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INTRODUCTION

Since the end of 2019, the outbreak coronavirus disease of 
2019 (COVID-19), which emerged in Wuhan, China, has spread 
worldwide and became an international public health emer-
gency.1 The first large outbreak of COVID-19 outside China 
was reported in Daegu, South Korea on February 18, 2020.2 
Due to a rapid local outbreak, on March 15, 2020, the Daegu 
area was declared a “special disaster area.” As the number of 
COVID-19 cases increased, Korean public health authorities 
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implemented strict epidemic prevention measures such as so-
cial distancing, school closures, and home quarantine.3 Until 
March 30, 2020, 82.0% of all COVID-19 cases in South Korea 
were reported from Daegu and the North Gyeongsang prov-
ince, creating an atmosphere of confusion and fear. School 
opening, which was initially scheduled on March 2, 2020 was 
postponed five times; finally, on May 20, 2020, students of some 
grades started attending school again. During the five post-
ponements, students and their parents were confused due to 
uncertain academic schedules and unfamiliar online education, 
which started on April 9, 2020. School closure was an unprec-
edented situation that substantially disrupted the daily lives 
of students and their families.4 COVID-19 outbreak, children’s 
routine was drastically disrupted due to the closure of schools 
and lack of outdoor activities, resulting in limited connection 
with classmates and friends, absence of a day-to-day schedule, 
and increased sedentary behaviors and screen time.5 Since daily 
routines such as maintaining physical activity and social in-
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teractions are major factors in protecting the mental health of 
children and adolescents, it is necessary to evaluate the changes 
and their effects.

The COVID-19 pandemic has had a profound impact on 
the emotional health of individuals. During pandemics, fear 
and anxiety are common psychological consequences due to 
socioeconomic stress and concerns of being infected and in-
fecting others, resulting in hygienic and avoidance behaviors.6,7 
Children and adolescents have limited coping abilities and lack 
proper emotional reactions; therefore, they are vulnerable to 
such stressful socioenvironmental changes and have a higher 
risk of developing mental health problems.8 In addition, epi-
demic prevention measures, including social distancing and 
school closures, may directly interrupt their daily routine lives 
and social interactions, resulting in a negative impact on their 
emotional states.9 

Children and adolescents with pre-existing psychiatric disor-
ders might be particularly vulnerable to social distancing due 
to poor coping abilities toward stressful events.10 Due to the 
closure of school and institutional care, some them may lose 
access to health services, including mental health services, 
which are provided in school settings. Additionally, parents are 
an important resource for the development of children and 
adolescents, and caregiver’s mental health status is an impor-
tant predictor of children’s mental health outcomes, especially 
in emergencies.11 Parents had increased concerns about finan-
cial difficulties and their health, and had to adapt to a new 
way of working from home. Parents suddenly feel pressured 
to take care of their children all day long, while at the same 
time guiding their children’s digital home schooling. These 
stresses can cause parental negative feelings and family insta-
bility, which can exacerbate children’s emotional and behav-
ioral problems.12,13 Therefore, it is important to elucidate the 
changes in the behavioral and emotional states of children 
and adolescents with psychiatric disorders to determine in-
terventions for these patients. Also, it is important to evalu-
ate the emotional state of caregivers to effectively manage pe-
diatric mental health.14 Several studies have investigated the 
mental health of children and adolescents during the COV-
ID-19 outbreak.12,15-17 However, there is little has been pub-
lished about the psychological impact of the social distancing 
and restrictions due to COVID-19 in children and adoles-
cents with a pre-existing mental disorders. To the best of our 
knowledge, there are only few studies on the emotional and 
behavioral changes in children and adolescents with psychiat-
ric disorders and their caregivers due to unexpected social dis-
tancing and school closures after the onset of the COVID-19 
outbreak.18-23

The purpose of this study is to investigate the immediate 
changes in relationships, behavioral patterns and emotional 

states of children and adolescents with psychiatric disorders 
and their caregivers during the implementation of high-inten-
sity social distancing associated COVID-19 outbreak in Dae-
gu, South Korea. We evaluated subjective of changes in family 
and social relationships, global and specific emotions of pa-
tients and caregivers. And, we evaluated the change in behav-
iors (time spent out, digital screen time) rated in minutes. We 
formulate a hypothesis that social distancing due to COVID-19 
is associated with disruptive emotional and behavior impact 
to children, adolescent and parents. 

METHODS

Design and subjects
This single-center, cross-sectional study was conducted at 

Yeunggnam University Medical Center, Daegu, South Korea. 
The participants were patients aged 6–18 years and their care-
givers who visited the Department of psychiatry at Yeungg-
nam university medical center for treatment from April 8 to 
May 12, 2020. Participants were screened based on the in-
clusion and exclusion criterias after treated by a pediatric 
psychiatrist. Before completing the questionnaires, all partic-
ipants were briefed on the study purpose and contents, and 
they voluntarily provided consent to participate in the study. 
The key exclusion criteria were history of acute stress disor-
der or post-traumatic stress disorder, history of abuse or ne-
glect in six months, inability to assess their own condition (IQ 
<60, ASD level II or III, prominent psychotic features, and 
young patients who could not understand the questionnaires 
with help from a clinical psychologist), and incorrect re-
sponses to the questionnaires. Patients who missed schools 
for more than one-fourth of the attendance days in the last 
semester and those not attending schools or attending alter-
native schools were also excluded. The study protocol was ap-
proved by the Institutional Review Board (IRB) of Yeungg-
nam University Hospital (IRB File No. 2020-06-050-002).

Procedure and assessment tools 
Subjects were instructed to complete the Survey for Outing 

and Time Usage for Child, Adolescent, and Parents (SOT-
CAP) and the COVID-19 Visual Analog Scale for Emotion 
(C-VASE) at the outpatient visits. Children, adolescents, and 
caregivers answered to the questionnaire individually. Two 
professional clinical psychologists prepared and explained the 
questionnaire. If a young child could not understand the writ-
ten questions, the clinical psychologists read the question and 
guided the child to mark the most appropriate place for his 
or her condition.

Patients were classified using an internalizing-externalizing 
model. Internalizing disorders (ID) include major depressive 
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disorders and mood disorders, such as dysthymia and anxiety 
disorders. Externalizing disorders (ED) include attention-
deficit/hyperactivity disorder (ADHD), oppositional defiant 
disorder, and conduct disorders.24-26

Measurements

SOTCAP
This questionnaire was composed of four parts. In the first 

part, we evaluated demographic data on date of birth, sex, 
school attendance, school grade, and number of family mem-
bers. In the second part, we evaluated the presence of COV-
ID-19-related symptoms (for example, fever, sore throat, and 
myalgia) and experience of direct or indirect contact with 
COVID-19-positive patients. In the third part, participants 
were asked to rate the changes in social relationships and fam-
ily relationships during the last month using a Likert scale, 
with scores ranging from 1 to 5 (1=very bad, 2=bad, 3=no 
change, 4=improved, 5=very good). Higher scores indicated 
a positive change in relationships. In the last part, participants 
were asked to report the digital screen time, time spent out-
doors, and sleeping patterns. All variables are required to re-
port the status before social distancing due to COVID-19 
pandemic and past two weeks, respectively (“Has there been 
any change in the following activities in the last 2 weeks com-
pared to usual?”). Digital screen time includes time spent play-
ing games, usage of social network service (SNS), and watching 
video media (for example, YouTube, Netflix), and etc. They 
were asked to report usage in minutes for each item. The time 
spent outdoors is intended to assess an individual’s level of 
restriction pertaining to routine activities, with the average 
time spent outside the home to perform any activities. They 
were asked to report in minutes by morning, afternoon and 
evening. Sleeping patterns includes the time to go to bed, the 
time to go to sleep, the time to wake up, and the frequency of 
waking up.

C-VASE 
C-VASE was designed to compare global emotional states 

and specific emotional states during the past 2 weeks and the 
time before the COVID-19 outbreak with reference to visual 
analogue mood scales.27-29 The visual analogue method has 
the advantage of being able to report one’s own status more 
intuitively and easily instead of verbally evaluating emotions. 
C-VASE evaluates the global emotional state and specific 
emotional states. The global emotional state is marked with 
0(most active state) and 100 (completely exhausted state) at 
the extremes, and reference points are divided into 10 units. 
The horizontal line represents the face picture of the expres-
sion in which the emotion becomes stronger according to the 

positive/negative direction based on 50. Participants are asked 
to indicate their emotional state on a scale of 0–100. For spe-
cific emotional states (afraid, confused, sad, angry, energetic, 
and tired), a face picture depicting each emotion is displayed 
on the left, and horizontal lines separated by 7 vertical lines 
ranging from ‘not feeling at all’ to ‘moderate feeling’ to ‘severe 
feeling’ are presented on the right side of the face picture. 
Participants are required to mark the intensity of each emo-
tion on a horizontal line using a 7-point Likert scale. In this 
study, the Cronbach α value of the global emotional state was 
0.817 and the specific emotional state was 0.946, indicating a 
good level of reliability.

Statistical analysis
The dataset was analyzed using SPSS version 24.0 (IBM 

Corp., Armonk, NY, USA). Descriptive statistics were used to 
describe the participants’ demographic data. A one-sample t-
test was used to evaluate the changes in relationships in each 
group. The independent t-test and analysis of variance (ANO-
VA) test were performed to compare the changes in relation-
ships between different groups. Using a paired t-test, we ana-
lyzed changes in behavioral patterns, including outing time 
and mobile phone usage time. The repeated measures ANOVA 
test was used to compare changes in outing time, mobile phone 
usage time, and C-VASE scores between groups. The statistical 
significance level was set at p<0.05. Bonferroni correction was 
used for multiple comparison analysis. 

RESULTS

A total of 41 child patients, 106 adolescent patients, and 
147 caregivers were participated. Patients’ demographic data 
are summarized in Tables 1 and 2. We classified patients into 
three groups according to the type of disorder (externalizing 
disorder [ED], internalizing disorder [ID], and other disor-
ders [OD]), and performed statistical analysis in the ED and 
ID groups. Changes in social and family relationships after 
the COVID-19 outbreak are summarized in Table 3. For child 
patients, relationships with friends were significantly disrupt-
ed (p<0.05), while there were no significant changes in rela-
tionships with parents and siblings. In adolescents, relation-
ships with parents and friends worsened (p<0.05), while that 
with siblings improved (p<0.05). In caregivers, parent–child, 
friend, and social relationships deteriorated (p<0.05), while 
marital relationships did not change significantly. There were 
no significant differences in the changes in relationships be-
tween the three groups. 

Time spent outdoors and digital screen time before and af-
ter the COVID-19 outbreak are shown in Table 4. Child and 
adolescent patients spent less time outside in the morning, 
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afternoon, and evening after the outbreak (p<0.05). For care-
givers, the time spent outdoors was reduced in the morning 
and afternoon (p<0.05), but not in the evening. However, for 
caregivers, the time spent outdoors was significantly reduced 
in the morning and afternoon (p<0.05), but not in the evening. 
Digital screen time was classified into time spent on playing 
games, using SNS, watching video media and other usage. For 
child and adolescent patients, the time spent for playing games 
increased (p<0.05), and for child patients and caregivers, the 
time spent watching video media increased (p<0.05). There 
were no significant differences in changes in the time spent 
on playing games, using SNS, watching video media, and oth-
er usage among the three groups. 

Changes in the C-VASE scores after the COVID-19 out-
break are summarized in Table 5. Child patients (p<0.05) and 
caregivers (p<0.001) showed a significant increase in global 
emotional scores, indicating negative changes, while adoles-
cent patients showed no significant changes. Changes in glob-
al emotional scores were not significantly different among the 
three groups. Specifically, C-VASE scores for sad increased in 
child patients (p<0.05), while scores for confused and angry in-
creased (p<0.05) and those for energetic decreased (p<0.001) 
in adolescent patients. In caregivers, all six specific emotion-

al scores (afraid, confused, sad, angry, energetic, and tired) 
changed negatively after the outbreak. There were significant 
differences in scores for afraid, confused, sad, angry, and tired 
between the three groups, which was attributed to the chang-
es in the scores among caregivers.

Table 6 shows changes in relationships after the outbreak 
between the ED and ID groups. For ED patients, parent–child 
and friend relationships were disrupted, while sibling rela-
tionship improved (p<0.05). There were no significant changes 
in relationships in ID patients. There were no significant dif-
ferences in changes in relationship between the two groups.

Table 7 presents changes of C-VASE scores after the COV-
ID-19 outbreak between the ED and ID groups. According 
to the global emotional score, ED patients felt significantly 
increased bad emotion, but there were significant differences 
in the global emotional score among ID patients. ID patients 
showed significantly higher scores than ED patients in all spe-
cific emotional scores (p<0.05), except those for angry and 
energetic. ED patients showed significant increase in global 
emotional scores (p<0.05). ED patients were significantly more 
afraid, confused, sad, angry, and less energetic after the CO-
VID-19 outbreak (p<0.05). However, ID patients showed no 
significant changes in all specific emotional scores. There 
were no significant differences in changes in specific emo-
tional scores between the groups. 

DISCUSSION

In the current study, we found that relationships, behavioral 
patterns, and emotional states of children and adolescents 
with psychiatric disorders and their caregivers changed im-
mediately after the COVID-19 outbreak. During the period of 
high-intensity social distancing, children and adolescents and 
their caregivers experienced negative emotions, and increased 
sedentary behaviors and digital screen time. 

Table 1. Demographic data of study participants

Children (N=41)
Mean (SD)

Adolescents (N=106)
Mean (SD)

Caregivers (N=147)
Mean (SD)

Total (N=294)
Mean (SD)

Age in years 9.53 (2.82) 15.41 (0.76) 45.71 (9.60) 29.98 (17.58)
Gender (N [%])

Male 28 (68.29) 45 (42.45) 17 (11.56) 90 (30.61)
Female 7 (17.07) 42 (39.62) 104 (70.74) 153 (52.04)
None* 6 (14.63) 19 (17.92) 26 (17.69) 51 (17.35)
Education years 3.34 (2.86) 8.02 (0.52) 10.95 (6.46) 8.83 (5.97)

Sleep (minutes)
Total sleep time 555.88 (71.78) 525.52 (158.66) 500.67 (515.16) 517.43 (377.03)
Sleep latency 30.73 (34.52) 36.56 (3.85) 29.03 (33.05) 31.98 (39.61)

*no response. SD, standard deviation

Table 2. Demographic data of children and adolescents by groups

ED
(N=71)

Mean (SD)

ID
(N=45)

Mean (SD)

OD
(N=31)

Mean (SD)

Total
(N=147)

Mean (SD)
Age in years 12.36 (3.65) 15.21 (2.18) 14.54 (3.41) 13.53 (3.48)
Gender [N (%)]

Male 42 (59.50) 16 (35.60) 15 (48.38) 73 (49.66)
Female 15 (21.10) 24 (53.30) 10 (32.25) 49 (33.33)
None 14 (19.70) 5 (11.10) 6 (19.35) 25 (17.01)

SD, standard deviation; ED, externalizing group; ID, internalizing 
group; OD, other disorders group
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Due to high-intensity social distancing, social relationships 
were strongly limited to close family members. Increased time 
spent at home can alter friendship and family relationships. 
For children and adolescents, relationships are particularly 
important as it is a time when identity develops and lifetime 

trajectories of emotional and behavioral problems are creat-
ed.30,31 Rogers et al.32 reported an increase in family support 
and a slight decrease in family conflict in US adolescents dur-
ing the COVID-19 outbreak. However, Prime et al.33 have sug-
gested that the outbreak can negatively affect parent–child re-

Table 3. Changes in interpersonal relationships of children and adolescent patients and their caregivers after COVID-19 outbreak

Children (N=41)
Mean (SD)

Adolescents (N=106)
Mean (SD)

Caregivers (N=147)
Mean (SD)

t or F p value†

Relationship change
Parents-child 2.68 (1.38) 2.42 (1.50)* 2.41 (1.33)* 0.642 0.527
Friends 2.41 (1.39)* 2.56 (1.45)* 2.36 (1.27)* 0.653 0.521
Siblings 3.07 (0.68) 3.20 (0.71)* 0.604 0.439
Marital 2.97 (0.47)
Social 2.86 (0.52)*
*p<0.05 derived from one sample t test; †p values derived from independent t test or analysis of variance. COVID-19, coronavirus disease of 
2019; SD, standard deviation

Table 4. Comparison of changes in outing activity and smartphone usage time of children and adolescents patients and their caregivers be-
fore the COVID-19 outbreak and in the last two weeks

Children (N=41) 
Mean (SD)

Adolescents (N=106) 
Mean (SD)

Caregivers (N=147) 
Mean (SD)

p value† 
(period×group)

Outing time (minute) 
Morning 0.003

Before 83.41 (148.72) 81.37 (155.41) 88.09 (167.31)
Recent 23.41 (100.28)** 14.72 (49.03)*** 68.29 (158.47)***

Afternoon 0.243
Before 107.80 (135.47) 95.19 (131.49) 110.40 (143.74)
Recent 39.17 (63.39)** 54.06 (94.47)** 79.11 (134.18)**

Evening 0.758
Before 17.80 (41.62) 33.40 (87.28) 35.30 (91.41)
Recent 1.46 (9.37)** 17.64 (49.81)* 25.64 (83.03)

Mobile phone usage time (minute)
Game 0.061

Before 46.34 (77.32) 45.47 (80.10)  9.80 (34.07)
Recent 67.56 (97.31)* 74.10 (168.09)* 13.26 (46.86)

SNS 0.584
Before 5.85 (22.47) 68.96 (124.84) 30.74 (76.04)
Recent 6.34 (22.56) 64.34 (125.67) 35.85 (100.59)

Video media 0.138
Before 71.46 (98.121) 78.81 (140.76) 31.76 (73.575)
Recent 118.53 (156.32)* 86.04 (138.74) 48.23 (100.74)**

Others 0.709
Before 2.93 (13.09) 20.38 (67.22) 33.74 (66.02)
Recent 6.46 (26.23) 23.30 (82.12) 32.51 (55.54)

*p<0.05; **p<0.01; ***p<0.001; p values for change before Special disaster area declared in COVID-19 were derived from paired t test; †p val-
ues for period×group were derived from repeated measure analysis of variance between group and period. COVID-19, coronavirus disease 
of 2019; SD, standard deviation; SNS, social networking service
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lationships due to psychological distress on caregivers during 
the pandemic, resulting in problematic parenting behaviors. 
They have also suggested that sibling relationships may suf-
fer due to altered parenting behavior, causing sibling rivalry. 
In this study, friend relationships were disrupted in patients and 
caregivers, while changes in family relationships were more 
complicated. Parent–child relationships were disrupted in ad-
olescent patients and caregivers, while sibling relationships 
improved for adolescent patients, but it did not change for child 
patients. Sibling relationship may have improved in the pro-
cess of performing tasks, solving problems together, and ef-
fectively responding to the traumatic experience during the 
pandemic when they spend more time together.34 There was 
a similar result of the sibling to siblings relationship showing 
positive trends during the COVID-19 pandemic.35 These re-
sults could be understood as the sibling has more opportuni-
ties to interact than usual, share thoughts and concerns, com-

municate better, and understand each other better.
The childhood and adolescent populations are more vul-

nerable to increased screen time with lesser self-control and 
likely to have long-term consequences.36 For this reason, 

Table 5. Comparison of changes in visual analog scale for emotion 
of children and adolescent patients and their caregivers before CO-
VID-19 outbreak and in the last two weeks

Children 
(N=41) 

Mean (SD)

Adolescents 
(N=106) 

Mean (SD)

Caregivers 
(N=147) 

Mean (SD)

p value† 
(period× 
group)

Global   0.098
Before 26.83 (27.24) 30.57 (27.73) 34.83 (24.62)
Recent 35.37 (27.49)*33.68 (28.02) 43.59 (27.80)***

Afraid   0.023
Before 1.98 (1.77) 2.63 (4.98) 2.16 (1.57)
Recent 2.46 (1.75) 2.50 (1.98)  3.10 (1.98)***

Confused <0.001
Before 1.98 (1.62) 2.18 (1.90) 2.12 (1.58)
Recent 2.07 (1.63)  2.51 (2.06)*  3.03 (1.93)***

Sad   0.002
Before 2.15 (1.67) 2.50 (1.98) 2.21 (1.58)
Recent  2.34 (1.80)* 2.65 (2.12)  2.89 (2.06)***

Angry   0.025
Before 2.68 (2.09) 2.52 (2.02) 2.29 (1.63)
Recent 3.12 (2.20)  2.78 (2.11)*  3.01 (2.04)***

Energetic   0.211
Before 3.66 (2.19) 3.35 (2.13) 3.26 (1.84)
Recent 3.54 (1.95)  2.86 (2.00)***  3.03 (1.67)*

Tired   0.026
Before 2.63 (1.97) 3.31 (2.19) 3.32 (1.93)
Recent 2.90 (1.77) 3.41 (2.28)  3.87 (2.16)***

*p<0.05; **p<0.01; ***p<0.001; p values for change before Special 
disaster area declared in COVID-19 were derived from paired t 
test; †p values for period×group were derived from repeated mea-
sure analysis of variance between group and period. COVID-19, 
coronavirus disease of 2019; SD, standard deviation

Table 6. Changes in interpersonal relationship between external-
izing and internalizing group participants after COVID-19 outbreak

ED
(N=71)

Mean (SD)

ID
(N=45)

Mean (SD)
t p value†

Relationship change
Parents-child 2.39 (1.57)* 2.76 (1.23) -1.382 0.170
Friends 2.49 (1.49)* 2.76 (1.26) -1.016 0.312
Siblings 3.23 (0.73)* 3.21 (0.69)   0.176 0.861
*p<0.05 using one sample t test; †p values derived from indepen-
dent t test. COVID-19, coronavirus disease of 2019; ED, external-
izing group; ID, internalizing group; SD, standard deviation

Table 7. Comparison of changes in visual analog scale for emo-
tion between externalizing and internalizing group participants 
after COVID-19 outbreak

ED
(N=71)

Mean (SD)

ID
(N=45)

Mean (SD)

p value† 
(group)

p value† 
(period 
×group)

Global   0.001 0.006
Before 20.56 (23.48) 42.22 (28.36)
Recent 30.70 (26.20)*** 40.22 (28.00)

Afraid   0.021 0.138
Before 1.85 (1.62) 3.73 (7.29)
Recent 2.31 (1.94)** 2.93 (1.85)

Confused   0.012 0.510
Before 1.77 (1.63) 2.71 (1.91)
Recent 2.17 (1.90)* 2.96 (2.12)

Sad <0.001 0.188
Before 1.94 (1.76) 3.40 (1.84)
Recent 2.21 (1.97)* 3.40 (1.97)

Angry   0.053 0.140
Before 2.32 (2.01) 3.24 (2.05)
Recent 2.83 (2.14)** 3.38 (2.11)

Energetic   0.970 0.555
Before 3.56 (2.33) 3.47 (1.84)
Recent 3.04 (2.17)** 3.11 (1.72)

Tired <0.001 0.926
Before 2.54 (2.08) 3.98 (1.86)
Recent 2.69 (2.03) 4.16 (2.03)

*p<0.05; **p<0.01; ***p<0.001; p values for change before Special 
disaster area declared in COVID-19 were derived from paired t 
test; †p values for group, period×group were derived from repeated 
measure analysis of variance between group and period. COVID-19, 
coronavirus disease of 2019; ED, externalizing group; ID, internaliz-
ing group; SD, standard deviation
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there are many studies investigating the digital screen time of 
children and adolescents during the COVID-19 pandemic.37-39 
Like many other research results, in this study, it was found that 
social distancing increases the sedentary behavior of children 
and adolescents,40,41 and decreases the engagement in outdoor 
activities including routine activities.42,43 In a study of Korean 
parents, 94 percent reported that their children’s engagement 
in sports or play decreased during the COVID-19 pandemic.44 
Increased digital screen time is associate with the increased in 
indoor activity and the decreased in physical activity. A retro-
spective study of 254 Canadian families reported an increase 
of screen time in mothers, fathers, and children during COV-
ID-19 as 74%, 61%, and 87%.45 A study of 213 children and 
adolescents with ADHD reported decreased outdoor time 
and increased gaming during the COVID-19 pandemic.46 
These digital screen time alone or in combination with other 
sedentary behaviors can negatively affect quality of life by det-
rimental effects of not only physical health but also psycholog-
ical health, so it is necessary to manage.47 Currently, in a condi-
tion different from the ‘situation before COVID-19 pandemic’, 
it may be useful to facilitate peer interaction with digital so-
cialization during social distancing. They insist that digital 
socialization can mitigate the effects of social distancing.48 It 
was found that people who maintain relationships through 
digital technology are less likely to experience mental health 
problems related to reduce in-person socialization.49-51 As 
much as these various views, further researches on the long-
term effects of changed lifestyle and increase in digital screen 
time are needed.52

For young children, efforts should be made to follow a con-
sistent routine with enough opportunities to play, rest and en-
gage in physical activity.53 It is recommended that family en-
gages in indoor sports activities with the child to avoid longer 
durations of digital screen time. Management must be taken 
to avoid excessive and irresponsible use of social media or in-
ternet gaming. It will be necessary to specify the level of screen 
time appropriate for age through assessing sufficient evidence 
and consensus of experts. Sedentary behavior guidelines rec-
ommend ≤2 hr of recreational screen time per day for 5–17 
year-olds.54 Parents need to negotiate to limit their child’s digi-
tal screen time, and to prevent sedentary behavior, planned ex-
ercises, enjoyable tasks, playing non-sedentary family games 
should be recommended.55

During an epidemic outbreak, people experience negative 
emotional responses, such as anxiety, anger, confusion, and 
depression symptoms.56,57 Imran et al.58 reported that young 
children sense their parents’ stress and may display their wor-
ries through inappropriate behaviors. They also reported that 
adolescents feel frustrated, nervous, and disconnected due 
to impaired social relationships during the outbreak. In our 

study, child patients experienced sadness, while adolescents 
were more confused, angry, and less energetic during the 
outbreak. Child patients may have expressed their discom-
fort toward parental stress and decreased activities by being 
sad. Adolescent patients seemed to fail to meet their desire for 
social activities during school lockdown, resulting in increased 
confusion, anger, and decreased energy. There are some stud-
ies of changes in children and adolescents with pre-existing 
diagnosis of mental disorder during social distancing. In our 
study, the emotional states of ED patients changed more than 
that of ID patients. Sciberras et al.46 have reported increased 
negative feelings such as sadness, depression, unhappiness, 
and decreased enjoyment in usual activities in children with 
ADHD during the COVID-19 outbreak. In another studies of 
children with ADHD, 34.71% experience a decreased well-
being.59,60 They experienced increased symptoms such as irri-
tability, depression, and difficulties in concentrating. Children 
and adolescents with ADHD seem to encounter special chal-
lenges. They have intolerance of uncertainty, and symptoms 
can be aggravated due to social restrictions or unfriendly envi-
ronments and routines.53 Home schooling requires more au-
tonomy and motivation to establish a high level of self-disci-
pline and newly routine.61 Since externalizing behavior is 
associated with impairment of self-regulation skills, they may 
have difficulty following instructions and performing their own 
work independently. As access to school or daycare becomes 
inaccessible, peer relationships or symptoms may worsen, with 
less opportunity to develop peer group interactions or social 
and behavioral skills.62 These conditions can trigger anger out-
bursts or conflicts between parents and adolescents. 

Not only emotional states, but also the relationship between 
friends and family were different in ED and ID patients. And, 
changes in parent–child and friend relationships differed be-
tween the ED patients and ID patients. ED patients showed 
negative changes in parent–child and friend relationships, 
while ID patients did not show any changes in relationships. 
It is thought to be because the characteristics of children with 
ED are likely to be exacerbated in the context of interpersonal 
relationships.63 Although there were no such negative chang-
es in ID patients, there are some points to consider. In some 
studies, children and adolescents with pre-existing mental ill-
ness with social anxiety disorder and learning disability showed 
improvement in symptoms of anxiety, depression, and irritabil-
ity while transiently freeing from school-related pressures and 
worries with less exposure to competition and comparison 
with peers.60,64 However, the mitigation of these symptoms by 
the avoidance behavior would be non-beneficial in the long 
term. It is risky for students with psychological difficulties to 
be ‘invisible’ than before.65 Such masked psychological diffi-
culties can lead to greater problems. Understanding patients’ 
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emotions is essential to accurately address their needs and 
develop relevant psychological interventions during the CO-
VID-19 outbreak.

In emergencies like pandemic, parents are under the stress 
of managing their children as they adjust to a new way of life.66 
During COVID-19 pandemic, it is possible that parental stress 
can exacerbate children’s emotional and behavioral problems.67 
In situations such as lockdown, the higher the parental stress, 
the higher the emotional and behavioral difficulties of chil-
dren.33 In a similar study, it was found that the higher the stress 
of the family and the parent, the more externalization prob-
lems and the lesser emotional regulation in children.68 

Especially, caregivers of children with psychiatric disorders 
may have experienced more stressful times in dealing with 
children who are difficult to handle.69 Amorim et al.70 report-
ed that caregivers of children with ASD showed higher levels 
of anxiety than their children during the outbreak. It was found 
that parental stress of children with ADHD experienced high-
er levels of parenting stress than typically developing chil-
dren.71 In our study, it was shown that caregivers experienced 
negative emotions before the social distancing caused by the 
COVID-19 pandemic. This may disturb their children due to 
lowered maternal acceptance and punitive attitudes toward 
children. Although we did not investigate the causes of nega-
tive emotions experienced by parents, in a study on parental 
pandemic-related stress, parents were found to be most stressed 
by social distancing and closure of childcare facilities and 
schools.72 As roles that have been dispersed and controlled 
through school are transferred to the home, parents may find 
it difficult to fulfill those roles. In addition, pandemic-related 
job loss, financial worries, and changes of lifestyle can affect 
parents’ mental health.73 These parents’ pandemic-related stress 
can result in child behavior problems, adverse childhood ex-
perience.74,75 

In this period of pandemic, parents have a great influence 
on the well-being of their children, so it is important to eval-
uate the mental health of the parents as well as the children’s 
mental health.11 It is necessary for parents to specify how to 
properly cope with stress and take care of their mental health 
well. Like the guideline of the WHO, information on how to 
monitor children’s emotional reactions, adjust to reduced so-
cial contacts and altered lifestyle, and coping with stress should 
be provided.1 And, it would be helpful to strengthen the child 
and youth welfare service system to reduce the burden on 
parents of taking care of their children and adolescents.

To the best of our knowledge, this is the first study to dem-
onstrate changes in relationships, behavioral patterns, and 
emotional states in the early stages of the COVID-19 outbreak 
in children and adolescents with psychiatric disorders in South 
Korea. However, several limitations need to be considered. 

First, this study included pediatric patients with psychiatric 
disorders; thus, it is difficult to generalize the results to general 
pediatric patients. Second, since the evaluation of the vari-
ables was dependent on the subject’s recollection, there is a 
possibility that there may be a recall bias. Third, we did not 
assess the parents’ current and past psychiatric disorders. 
Fourth, these results show only the acute impact of the out-
break, and further research is needed on long-term conse-
quence after COVID-19. 

In conclusion, we demonstrated that rapid environmental 
changes due to the COVID-19 outbreak and epidemic pre-
ventive measures had an impact on the relationships, behav-
ioral patterns, and emotional states of children and adolescents 
with psychiatric disorders and their caregivers. Immediately 
after the outbreak, friend and parent–child relationships were 
disrupted, while sibling relationships improved. Time spent 
outdoors decreased and the digital screen time increased. All 
patients and caregivers experienced negative emotional chang-
es. Patients with different types of disorders experienced an 
outbreak in a different way. ED patients showed more nega-
tive changes in relationships, behavioral patterns, and emotion-
al status, while ID patients showed minimal changes during 
the outbreak. The results of this study could be used as a ref-
erence for predicting changes in mental health and determin-
ing healthcare system adaptations to allow mental health sup-
port during the outbreak for children and adolescents with 
psychiatric disorders. Although the study has limitations, this 
study is meaningful as it is the first to evaluate the acute im-
pact of the COVID-19 outbreak in terms of relationships and 
behavioral and emotional states of South Korean children and 
adolescents with psychiatric disorders. Further studies on 
long-term emotional and behavioral changes in these patients 
as well as in general children and adolescents are needed. 
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