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Decline in Hospital Visits by Patients with Schizophrenia Early in the
COVID-19 Outbreak in Korea
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Objective: This study investigated trends in hospital utilization by patients with schizophrenia during the first wave
of the COVID-19 outbreak in Korea.

Methods: The Prophet algorithm was used to predict the monthly number of patients with schizophrenia in 2020 based
on medical insurance data between 2010 and 2019. The projected expectations were compared with the actual number
of patients receiving outpatient and inpatient treatment each month in the first half of 2020. We conduct interrupted
time series analyses of short-term data to determine the significance of recent changes in the trend of hospital visits
by patients with schizophrenia.

Results: The prediction model showed that the actual number of patients receiving treatment each month during the
early COVID-19 outbreak decreased by up to 3.6% compared to the projected expectations. The interrupted time series
model also revealed a significant change in hospital utilization compared to the year before the onset of COVID-19
in Korea (F = 8.961, p = 0.010).

Conclusion: This suggests that many patients with schizophrenia were not receiving adequate treatment during the
COVID-19 outbreak. A strategy should be developed to keep treating patients with schizophrenia during the COVID-19

pandemic.
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INTRODUCTION

Continuity of care is essential to prevent relapse and to
ensure a better outcome in patients with schizophrenia
[1]. In most cases, it is necessary to maintain antipsychotic
treatment to lower the risk of relapse. Long-term re-
habilitation with community mental health services can
also help to improve negative symptoms and social
dysfunction. In this respect, accessible mental health care
is a prerequisite for the recovery of patients with
schizophrenia.

Since early 2020, the novel coronavirus pandemic, offi-
cially designated the coronavirus disease 2019 (COVID-19)
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by the World Health Organization, has introduced huge
changes to people’s daily lives worldwide [2]. Stringent
public health measures have been implemented to curtail
the spread of COVID-19, including quarantining those in
close contact with a patient or overseas entrant, restricting
public gatherings, closing schools, and requiring the
wearing of face masks in public facilities. People fearful
about contracting COVID-19 have restricted their daily
activities, such as meeting family and friends, exercising,
and visiting hospitals.

Given these restricted activities, mental health experts
are concerned about the worsening of pre-existing psy-
chiatric conditions in people with severe mental illness
during the COVID-19 outbreak [3]. Specifically, it is nec-
essary to evaluate the impact of the COVID-19 outbreak
on mental health service delivery to patients with schizo-
phrenia [4]. There is concern that patients with schizo-
phrenia were reluctant to visit the hospital or did not
come to the scheduled visits during this period due to fear
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of infection and social distancing. Therefore, this study in-
vestigated whether hospital visits by and admissions of
patients with schizophrenia decreased during the early
COVID-19 outbreak using time-series analysis based on
National Health Insurance claims data.

METHODS

We collected the number of patients receiving out-
patient and inpatient treatment for schizophrenia, schizo-
typal disorder, delusional disorders, acute and transient
psychotic disorders, schizoaffective disorder, and other
and unspecific nonorganic psychosis as primary diag-
nosis codes (F20, F21, F22, F23, F25, F28, and F29, re-
spectively) each month between January 2010 and July
2020 using the Health Insurance Review and Assessment
Service data provided by the Health Insurance Big Data
Open System [5]. This study included only patients cov-
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ered by the National Health Insurance, and not by
Medical Aid or uninsured medical benefits. This study
was approved by the Institutional Review Board of
Chonnam National University Hospital (IRB number:
CNUH-EXP-2021-047).

We used Facebook Prophet, a time series forecasting
procedure based on an additive model that fits non-linear
trends with seasonality and holiday effects [6]. We con-
structed a Prophet forecasting model based on 120 ob-
servations between 2010 and 2019. Yearly seasonality in-
cluding the holiday effects of Korean New Year’s Day and
Korean Thanksgiving was also modeled with extra
regressors. Prediction was performed with the data frame
for a 12-month forecast period. We visualized the pre-
dicted values with 95% uncertainty intervals for 2020 to-
gether with the actual values up to July 2020.

In addition, to determine whether there was any sig-
nificant change in hospital utilization before and after the
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Fig. 1. The Actual (circle dots) and predicted (triangle dots)
number of patients (A) with schizophrenia receiving outpatient
(B) and inpatient (C) treatment in a month between 2019 and
2020 in Korea. The predicted values were calculated from
forecasting models based on data from 2010 to 2019.



Hospital Utilization by Patients with Schizophrenia during the COVID-19 Outbreak 187

COVID-19 outbreak, we conducted interrupted time ser-
ies analyses. Considering very short-term observations af-
ter the COVID-19 outbreak, we employed the ‘its.analysis’
package, a modelling technique for short time series data
based on a Type Il Sum Squares ANCOVA lagged de-
pendent variable model [7]. This model was applied to
data collected 12 months before and 6 months after the
February 2020 beginning of the COVID-19 outbreak.
The pvalues less than 0.05 were considered statistically
significant. All analyses were conducted using R (ver.
4.0.3; R Development Core Team, Vienna, Austria).

RESULTS

Figure 1 shows the trends in hospital utilization by pa-
tients with schizophrenia between January 2019 and July
2020 in Korea. The actual number of patients began to de-
viate significantly from the projected expectations in
March, and it was about 3.6% lower than the projected
expectations between April and May (Table 1). Then, in
June, the number of patients increased and recovered to
within the expected range. We observed similar trends in
the numbers of outpatients and inpatients during this peri-
od (Fig. 1).

According to the interrupted time series models, sig-
nificant changes in hospital visits by, and admissions of,
patients with schizophrenia occurred after February 2020
compared to the trend over the previous 12 months (total
patients: F =8.961, p=0.010; outpatients: F =6.339, p=

0.025; inpatients: F = 6.538, p=0.023).

DISCUSSION

In Korea, after the first patient with COVID-19 was
identified on January 20, 2020, the number of confirmed
patients began to increase rapidly from mid-February [8].
By the end of April, when the accumulated number of
confirmed cases exceeded 10,000 nationwide, the first
wave of the COVID-19 outbreak had passed in Korea.
Subsequently, the spread of COVID-19 seemed to have
been controlled. However, in mid-August, the second
wave of the COVID-19 outbreak started. The number of
confirmed cases at that time was lower in Korea than in
European and American countries. However, in Korea,
in-hospital infections of Middle East Respiratory Syndrome
coronavirus (MERS-CoV) had occurred in 2015 and pa-
tients admitted to an oriental medicine hospital in Daegu
were the first confirmed cases in the first wave of the
COVID-19 outbreak [8,9]. Consequently, patients with
severe mental illness and their caregivers may have been
reluctant to visit hospitals during the COVID-19 outbreak,
despite worsening symptoms and running out of
medication. A few psychiatric hospitals actually closed
due to nosocomial COVID-19 infection. Unfortunately,
the first official reported death from COVID-19 in Korea
was a hospitalized patient with chronic schizophrenia
(8].

This study investigated the change in hospital uti-

Table 1. The actual and predicted number of patients with schizophrenia receiving outpatient and inpatient treatment in a month during the early

COVID-19 outbreak in Korea

Date February 2020 March 2020 April 2020 May 2020 June 2020 July 2020
Total patients
Actual 92,145 92,054 91,691 92,105 93,341 94,170
Predicted 93,767 95,398 95,136 95,548 94,370 96,126

(91,718—95,833)  (93,572—97,267)  (92,984—96,999)  (93,432—97,576)  (92,365—96,373)  (94,109—98,186)

Outpatients

82,088 83,168 83,869
85,141 83,897 85,568

(81,529—85,524)  (83,146—86,955)  (82,896—86,722)  (83,095—87,139)  (81,778—85,952) (83,617 —87,528)

Actual 81,933 82,183 81,892

Predicted 83,538 85,078 84,796
Inpatients

Actual 11,255 10,735 10,718

Predicted 11,433 11,631 11,618

11,109 11,292 11,425
11,776 11,771 11,895

(11,185—11,693)  (11,349—11,910) (11,362—11,853)  (11,506—12,032)  (11,498—12,042) (11,628—12,152)

Data are shown as number or 95% uncertainty interval.

The number of total patients does not match the sum of the numbers of outpatients and inpatients due to the record overlap of outpatients and

inpatients.
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lization by patients with schizophrenia after the
COVID-19 outbreak began in Korea. Until 2019, the
number of outpatients with schizophrenia in Korea had
been increasing gradually, while the number of hospi-
talized patients had been decreasing [10]. Considering
the non-linear trend and seasonal variation in hospital uti-
lization, it is inappropriate to compare the number of pa-
tients treated in early 2020 with the number of patients in
previous years directly. Therefore, we tried to determine
by how much the actual number of patients had de-
creased after the COVID-19 outbreak compared to the
number of patients in 2020, predicted by a forecasting
model.

We observed that the numbers of patients with schizo-
phrenia receiving outpatient and inpatient treatment per
month after the first wave of the COVID-19 outbreak de-
creased significantly compared to the projected expectations.
Our interrupted time series model also found significant
changes in the recent trend. This suggests that the
COVID-19 outbreak was a major changing point in the
hospital utilization trends of patients with schizophrenia.
Although social lockdown and stay-at-home orders were
not enforced in Korea, the decline in hospital utilization
might be attributed to reluctance to visit public places due
to fear of infection, service limitation at community men-
tal health centers, and the complicated process of psychi-
atric hospitalization for infection prevention [11]. From
the beginning of the COVID-19 outbreak, mental health
experts were concerned about limiting access to mental
healthcare services during the outbreak [3,4]. A survey of
mental health institutions reported a drastic reduction in
the number of beds and admissions to psychiatric wards
during this period [12]. Patients were also concerned
about the disruption of mental health services and run-
ning out of their medications [13]. In line with this, our
findings show how much the COVID-19 outbreak hin-
dered hospital care of patients with schizophrenia
numerically.

In this study, the rapid decline in hospital utilization by
patients with schizophrenia might have caused many pa-
tients undergoing treatment to have stopped taking medi-
cation or prevented untreated patients from being eval-
uated or treated, despite their worsening symptoms, dur-
ing the first wave of the COVID-19 outbreak. Fortunately,
the declining trend recovered in June when the first wave
subsided. However, the accessibility and continuity of

mental health care may have been compromised sig-
nificantly in Korea during the ongoing COVID-19 out-
break [14]. Moreover, limited telemedicine may be a ma-
jor obstacle to healthcare delivery for patients with severe
mental illness in Korea [15,16]. As a result, the delay or in-
terruption in accessing care during the COVID-19 out-
break may have led not only to further deterioration of the
mental and physical health of patients with schizophrenia
but also to serious problems, such as violence in society
[4].

This study had some methodological limitations. First,
it did not include patients covered by Medical Aid; annu-
ally it covers close to 60% of the patients covered by
National Health Insurance [17]. Second, due to the wide
range of selected diagnosis codes, this study may have in-
cluded some patients who did not actually have
schizophrenia. Third, this study used only one forecasting
procedure: Prophet. Additional analyses are needed using
other forecasting techniques such as autoregressive in-
tegrated moving average.

In conclusion, we found a rapid decrease in hospital
utilization by patients with schizophrenia during the early
COVID-19 outbreak in Korea, below the projected
expectations. This suggests that many patients were not
receiving adequate treatment during that period. Mental
health professionals should carefully monitor the continu-
ing treatment of patients with schizophrenia and strength-
en community mental health services during the
COVID-19 pandemic.
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