed or controlled
study, and publicly available data were used. Second, the au-
thors presented paired data from the general population. How-
ever, these data were not statistically processed with the study
data. Third, the discrepant accessibility of mental health sup-
port programs among victims might have influenced the study
results. Treatment accessibility might be limited by transpor-
tation difficulty due to physical disability or financial disrup-
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tion and lack of time to visit the Pohang Earthquake Trauma
Center. In addition, this study did not provide information
about the group of people who participated in the 2019 Po-
hang mental health support program but did not request in-
tensive psychiatric interview. Therefore, further study should
compare the group of people who requested intensive psychi-
atric interview and the group of people who did not.

Conclusions

There was a significant unmet need for psychiatric treat-
ment among people who sought professional psychiatric help
2 years after the 2017 Pohang earthquake. Almost all people
in the study group required psychiatric treatment. However,
only few were receiving intervention. Among them, women,
those aged between 50 and 70 years, and those who experi-
enced more severe damage to their residential building were
more likely to have long-term psychiatric needs after the earth-
quake. Therefore, future public mental health support after
earthquake disasters should focus on follow-up screening and
referral of earthquake survivors, particularly those in high
risk groups, to psychiatric treatment and the establishment
of a comprehensive residential support plan to help survivors
immediately return to their normal way of life. Public mental
health support programs can serve as “bridges” to accessing
psychiatric treatments while providing needed mental health
services, from community to clinic. Assistance with activities
of daily living (including the repair of residences damaged by
earthquake disasters) is important and may help prevent the
need for prolonged mental health services following a earth-
quake disaster.
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