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INTRODUCTION

The coronavirus disease 2019 (COVID-19) pandemic (herein-
after, the pandemic) has had a severe impact on individuals’ men-
tal health [1]; community health surveys in various countries have 
shown an increase in anxiety, depression, stress, risk of suicide, 
and post-traumatic stress [2,3]. A meta-analysis also confirmed 
that depression, anxiety, sleep disorders, and psychological dis-
tress increased during the pandemic [4]. However, there is a lack 
of evidence on whether the worsening of these mental health in-
dicators leads to the onset of mental disorders.

Healthcare system reforms in response to the pandemic have 
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reduced the accessibility of health services and led to a decline in 
overall health service utilization and acute care due to fears of in-
fection [5,6]. In terms of mental health service utilization, a Ger-
man study reported decreased hospitalizations and a change in 
the diagnostic spectrum [7]. A nationwide study in the United 
States analyzed mental health service utilization before and dur-
ing the pandemic among 190 million emergency department (ED) 
visits; it revealed that mental health issues, suicide attempts, and 
domestic violence cases decreased during the first few weeks of 
the pandemic, but subsequently increased to a level higher than 
the previous year [8]. Furthermore, data on pediatric hospital ad-
missions in the United States showed a sharp decrease in hospital 
admissions for mental health issues during the first 3 months of 
the pandemic [9]. In a study that conducted a trend analysis of 
the entire population in Ontario, Canada, the results showed that 
hospital admissions and ED visits for mental health issues decreased 
by 30% and 37%, respectively, during the early stage of the pan-
demic; however, these figures returned to pre-COVID-19 levels  
1 year after the outbreak of the pandemic. While there were con-
cerns about the public health system becoming overburdened af-
ter recovery from the pandemic due to patients being unable to 
receive proper treatment or diagnosis during the pandemic, the 
Canadian study showed no increase in health service utilization. 

In Korea, mass infections in psychiatric hospitals occurred re-
peatedly during the early stage of the pandemic, with psychiatric 
patients accounting for the highest number of COVID-19-related 
deaths [10]. However, the continued utilization of health services 
during the COVID-19 pandemic was possible in Korea because 
of adequate social distancing measures, unlike other countries 
that stopped providing these services. Korea experienced 3 waves 
of the pandemic in 2020. The third wave occurred throughout 
Korea, starting from November 2020 to January 2021; starting in 
January 2021, stricter social distancing measures were implement-
ed throughout the country [11]. 

The present study investigated changes in mental health-related 
hospital admissions, outpatient visits, and admissions via the ED 
among all Koreans before and during the pandemic and analyzed 
the utilization of these services based on major mental disorders. 
The findings are intended to reveal real-world data based on a na-
tionwide database and offer evidence for establishing mental health 
countermeasures against the pandemic. 

MATERIALS AND METHODS 

Data source and study population
This cross-sectional study used the International Classification 

of Disease, 10th edition to code and classify data. It investigated 
patients’ mental health service utilization by hospital admissions, 
outpatient visits, and admissions via the ED for primary diagnos-
tic codes F.xx between January 2018 and June 2021. Psychiatric 
patients’ data were extracted from the National Health Insurance 
Claims Database (NHICD) managed by the Health Insurance 
Review and Assessment Service. The national health insurance 

system covers over 97% of the entire Korean population; thus, the 
database based on this system may be considered representative 
of the rate of health service utilization by all Koreans [12]. The 
NHICD was established for the payment of medical fees and in-
cludes detailed service information, such as patients’ demographic 
characteristics, diagnostic codes, prescriptions, and examinations. 

Outcome measures and variables
The number of hospital admissions, length of hospital stay, num-

ber of admissions via the ED, number of outpatient visits, and 
number of ED visits per patient between January 2018 and June 
2021 were defined as health service utilization indicators. These 
indicators were measured on a quarterly basis, based on the dates 
of admissions, outpatient visits, and ED visits. ED visits were de-
fined as cases in which the NHICD indicated admission through 
the ED or a free code for emergency medical service. The patients’ 
age groups were categorized as <20 years, 20-44 years, 45-64 years, 
65-79 years, and ≥ 80 years. Mental disorders were classified as 
dementia (F01-F03), schizophrenia (F20-F29), bipolar disorder 
(F30-F31), depression (F32-F39), anxiety disorder (F40-F41), 
other mental disorders due to brain damage, dysfunction, and 
physical disease (F06), sleep disorders (F51), and “others” based 
on the disorders that appeared most frequently during the study 
period. 

Statistical analysis
Patients’ demographic characteristics by year were presented as 

descriptive statistics, which included frequencies, percentages, and 
means. Differences in the demographic characteristics were tested 
using analysis of variance for continuous variables and the chi-square 
test for categorical variables. The first COVID-19 wave in Korea 
began in April 2020; health service utilization before the pandem-
ic (January 2018 to March 2020) and during the pandemic (April 
2020 to June 2021) was analyzed. Quarterly health service utiliza-
tion indicators were derived and used to analyze the effects of the 
pandemic. Further, interrupted time series analysis was performed 
to identify the significance of changes in the indicators for the over-
all trend (time), Q1 of 2020 when the pandemic began (interven-
tion), and trends after the outbreak of the pandemic (time after 
intervention). For interpretation, the results of regression coeffi-
cients are given as percentages, which are defined as the mean val-
ue of the dependent variables divided by the regression coefficients 
and multiplied by 100. All statistical analyses were performed with 
SAS Enterprise Guide 7.1 (SAS Institute Inc., Cary, NC, USA), and 
an α-level less than 0.05 was considered significant. 

Ethics statement 
This study was approved by the Institutional Review Board (IRB) 

of Hanyang University Myongji Hospital (IRB No. 2022-04-029). 
The requirement for informed consent was waived by the IRB be-
cause of the public nature of the NHICD data, where information 
is gathered by ID number but is not identifiable.



Kim KH et al. : Changes in mental health use during COVID-19

www.e-epih.org    |  3

RESULTS

Mental health service use from January 2018 to June 
2021

There was an increase in the number of patients who received 
treatment for mental illness from before the pandemic (n=3,319,429 
in 2018 and n= 3,537,643 in 2019) to during the pandemic (n=  
3,636,506 in 2020). While the number of individuals who received 
inpatient care decreased, the number of outpatients increased. 
With respect to age, those aged 20-44 years and ≥ 80 years showed 
a decrease in hospital admissions, but an increase in outpatient 
visits, whereas those aged 45-79 years showed a decrease in both 
hospital admissions and outpatient visits. Furthermore, both male 
and female patients showed a decrease in hospital admissions but 
an increase in outpatient visits. The trends of hospital admission 
and outpatient visits among health insurance subscribers and Med-
ical Aid recipients were consistent with the overall trends. In terms 
of the number of patients with specific mental disorders, the num-
ber of patients with schizophrenia decreased very slightly, whereas 
the number of patients with other mental disorders increased dur-
ing the pandemic. For each disorder, the number of hospital ad-
missions decreased, while the number of outpatient visits increased 
(Table 1). 

Trend analysis of quarterly mental health service use 
patterns according to the principal diagnosis before 
and during the COVID-19 pandemic

After the outbreak of COVID-19, the overall number of admis-
sions and length of hospitalization decreased significantly for ad-
missions through the ED and elective admissions, excluding the 
number of admission of patients with bipolar disorder, anxiety 
disorder, and sleep disorder. In addition, the number of outpatient 
visits of patients with dementia, schizophrenia, and bipolar disor-
der was significantly reduced. However, the number of outpatient 
visits in patients with depression, anxiety disorder, and sleep dis-
orders decreased significantly after the outbreak of COVID-19. 
The number of emergency care visits decreased significantly after 
the outbreak of COVID-19 for all mental disorders (Supplemen-
tary Material 1).

Trend analysis was performed on mental health service utiliza-
tion for major mental disorders by each quarter between January 
2018 and June 2021, representing the period before and during 
the COVID-19 pandemic (Figure 1). For all mental disorders, the 
number of hospital admissions per patient increased during Q1 
of 2021, whereas ED visits and the length of hospital stay tended 
to decrease during Q1 and Q2 of 2021. Specifically, for schizophre-
nia, hospital admissions and outpatient visits tended to decrease 
in 2021 when the pandemic became more severe; in particular, 
admissions via the ED and ED visits decreased, although only slight-
ly. For bipolar disorder, the number of hospital admissions and 
outpatient visits decreased in the early stage of the pandemic, but 
subsequently recovered to a level similar to the previous year. Fur-
thermore, the number of outpatient visits decreased slightly in 

2021; admissions via the ED also decreased from the beginning of 
2021, and ED visits decreased substantially in 2021.

For depression, the number of hospital admissions showed an 
increasing pattern in the early stage of the pandemic. The number 
of outpatient visits decreased slightly in Q2 of 2020 but showed an 
almost flat trend during the study period. While there was no sig-
nificant difference in admissions via the ED, ED visits tended to 
decrease in 2021. The length of hospital stay decreased in 2020 
but showed a pattern of recovery in 2021. For anxiety disorder, 
the number of hospital admissions increased during Q4 of 2020 
with the prolongation of the pandemic and continued to increase 
throughout 2021. Admissions via the ED also showed an increas-
ing trend in 2020 and 2021, compared with before the pandemic. 
The number of outpatient visits showed a slightly decreasing trend 
in 2021, while the number of ED visits decreased substantially. For 
sleep disorders, the number of hospital admissions increased dur-
ing the early stage of the pandemic as well as in Q1 and Q2 of 2021, 
while admissions via the ED decreased in 2021. The number of 
outpatient visits increased during Q1 and Q2 of 2021, while ED 
visits decreased in 2021. There was no change in the length of 
hospital stay except in Q2 of 2021. 

Comparison of mental health service use patterns 
before and during the COVID-19 pandemic

Interrupted time series analysis was performed to identify the 
impact of the first wave of COVID-19 on mental health service 
utilization. The results showed an overall decreasing trend in the 
number of hospital admissions; the number of hospital admissions 
per patient decreased significantly by 1.2% and 0.7% at the out-
break of the pandemic (Q1 of 2020) and thereafter, respectively. 
The length of hospital stay also showed an overall decreasing trend. 
However, the length of hospital stay for all hospital admissions 
(including admissions via the ED) increased by 1.8% at the out-
break of the pandemic, but decreased by 20.2% thereafter. The 
number of admission via the ED decreased by 3.3% after the out-
break of COVID-19. The number of outpatient visits showed an 
overall increasing trend, but the number of outpatient visits per 
patient showed a significant decrease by 3.0% and 2.2% immedi-
ately post-outbreak of the pandemic and thereafter, respectively. 
The number of ED visits for mental health per patient also de-
creased by 22.4% and 22.4% at the outbreak of the pandemic and 
thereafter, respectively (Table 2).

Comparison of mental health service use patterns 
before and during the COVID-19 pandemic  
according to principal diagnosis

As shown in Figure 2, inpatient and outpatient use decreased 
after the outbreak of COVID-19. An interrupted time series anal-
ysis by major mental disorders was performed to analyze the dif-
ferences in mental health service utilization before and during the 
pandemic (Figure 2, Supplementary Material 2). At the time of 
COVID-19, mental health service use decreased or increased de-
pending on the disease, but after COVID-19, medical use decreased 



Epidemiol Health 2023;45:e2023022

  |    www.e-epih.org  4

Ta
bl

e 
1.

 C
ha

ra
ct

er
ist

ic
s o

f p
at

ie
nt

s w
ith

 m
en

ta
l d

iso
rd

er
s f

ro
m

 Ja
nu

ar
y 

20
18

 to
 Ju

ne
 2

02
1

Ch
ar

ac
te

ris
tic

s
Al

l
In

pa
tie

nt
 tr

ea
tm

en
t

O
ut

pa
tie

nt
 tr

ea
tm

en
t

20
18

20
19

20
20

U
nt

il 
Ju

ne
 

20
21

p-
va

lu
e1

20
18

20
19

20
20

U
nt

il 
Ju

ne
 

20
21

p-
va

lu
e1

20
18

20
19

20
20

U
nt

il 
Ju

ne
 

20
21

p-
va

lu
e1

To
ta

l (
n)

3,
31

9,
42

9
3,

53
7,

64
3

3,
63

6,
50

6
3,

00
9,

60
9

23
9,

09
9

23
2,

85
8

19
6,

91
1

12
6,

83
1

3,
21

6,
34

2
3,

43
8,

83
5

3,
55

1,
09

3
2,

93
9,

46
0

Ag
e 

(y
r)

<0
.0

01
<0

.0
01

<0
.0

01
M

ea
n±

SD
56

.1
±2

1.
7

56
.0

±2
2.

0
55

.9
±2

2.
2

56
.0

±2
2.

3
<0

.0
01

64
.7

±2
1.

3
64

.9
±2

1.
6

65
.3

±2
1.

8
63

.5
±2

1.
4

<0
.0

01
55

.5
±2

1.
6

55
.5

±2
1.

9
55

.4
±2

2.
1

55
.7

±2
2.

3
<0

.0
01

<2
0

21
9,

10
6

(6
.6

)
23

6,
87

0
(6

.7
)

23
2,

05
4

(6
.4

)
19

4,
43

3
(6

.5
)

6,
84

5
(2

.9
)

6,
93

4
(3

.0
)

5,
62

4
(2

.9
)

4,
03

1
(3

.2
)

21
8,

02
7

(6
.8

)
23

5,
79

8
(6

.9
)

23
1,

30
4

(6
.5

)
19

3,
84

8
(6

.6
)

20
-4

4
75

0,
74

0
(2

2.
6)

82
2,

09
7

(2
3.

2)
88

5,
83

8
(2

4.
4)

73
1,

69
9

(2
4.

3)
37

,5
25

(1
5.

7)
36

,8
99

(1
5.

9)
31

,5
60

(1
6.

0)
20

,4
65

(1
6.

1)
74

3,
42

7
(2

3.
1)

81
5,

33
4

(2
3.

7)
88

0,
31

2
(2

4.
8)

72
5,

44
7

(2
4.

7)
45

-6
4

1,
02

7,
56

0
(3

1.
0)

1,
06

0,
40

9
(3

0.
0)

1,
05

1,
85

6
(2

8.
9)

85
5,

20
8

(2
8.

4)
64

,8
43

(2
7.

1)
61

,3
91

(2
6.

4)
48

,9
47

(2
4.

9)
37

,8
82

(2
9.

9)
1,

00
5,

38
7

(3
1.

3)
1,

03
9,

92
1

(3
0.

2)
1,

03
5,

30
2

(2
9.

2)
83

4,
22

5
(2

8.
4)

65
-7

9
81

6,
76

3
(2

4.
6)

85
4,

08
1

(2
4.

1)
87

1,
95

2
(2

4.
0)

72
2,

66
7

(2
4.

0)
48

,7
32

(2
0.

4)
45

,9
31

(1
9.

7)
38

,6
11

(1
9.

6)
24

,6
64

(1
9.

5)
79

3,
31

9
(2

4.
7)

83
2,

37
6

(2
4.

2)
85

3,
31

4
(2

4.
0)

70
7,

75
2

(2
4.

1)
≥8

0
50

5,
26

0
(1

5.
2)

56
4,

18
6

(1
6.

0)
59

4,
80

6
(1

6.
4)

50
5,

60
2

(1
6.

8)
81

,1
54

(3
3.

9)
81

,7
03

(3
5.

1)
72

,1
69

(3
6.

7)
39

,7
89

(3
1.

4)
45

6,
18

2
(1

4.
2)

51
5,

40
6

(1
5.

0)
55

0,
86

1
(1

5.
5)

47
8,

18
8

(1
6.

3)
Se

x
<0

.0
01

0.
01

0
<0

.0
01

M
al

e
1,

32
0,

39
8

(3
9.

8)
1,

40
4,

81
0

(3
9.

7)
1,

43
2,

10
4

(3
9.

4)
1,

17
4,

47
8

(3
9.

0)
10

6,
03

6
(4

4.
4)

10
2,

20
2

(4
3.

9)
86

,3
70

(4
3.

9)
59

,6
69

(4
7.

1)
1,

27
6,

87
0

(3
9.

7)
1,

36
3,

69
4

(3
9.

7)
1,

39
6,

24
3

(3
9.

3)
1,

14
0,

55
0

(3
8.

8)
Fe

m
al

e
1,

99
9,

03
1

(6
0.

2)
2,

13
2,

83
3

(6
0.

3)
2,

20
4,

40
2

(6
0.

6)
1,

83
5,

13
1

(6
1.

0)
13

3,
06

3
(5

5.
7)

13
0,

65
6

(5
6.

1)
11

0,
54

1
(5

6.
1)

67
,1

62
(5

3.
0)

1,
93

9,
47

2
(6

0.
3)

2,
07

5,
14

1
(6

0.
3)

2,
15

4,
85

0
(6

0.
7)

1,
79

8,
91

0
(6

1.
2)

H
ea

lth
 in

su
ra

nc
e 

ty
pe

<0
.0

01
0.

00
2

<0
.0

01
N

at
io

na
l H

ea
lth

 
In

su
ra

nc
e

2,
93

3,
75

7
(8

8.
4)

3,
13

3,
37

8
(8

8.
6)

3,
22

4,
81

8
(8

8.
7)

2,
64

0,
26

4
(8

7.
7)

17
3,

75
6

(7
2.

7)
16

9,
75

1
(7

2.
9)

14
3,

80
6

(7
3.

0)
83

,8
62

(6
6.

1)
2,

85
7,

44
4

(8
8.

8)
3,

05
9,

90
7

(8
9.

0)
3,

16
2,

00
6

(8
9.

0)
2,

59
7,

04
6

(8
8.

4)
M

ed
ic

al
 A

id
38

5,
67

2
(1

1.
6)

40
4,

26
5

(1
1.

4)
41

1,
68

8
(1

1.
3)

36
9,

34
5

(1
2.

3)
65

,3
43

(2
7.

3)
63

,1
07

(2
7.

1)
53

,1
05

(2
7.

0)
42

,9
69

(3
3.

9)
35

8,
89

8
(1

1.
2)

37
8,

92
8

(1
1.

0)
38

9,
08

7
(1

1.
0)

34
2,

41
4

(1
1.

7)
Pr

in
ci

pa
l d

ia
gn

os
is

<0
.0

01
<0

.0
01

<0
.0

01
D

em
en

tia
50

7,
39

1
(1

5.
3)

55
1,

91
9

(1
5.

6)
56

6,
69

4
(1

5.
6)

48
4,

98
3

(1
6.

1)
10

8,
32

8
(4

5.
3)

10
7,

72
3

(4
6.

3)
94

,8
46

(4
8.

2)
53

,2
19

(4
2.

0)
44

0,
87

0
(1

3.
7)

48
6,

47
0

(1
4.

2)
50

8,
02

6
(1

4.
3)

44
7,

91
0

(1
5.

2)
Sc

hi
zo

ph
re

ni
a

19
3,

93
3

(5
.8

)
19

5,
25

0
(5

.5
)

19
5,

15
0

(5
.4

)
19

2,
51

5
(6

.4
)

36
,4

06
(1

5.
2)

34
,0

91
(1

4.
6)

28
,9

00
(1

4.
7)

27
,4

24
(2

1.
6)

18
4,

77
1

(5
.7

)
18

7,
02

6
(5

.4
)

18
7,

66
7

(5
.3

)
17

6,
86

6
(6

.0
)

Bi
po

la
r d

iso
rd

er
89

,0
82

 
(2

.7
)

97
,2

28
(2

.8
)

10
3,

46
5

(2
.9

)
97

,8
99

(3
.3

)
11

,2
01

(4
.7

)
11

,1
23

(4
.8

)
9,

59
0

(4
.9

)
6,

20
0

(4
.9

)
88

,0
52

(2
.7

)
96

,2
51

(2
.8

)
10

2,
63

4
(2

.9
)

96
,6

39
(3

.3
)

D
ep

re
ss

io
n

77
7,

24
6

(2
3.

4)
83

7,
02

0
(2

3.
7)

88
8,

23
0

(2
4.

4)
75

2,
26

9
(2

5.
0)

21
,4

84
(9

.0
)

21
,5

77
(9

.3
)

17
,8

29
(9

.1
)

10
,1

91
(8

.0
)

77
4,

70
2

(2
4.

1)
83

4,
39

0
(2

4.
3)

88
6,

07
4

(2
5.

0)
75

0,
36

2
(2

5.
5)

An
xi

et
y 

di
so

rd
er

61
4,

63
1

(1
8.

5)
63

9,
34

9
(1

8.
1)

66
3,

20
9

(1
8.

2)
53

3,
76

0
(1

7.
7)

8,
48

6
(3

.6
)

7,
99

9
(3

.4
)

6,
47

3
(3

.3
)

3,
57

0
(2

.8
)

61
2,

71
4

(1
9.

1)
63

7,
54

4
(1

8.
5)

66
1,

79
3

(1
8.

6)
53

2,
87

7
(1

8.
1)

O
th

er
 m

en
ta

l 
di

so
rd

er
s2

22
0,

71
0

(6
.7

)
25

7,
19

9
(7

.3
)

26
0,

68
5

(7
.2

)
20

0,
41

2
(6

.7
)

5,
09

9
(2

.1
)

4,
27

7
(1

.8
)

2,
85

9
(1

.5
)

1,
78

6
(1

.4
)

21
8,

32
5

(6
.8

)
25

5,
47

7
(7

.4
)

25
9,

79
8

(7
.3

)
19

9,
53

8
(6

.8
)

Sl
ee

p 
di

so
rd

er
s

29
9,

94
4

(9
.0

)
31

3,
36

3
(8

.9
)

32
3,

00
5

(8
.9

)
24

6,
77

3
(8

.2
)

2,
52

7
(1

.1
)

2,
46

1
(1

.1
)

1,
92

3
(1

.0
)

86
4

(0
.7

)
29

9,
58

2
(9

.3
)

31
2,

99
2

(9
.1

)
32

2,
65

1
(9

.1
)

24
6,

55
5

(8
.4

)
O

th
er

s
61

6,
49

2
(1

8.
6)

64
6,

31
5

(1
8.

3)
63

6,
06

8
(1

7.
5)

50
0,

99
8

(1
6.

7)
45

,5
68

(1
9.

1)
43

,6
07

(1
8.

7)
34

,4
91

(1
7.

5)
23

,5
77

(1
8.

6)
59

7,
32

6
(1

8.
6)

62
8,

68
5

(1
8.

3)
62

2,
45

0
(1

7.
5)

48
8,

71
3

(1
6.

6)

Va
lu

es
 a

re
 p

re
se

nt
ed

 a
s f

re
qu

en
cy

 (%
). 

SD
, s

ta
nd

ar
d 

de
vi

at
io

n.
 

1 p-
va

lu
es

 fo
r a

ss
oc

ia
tio

n 
ye

ar
s (

20
18

 to
 2

02
0)

 a
nd

 c
ha

ra
ct

er
ist

ic
s b

as
ed

 o
n 

an
al

ys
is 

of
 v

ar
ia

nc
e 

or
 c

hi
-s

qu
ar

e 
te

st
. 

2 O
th

er
 m

en
ta

l d
iso

rd
er

s: 
ot

he
r m

en
ta

l d
iso

rd
er

s d
ue

 to
 b

ra
in

 d
am

ag
e 

an
d 

dy
sf

un
ct

io
n 

an
d 

to
 p

hy
sic

al
 d

ise
as

e,
 o

th
er

s: 
re

m
ai

ni
ng

 m
en

ta
l d

iso
rd

er
s.



Kim KH et al. : Changes in mental health use during COVID-19

www.e-epih.org    |  5

for most mental disorders (excluding other mental disorders and 
sleep disorders). The number of hospital admissions per patient 
showed significant decreases for bipolar disorder, depression, and 
others at the time of the pandemic and thereafter. The number of 
hospital admissions per patient decreased by a large margin for 
bipolar disorder (3.3%) at the COVID-19 outbreak and for de-
pression (3.0%) during the pandemic. 

Regarding the length of hospital stay, at the time of the pan-

demic, there was a significant increase for dementia (3.9%) and a 
significant decrease for others (7.6%). Other mental disorders, in-
cluding schizophrenia, bipolar disorder, depression, and anxiety 
disorder, showed no significant decrease in length of hospital stay. 
After the outbreak of the pandemic, the length of hospital stay for 
patients with dementia, schizophrenia, bipolar disorder, depres-
sion, other mental disorders, and others showed a significant de-
crease of 25.5%, 9.8%, 9.5%, 13.5%, 16.4%, and 14.9%, respective-

Figure 1. Quarterly trends of mental health service use patterns according to the principal diagnosis. Each graph represents the trend of 
indicator: (A) number of admission per patient, (B) number of outpatient care per patient, (C) number of admission via emergency depart-
ment (ED) per patient, (D) number of emergency care per patient, and (E) length of hospitalization per patient. Vertical lines shown in Q1 
2020 represent when the coronavirus disease 2019 pandemic first started.
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ly; however, there were no significant changes for patients with 
anxiety and sleep disorder. Furthermore, the number of admis-
sions via the ED showed no significant change at the time of the 
pandemic. However, after the COVID-19 pandemic, there was a 
significant decrease in admission via the ED for schizophrenia, 
depression, and others, with depression showing the largest de-
crease (5.4%). 

There was a significant decrease in the number of outpatient 
visits immediately after the outbreak of the pandemic and there-
after for all mental disorders except sleep disorders, which showed 
a significant decrease at the time of the pandemic only. In particu-
lar, bipolar disorder and schizophrenia showed decreases of 3.5% 
and 3.4%, respectively, at the time of the pandemic, which were 
the largest decreases among all mental disorders, except for the 
category of others. During the pandemic, schizophrenia and de-
mentia showed decreases of 3.2% and 3.6%, respectively, which 

were the largest decreases in the number of outpatient visits among 
all mental disorders. 

There was an overall decrease in the number of admissions via 
the ED for all mental disorders. All mental disorders, except de-
mentia and other mental disorders, showed a significant decrease 
at the time of the pandemic and thereafter. During the pandemic, 
schizophrenia (19.2%), bipolar disorder (22.3%), anxiety (3.4%), 
depression (17.4%), and others (40.9%) showed significant de-
creases in the number of admissions via the ED.

DISCUSSION

This study used nationwide health insurance claims data to ex-
amine the impact of the pandemic on health service utilization 
for major mental disorders, including hospital admissions, outpa-
tient visits, and ED visits. With limited access to traditional health-

Figure 2. Changes in mental health service use after the coronavirus disease 2019 (COVID-19) outbreak according to the principal diagnosis, 
using interrupted time series analysis. Time represents the time since the start of the study period, “intervention” indicates whether the 
time is before (0) or after (1) the occurrence of COVID-19, and time after intervention represents the time elapsed after the occurrence of 
COVID-19, taking a value of 0 prior to COVID-19. ED, emergency department.
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care services during the pandemic, the use of telemedicine received 
substantial attention [13]; in Korea, telephone consultations and 
prescriptions via telemedicine were temporarily permitted during 
the pandemic [14]. This study also included data for tele-mental 
health service utilization.

The number of patients diagnosed with a mental disorder in-
creased after the outbreak of the pandemic, with a decrease in in-
patients and an increase in outpatients. Patients aged 20-44 years 
and above 65 years showed increases in their utilization of outpa-
tient services. In addition, the number of female outpatients in-
creased more than that of male outpatients. This was presumably 
because young women used mental health services to address de-
pression. In 2 cohort studies from England that investigated men-
tal health during the pandemic, the prevalence of anxiety was high-
er among younger patients, female patients, those with existing 
psychiatric/physical problems, and those with socioeconomic dif-
ficulties [15]. In Japan, young women aged < 40 years showed the 
highest increase in suicide rates after the outbreak of the pandem-
ic, indicating that this population faced deteriorating mental health 
and significant economic impacts due to the pandemic [16]. In a 
Korean study on depression among the general population during 
the pandemic, young age, along with having a mental disorder and 
being a smoker, were identified as risk factors [17]. Thus, young 
females may have experienced a significant impact on mental 
health due to COVID-19, and their mental health service utiliza-
tion may have also increased. Therefore, priority should be given 
to this group with respect to mental health countermeasures.

As patients with mental disorders have been at an increased risk 
of infection and vulnerable to complications since the beginning 
of the pandemic, research has claimed that it is necessary to accel-
erate the community management of mental disorders and reduce 
admissions to overcrowded psychiatric hospitals as much as pos-
sible [18]. In fact, mass infections in psychiatric hospitals led to 
rapid discharge to prevent the spread of infection, and the use of 
hospitals was avoided due to concerns regarding infection [19]. 
Thus, while the number of inpatients decreased for these reasons, 
healthcare needs increased due to COVID-19, leading to an in-
creasing trend in the number of outpatients.

For severe mental disorders, such as schizophrenia and bipolar 
disorder, continued use of outpatient services is important for 
preventing recurrence and ensuring favorable progress [20]. The 
current findings showed a slight increase in the number of outpa-
tients, but a decrease in the number of outpatient visits during the 
pandemic. At the time of the pandemic, schizophrenia and bipo-
lar disorder showed the largest decreases in outpatient visits, where-
as the magnitude of the decrease in outpatient visits for schizophre-
nia was larger than that of other mental disorders during the pan-
demic. Another study in Korea predicted that outpatient visits and 
hospital admissions for patients with schizophrenia would decrease 
by 3.6% during 2020 (i.e., the early stage of the pandemic) [21]. In 
a study that analyzed the utilization of inpatient mental healthcare 
in Rhineland, Germany, during the first wave of the pandemic, it 
was found that hospitalization rates decreased by 25% relative to 

the previous year, with a decrease of 34% for affective disorders 
and 10% for schizophrenia, which were smaller proportional de-
creases than for other disorders [7]. 

In Korea, inpatient care plays a central role in the treatment of 
schizophrenia; it is the only advanced country with longer aver-
age stays in the psychiatric ward and has a higher number of beds 
than other countries [22,23]. Although the number of hospital 
admissions for schizophrenia showed no significant change in the 
regression analysis, a decreasing trend was found as the pandemic 
worsened, and the length of hospital stay also decreased. This may 
have been because patients under long-term hospitalization were 
discharged due to COVID-19, and the admission procedure was 
more difficult due to the mandatory requirement of a negative 
COVID-19 test result on admission.

Compared with before the pandemic, the decrease in overall 
mental health service utilization was due to a decrease in the length 
of hospital stay, admissions via the ED, and ED visits. In particular, 
a decrease in ED visits starting in the third wave of COVID-19 in 
Korea was prominent for all disorders, and ED visits did not re-
cover to the previous level. A Swiss study that investigated chang-
es in psychiatric emergency admissions between 8 weeks before 
and after a COVID-19 lockdown found increases in suicidal be-
havior, psychomotor agitation, and involuntary admissions after 
the lockdown [24]. In an Italian observational study on psychiat-
ric emergencies over 6 months during the pandemic, there was a 
statistically significant decrease in psychiatric consultation in the 
ED and admissions to the psychiatric ward [25]. In another study 
from Italy, psychiatric consultations decreased by 37.5% during a 
lockdown, and a decline of 17.9% persisted even after the lockdown; 
however, the number of involuntary admissions increased com-
pared to 2019 [26]. ED visits may decrease during the pandemic, 
but once the COVID-19 situation improves, ED visits may increase 
in patients with serious psychiatric problems, which indicates the 
need to prepare for psychiatric emergency healthcare during the 
pandemic.

In Korea, compared to before the pandemic, the number of 
outpatient visits decreased at the outbreak of the pandemic and 
thereafter. However, the overall number of outpatient visits increased 
significantly during the pandemic. A Korean study that investi-
gated mental health service use among psychiatric outpatients in 
a tertiary hospital for 3 months during the early stage of the pan-
demic reported that outpatient visits decreased sharply during the 
pandemic, while anxiety disorder and depression decreased sig-
nificantly, consistent with our findings [27]. In the United States, 
outpatient mental health service use decreased by half during sev-
eral months in the early stage of the pandemic, and subsequently, 
telehealth accounted for 47.9% of the outpatient services used, 
leading to a rapid recovery of the declining rate [28]. Korea showed 
a relatively good response to COVID-19 and maintained the con-
tinued use of healthcare services, without any shutdown as in other 
countries [21]. The present study indicates that the worsening of 
mental health indicators due to COVID-19 was responsible for an 
increase in mental health needs, which led to an increase in the 
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overall utilization of outpatient services. These findings demon-
strate the need for preparation at the national level to handle in-
creased mental health needs when COVID-19 becomes endemic.

For dementia and schizophrenia, which have high disease se-
verity and are likely to require hospitalization, the number of hos-
pital admissions showed no significant difference in the time se-
ries analysis, while the length of hospital stay and number of out-
patient visits showed a decrease during the pandemic. The decrease 
in the number of outpatient visits for dementia, schizophrenia, 
and bipolar disorder, and the decrease in the number of hospital 
admissions for bipolar disorder may be attributed more to factors 
such as not providing the necessary care rather than the effect of 
the pandemic on the onset of the disorder (Figure 2). A United 
States cohort study reviewed the electronic medical records of 
61.9 million Americans and reported that patients with dementia 
had a higher risk of COVID-19 infection and hospitalization than 
adults (aged ≥ 18 years) and older adult patients [29]; meanwhile, 
a meta-analysis reported that patients with mood disorders had 
higher risks of hospitalization and death due to COVID-19 [30]. 
However, the present study is significant because it is the first to 
identify health service utilization by all patients with dementia.

Although the number of patients with depression, anxiety, and 
sleep disorders increased after the COVID-19 outbreak, the num-
ber of outpatient visits during the pandemic showed a decrease in 
the interrupted time series analysis (Supplementary Material 2). 
A national health survey in Korea reported that depression, anxi-
ety, insomnia, and suicidal ideation increased during the COVID- 
19 pandemic [3]. A follow-up questionnaire survey on 3,000 adults 
in the United Kingdom reported an increase in suicidal ideation, 
a decrease in anxiety, and no significant change in depression over 
time [2]. In a meta-analysis of the scale of sleep problems during 
the pandemic, the estimated prevalence of sleep problems was 18% 
among the general population, 57% among COVID-19 patients, 
and 31% among healthcare professionals; the results also indicated 
an association between sleep problems and depression and anxie-
ty levels [31]. While it is opined that mental health survey results 
are not directly correlated with increased health service utilization 
and caution is needed in interpreting the results, this study con-
tributed by showing that anxiety, depression, and sleep disorders 
increased during the pandemic, but the number of outpatient vis-
its per patient decreased.

The present study has the following limitations. First, patients 
with mental disorders were selected based on the principal diag-
noses in medical claims data. However, because such data are for 
payment of medical fees, inaccurate diagnostic codes may be in-
cluded in some cases. Second, data from the second half of 2021 
were not included, as nationwide data for that period had not been 
processed at the time of the study. Consequently, changes in health 
service utilization during the process of recovery from the third 
wave of COVID-19 were not accounted for in the study. Third, 
the data used in the present study included tele-mental health ser-
vice utilization, but detailed analyses by disorder, age, and sex were 
not performed. Additional analyses may be needed to investigate 

the significance of tele-mental health services due to the pandem-
ic. Fourth, the decrease in the number of inpatient visits and the 
increase in the number of outpatient visits during the COVID-19 
pandemic identified in this study may follow the adjustment of 
existing psychiatric beds to allocate beds for the medical care of 
the COVID-19 hospitalization. This possibility should be consid-
ered in analysis and interpretation. Fifth, in the COVID-19 pan-
demic, the problem of substance use disorders such as alcohol 
and drugs is of considerable significance, but it was not included 
in the analysis of this study. Sixth, results were derived based on 
the care provided and do not precisely account for the actual care 
needed. Follow-up studies are needed on various aspects of health 
outcomes based on health service utilization to understand the 
extent of care requirements.

In conclusion, the findings showed that the overall use of men-
tal health service utilization increased during the pandemic, where-
as health service utilization decreased, especially via the ED. As 
the pandemic worsened, intense social distancing policies were 
implemented, resulting in restrictions on outpatient visits. There 
was also a tendency not to receive treatment due to fear of infec-
tion during the treatment process [15]. As a result, outpatient vis-
its for severe mental illnesses (schizophrenia and bipolar disorder) 
significantly decreased; therefore, countermeasures are needed to 
maintain the continuity of care. It is necessary to establish mental 
healthcare policies for COVID-19 based on these findings. 
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