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Abstract Introduction Coronavirus disease 2019 (COVID-19) has affected both physical and
mental aspect of people worldwide, especially the high-risk group such as pediatric
cancer patients. Children with cancer were considered both clinically and mentally
vulnerable during this pandemic. They were also affected by the self-isolation,
quarantine, and social distancing policy taken as a respond to public threat.
Objectives To evaluate the impact of social distancing and health protocol during
COVID-19 on the mental health profile of children with cancer in Indonesia.
Methods A cross-sectional study evaluating themental health of children with cancer
during COVID-19 pandemic was conducted in Cipto Mangunkusumo Hospital, Jakarta,
Indonesia from June to September 2020. An online questionnaire was used to collect
demographics of parents and children, children’s Strength and Difficulties Question-
naire (SDQ) score, and parents’ Self-Reporting Questionnaire (SRQ). SDQ score consists
of five subscales, including the emotional symptoms, conduct problems, hyperactivity,
peer relationships problems and prosocial behavior. Cancer types were grouped into
retinoblastoma, nonretinoblastoma (other solid tumors), and leukemia.
Results There were 156 valid responses, consisting of 42 patients with retinoblasto-
ma, 34 patients with nonretinoblastoma (other solid tumors), and 80 patients with
leukemia. Pandemic-related lifestyle changes did not significantly impact emotional or
behavioral problems. Children with normal total SDQ (odds ratio [OR]: 473, p¼0.001)
and emotional scores (OR: 3.19, p¼0.07) had parents with normal SRQ scores (<6).
Leukemia patients with shorter diagnosis period had worse hyperactivity score
(p¼0.01). On the contrary, leukemia inpatients had better prosocial scores than
outpatients (p¼0.03). More bilateral retinoblastoma patients (p¼0.04) with longer
duration of cancer diagnosis (p¼0.03) faced peer problems.
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Introduction

The coronavirus disease 2019 (COVID-19) pandemic has
posed a global threat since December 2019. It affected
both physical and mental health of the public, leading to
detrimental effects on quality of life. The World Health
Organization expressed concern over the psychosocial con-
sequences of COVID-19, as it stated that the new measures
including quarantine and social distancing have disrupted
people’s routines, thus increasing the feeling of anxiety,
depression, loneliness, insomnia, and self-harm.1–5

Following government responses to COVID-19 on schools,
educational institutions, and closure of public places, ample
evidence has revealed the psychological impact of COVID-19
pandemic toward children and adolescents manifesting as
behavioral and emotional problems.6–10A study showed that
children who have more highly educated parents, live in big
cities, come from either high- or low-income households,
and have parents with mental problems are the most vul-
nerable group during the pandemic. There is also evidence
that extended period of parental stress during the pandemic
is related to child behavioral problems.11

Children and adolescents faced emotional struggles while
experiencing social isolation and disrupted education. Chil-
dren encountered fear, uncertainties, and isolation, resulting
in conditions such as poor appetite, physical discomfort,
agitation and inattention, clinginess, separation problems,
and poor sleep.6–10 In published research on stress levels
among students during the pandemic, the values ranged
from 24.7 to 71.2%, mostly related to the adaptation of long-
distance learning.12–14 In addition, the increased use of
digital devices during lockdown has also been used as
indicator of developing the internet addiction, gaming dis-
order, anxiety, depression, irritability, sleep disturbance, and
poor mental health in children during the pandemic.12–15

Pediatric cancer patients are not indifferent to the dra-
matic impact of COVID-19. The uncertainty regarding their
condition is now worsened by the risk of contracting viral
infection and disruption in cancer treatment protocol.16,17

Even before the pandemic, childrenwith cancer were already
at risk of developing mental health disorders precipitated by
the anxieties following diagnosis, treatment, and alteration
of daily activities. The side effects of cancer treatments,
including surgery, chemotherapy, and radiotherapy, may
lead to cognitive problems, behavioral disorders, and poor
coping skills. There are also increased levels of depression,
anxiety, and concerns related to mortality.18–20

Childrenwith cancer are consideredas clinically vulnerable
during this pandemic due to their immunocompromised
status caused by cancer and anticancer treatments.17,20,21

Hence, they are recommended to undergo stricter rules to
keep them safe by always remaining at home and avoiding
contactwith anyonebeyond theirhousehold, except attending
medical care in the hospital. There is an emerging concern
regarding the damage of these measures on the mental
wellbeing of pediatric cancer patients.16,22–25A study inMilan
showed that majority of adolescent cancer patients were
worried and felt personally at risk during this pandemic, as
they encountered high levels of stress and anxiety, facing
dilemmas regarding continuation of their treatment and
access to health care facility under these threatening
circumstances.17,22–26

Not only the patients but also the families of children with
cancer experience challenges in balancing their life during the
pandemic. A study in UK found that parents/caregivers were
worried that their childrenwouldget infected by thevirus and
felt that hospital was not a safe place, thus increasing parents’
anxiety and concerns about their child’s care.26,27 Another
study also stated that hospital restriction increased parent’s
psychosocial distress during the pandemic, especially regard-
ing the risk of suboptimal care received by their children.27–29

There are limited data on the mental health status of
pediatric patients with cancer during the COVID-19 pan-
demic. Therefore, we conducted the first Indonesian study
that aimed to evaluate the experience and psychological
impact of COVID-19 toward children with cancer and their
parents in Indonesia. These findings can provide compre-
hensive foundation for the development of mental health
programs to support children with cancer during this
pandemic.

Materials and Methods

Study Design and Data Collection
A cross-sectional survey study of parents and children with
cancer diagnosed between 2015 and 2020 was conducted to
assess their mental health and experience during the social
isolation of COVID-19 pandemic. The data were collected by
clinicians who are members of the research team (R. M., A. S.
N., N. S.) from June to September 2020, 3 months after the
start of social distancing and lockdown implementation in
Indonesia.

The variables in our study are as follows: gender, age,
education level, parent’s marital status, time from diagnosis
to data collection (TDD), treatment status, place of stay
during self-isolation, duration of study from home per day,
total duration of using gadget per day, cancer staging,
treatment received, phase of treatment, number of eyes
affected (retinoblastoma patients), children’s Strength and

Conclusions Our study revealed that lifestyle changes during early COVID-19 pan-
demic were notmajor factors impacting emotional and behavioral problems in children
with cancer. However, disease-related factors pose great challenges; thus, a holistic
mental health support system should be available to both children and parents.
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Difficulties Questionnaire (SDQ) score, emotional problems
score, conduct problems score, hyperactivity score, peer
problems score, prosocial score, and parents’ Self-Reporting
Questionnaire (SRQ) score. The primary outcomes of this
study are the association between patient’s clinical charac-
teristics (cancer staging, types of treatment, and TDD) and
their total SDQ score (and its domain) during the COVID-19
self-isolation period. The secondary outcomes are the
patients’ and their parents’ demographic characteristics
(gender, age, total screen time, treatment status, place of
stay during pandemic, marital status, parents’marital status,
and parent’s SRQ score) and their association with the SDQ
score (and its domain), in addition to the comparison
between each cancer group.

The inclusion criteria of this study were parents and their
children aged between 0 and 18 years, who were clinically
diagnosed with cancer (either were still undergoing treat-
ment or had completed their treatment) and were literate
and able to respond to questions in Indonesian language.
Patients were recruited from Pediatric Oncology and/or
Pediatric Ophthalmology Department outpatient clinics,
Ciptomangunkusumo Hospital. We exclude parents and
children who refused to complete the questionnaire or are
not able to comprehend and respond to questions.

Instrument
We gathered information on parents’ and children’s demo-
graphics and then evaluated their experiences during the
COVID-19 pandemic including the social distancing practice,
work/study from home practice, problems, and hopes during
this pandemic. A questionnairewas developed to address the
lifestyle-related behavior changes during the pandemic
including the duration of work from home and study from
home, source of COVID-19 information, and problems expe-
rienced during the pandemic.

The main outcome, which is the mental condition of the
pediatric cancer patients, was assessed using validated ques-
tionnaire. The survey was conducted via an online survey
tool (Google Forms) in Indonesian language, available in the
►Appendix 1. Before we performed the statistical analyses,
all patient-related medical information was validated
through the medical record.

SDQ for Children
The emotional and behavioral problems of the childrenwere
assessed using the SDQ.30,31 The SDQ questionnairewas each
categorized based on the age of the children, which consists
of a parent-completed SDQ for ages 2 to 4 years old30 and 4 to
11 years old,31 and a self-completed SDQ for ages 11 to
18 years old. SDQ had been officially translated and validated
into Indonesian language by one of our authors (T. W.). It is
available as online assessment tool for children at www.
sdqinfo.com. SDQ for ages 11 to 18 years was filled in by the
children themselves, meanwhile SDQ for ages 2 to 11 years
was filled in by their parents.30,31

The SDQ questionnaire consists of 25 questions on Likert
scale (0¼not true; 1¼ somewhat true; 2¼ certainly true). It
was divided into two major parts including the difficulties

domains, which consist of 20 questions (emotional prob-
lems, conduct problems, hyperactivity scale, and peer prob-
lems), and strength domain, which comprises 5 questions
(prosocial scale). The total score for the difficulties domains
ranged from 0 to 40. The newer four-band categorizationwas
used as cutoff points for total SDQ score and its domain in our
study. The initial three-band categorization divided SDQ
scores as “normal,” “borderline,” and “abnormal,”with cutoff
points such that 80% of children population scored “normal,”
10% “borderline,” and 10% “abnormal.” New four-band clas-
sification with cutoff points such that 80% of children popu-
lation were “close to average,” 10% “slightly raised,” 5%
“high,” and 5% “very high” for all scales except prosocial,
which is 80% “close to average,” 10% “slightly lowered,” 5%
“low,” and 5% “very low,” was used.30,31

SRQ for Parents
Parents also completed the SRQ consisting of 20 yes/no
questions, which has been translated and validated in Indo-
nesian language, with a cutoff score of 6 to be indicative of
common mental disorder.32

Definitions
TDD was defined as the duration of time since the patient
was diagnosed with cancer until the data were obtained.
We classified patients into three groups: retinoblastoma,
leukemia, and nonretinoblastoma (other solid tumors) group.
We defined combined therapy in both retinoblastoma and
nonretinoblastoma (other solid tumors) groups as combina-
tion of surgical, chemotherapy, radiotherapy, and other
modalities. Monotherapy in the nonretinoblastoma (other
solid tumors) group was defined as surgical only or chemo-
therapy only. The retinoblastoma group was classified into
early (stage 1 and 2) and advanced (stage 3 and 4). Cancer
staging in nonretinoblastoma (other solid tumors) diagnosis
wasgrouped into early to advanced (stages 1, 2, and 3) and late
(stage 4). The treatment phase in leukemia groupwas catego-
rized into two groups based on the treatment received,
namely, inpatient, which consists of induction, consolidation,
and intensification phase, and outpatient, which consists of
maintenance and remission phase.

Statistical Analyses
From questionnaire results, we excluded housewives and un-
employed intheanalysis of “work fromhome”variable.Wealso
excluded patients who received chemotherapy only in the
retinoblastoma group from the analysis of “treatment received
for cancer” as they have not completed treatment regimen.

Statistical analysis was performed with SPSS version 24.0
for Mac (SPSS Inc., Chicago, IL, United States). Categorical
datawere reported in the formof frequency (percentage) and
assessed using chi-square (χ2) test or Fisher’s exact test.
Continuous variables were reported in the form of mean�
standard deviation or median (range). Normality of the data
was evaluated by using Shapiro–Wilk test. Normally distrib-
uted data were analyzed using one-way analysis of variance.
Nonnormally distributed data were analyzed using Kruskal–
Wallis test.
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Analysis was conducted according to the cancer diagnosis,
grouped as retinoblastoma, nonretinoblastoma (other solid
tumors), and leukemia. Descriptive statistics were carried
out to summarize all variables included based on the diag-
nosis groups. We performed a bivariate analysis and risk
assessment on parents’ and children’s characteristics toward
children’s SDQ score. A p-value<0.05 was considered sta-
tistically significant.

Ethics
This study has been approved by the Research Ethic Com-
mittee in Cipto Mangunkusumo Hospital, Jakarta (KET-476/
UN2.F1/ETIK/ PPM.00.02/2020), as listed in►Appendix 2 and
conducted in accordancewith the tenets of theDeclaration of
Helsinki. All participants were provided study information
and completed electronic consent before completing the
online survey.

Results

Patient’s Clinical Characteristics
A total of 166 patients were assessed for enrollment. Ten
patients were excluded and 156 patients whomet the eligible
criteria were included in the study, as seen in►Fig. 1. Among
them, 42 patients belonged to the retinoblastoma group, 34
patients were in the nonretinoblastoma (other solid tumors)
group, and 80 patients were diagnosed with leukemia. Half of
our retinoblastoma patients suffered from unilateral cases
(50%, n¼21). Approximately 85.7% (n¼36) of the children
were in the early stage (stages 1 and 2) of the disease. The
combination of enucleation and chemotherapy was the most
common treatmentmodality given in accordancewith disease
stage. Meanwhile, the diagnosis for the other (nonretinoblas-
toma) solid tumor group in our study included neuroblastoma
(26.5%, n¼9), lymphoma (23.53%, n¼8), rhabdomyosarcoma
(11.76%, n¼4), osteosarcoma (11.76%, n¼4), and others

(26.47%, n¼9). Around 70.58% (n¼24) came to the hospital
during late stage of the disease (stages 3 and 4). The most
common types of treatment given to these patients were
chemotherapy only (41.2%, n¼14) and combination of che-
motherapyandsurgery (23.5%,n¼8). Lastly, 75.75%(n¼59)of
leukemia patients in our study were in maintenance phase of
chemotherapy treatment. Patient’s demographic character-
istics are listed in ►Table 1. Patients’ clinical information
based on the cancer diagnosis is summarized in ►Table 2.

Patients’ Clinical Data and SDQ Score
►Appendix 3 displayed comparison between total SDQ score
and its domains based on clinical characteristics in each cancer
group. Our results showed significant differences in the scores
of three domains, including hyperactivity, peer problems, and
prosocial domains between cancer groups. Significantly
shorter TDD in leukemia patients was found in group with
at-risk hyperactivity score (p¼0.01). Numbers of bilateral
retinoblastoma patients (p¼0.04) and patients who were
diagnosed longer (p¼0.03) were also significantly higher in
group with at-risk peer problems score. Lastly, the prosocial
scoreof the leukemiagroupwassignificantlydifferentbetween
those receiving inpatient and outpatient treatments (p¼0.03).

Parents’/Children’s Demographic Characteristics and
Children’s SDQ Score
The comparisonbetween total SDQscore and itsdomainbased
on parents’ and children’s demographic characteristics is
detailed in ►Appendix 4. Several characteristics should be
highlighted. Children with normal total SDQ (odds ratio [OR]:
473; 95% confidence interval [CI]: 45.04–4,975.42; p¼0.001)
and emotional problems (OR: 3.19; 95% CI: 0.91–11.18;
p¼0.07) scores had parents with normal SRQ score (<6)
during this COVID-19 pandemic. A significant difference was
also seen in the emotional problems, conduct problems, and
prosocial scores among the children’s age groups. Compared
with children aged 10 to 17 years, preschool children aged
between 0 and 5 were more likely to experience problems in
emotional (OR: 4.83; 95% CI: 1.36–17.11; p¼0.02) and pro-
social scores (OR: 3.27; 95% CI: 1.31–8.19; p¼0.01), while
children aged 6 to 9 were more likely to face emotional (OR:
5.07; 95%CI: 1.21–21.23;p¼0.03) and conduct problems (OR:
8.19; 95% CI: 2.02–33.19; p¼0.003). In addition, most of the
children with emotional problems also were still on their
cancer treatment during the survey rather than being cancer
survivors (OR: 2.11; 95% CI: 0.92–4.83; p¼0.07).

Comparison of Children’s SDQ Score among the Cancer
Diagnosis Groups
The comparison of children’s SDQ score and its domain
between the diagnosis groups showed no significant differ-
ence of children’s SDQ score and its domain between the
three diagnosis groups.

Discussion

Children with cancer face stress not only from their medical
condition but also from lifestyle changes brought about byFig. 1 Consort diagram showing participants enrollment.
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pandemic. Their ability to cope with additional stress is a
cause of concern as psychological and social problems could
affect the children’s enthusiasm in continuing cancer treat-
ment and their ability to adapt to new lifestyles. Recommen-
dation regarding standard of care in children with cancer
provides insight to balance the risk of COVID-19 and contin-
uation of care for children, which caused burden and chal-
lenges toward parents, children, and health care providers.16

A study in UK reported an increased worry experienced by
parents of a child with cancer.26 In addition, children with
cancer and their families also expressed their concerns living
in a life of uncertainty, which leads to fear of adaptation,
loneliness, and confusion.17Our study showed that pandem-
ic-related changes such as increased screen time, place of
stay during lockdown, and duration of homeschooling did
not significantly affect their psychosocialwellbeing. Disease-
related factors such as TDD, being on treatment, and other
factors such as gender, age, and parental SRQ scores had
greater influence instead.

Lifestyle Changes during the Pandemic
To our surprise, in our study lifestyle changes during the
COVID-19 pandemic were not significant factors in deter-

mining social and psychological problems in children with
cancer. This was supported by other studies as well. A Dutch
study26 had also reported that there was no significant
difference in psychosocial health of children with cancer
before and during the pandemic. Children with chronic
illness and cystic fibrosis who were thought to have risks
of developing psychosocial problems during the pandemic
were also not significantly affected.33,34

In addition, more than half of our patients (58.3%) under-
going treatment lived in temporary housing such as rentals
and boarding home for childhood cancer patients. The board-
ing home for childhood cancer patients helped establish a
community of patients and their guardians for mutual
support. Hence, this could be a possible explanation why
the place of stay did not have a significant impact on the
psychosocial health of the patients.

The Impact of Increased Screen Time
School closures, homeschooling that utilized online learning,
lockdown, and isolation resulted in a sharp increase of screen
time for children. Children in our study experienced a
median of 160minutes of daily screen time. Our data
revealed that total screen time per day did not significantly

Table 1 Children’s demographic characteristics based on cancer diagnosis

Retinoblastoma
(n¼42)

Solid tumor
(nonretinoblastoma)
(n¼ 34)

Leukemia
(n¼80)

Gender

Male 26 (61.9%) 20 (58.8%) 47 (58.8%)

Female 16 (38.1%) 14 (41.2%) 33 (41.3%)

Age (y) 4 (1–11) 5 (1–17) 6 (1–16)

0–5 33 (78.6%) 20 (58.8%) 34 (42.5%)

6–9 8 (19%) 3 (8.8%) 17 (21.3%)

10–17 1 (2.4%) 11 (32.4%) 29 (36.2%)

Education level

Preschool 29 (69%) 19 (55.9%) 30 (37.5%)

Kindergarten 7 (16.7%) 2 (5.9%) 9 (11.3%)

Elementary school 6 (14.3%) 4 (11.8%) 25 (31.3%)

Junior high school 0 (0%) 8 (23.5%) 9 (11.3%)

Senior high school 0 (0%) 1 (2.9%) 6 (7.5%)

University 0 (0%) 0 (0%) 1 (1.3%)

Time from diagnosis to data collection (mo) 24 (1–96) 12 (3–48) 17.5 (1–72)

Treatment status

On treatment 15 (35.7%) 30 (88.2%) 75 (93.8%)

Survivor 27 (64.3%) 4 (11.8%) 5 (6.3%)

Place of stay

Private housing 16 (38.09%) 9 (26.47%) 40 (50%)

Temporary housing 26 (61.91%) 25 (73.53%) 40 (50%)

Duration of study from home per day (min) 0 (0–120) 0 (0–240) 45 (0–300)

Total duration of using gadget per day (min) 60 (0–540) 80 (0–540) 120 (0–780)
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impact children’s mental health during the pandemic. This
was different from previous findings,32,35,36 which showed
that excessive screen time was related to poorer mental
health. Another study29,37 had also shown that these detri-
mental effects were related to social media and Internet use,
but not gaming and watching television.

The necessity of gadget usage during the pandemic for
schooling and entertainment activities for children staying at
home could help them copewith stress instead. This solution
may be helpful in the short term, but can turn out to be
inappropriate or even bad in the long run. Recreational
screen use may be good for children, to a certain extent,
during this difficult pandemic. It is also important to inform
parents about the importance of controlling their child’s
screen time and content. Therefore, parents should establish
sufficient screen-free periods each day.32,36,37

Mental Wellbeing in Retinoblastoma Patients
Disability brought about by pediatric cancer can be detri-
mental to children’s mental wellbeing. Our study showed
that children with bilateral retinoblastoma faced difficulties
with peers, which could be linked to their loss of sight. Longer
duration since cancer diagnosis also significantly raised the
risk of peer problems. Retinoblastoma patients in developing
countries such as Indonesia often exhibit symptoms long
before seeking medical help; therefore, the duration is an
underestimation of the actual TDD. Retinoblastoma patients
often present with advanced stage at diagnosis. As most
children with retinoblastoma had to undergo enucleation
surgery, visual impairment could cause their peer problems.
A recent study in China by Feng et al38 revealed that
retinoblastoma survivors who underwent enucleation
were more self-conscious about their appearance resulting
in low self-confidence. In our study, visual disability not only
reduced self-confidence but also caused problems in social-
izing with their peers. A study conducted in the Netherlands
by van Dijk et al39 found that 88% of adult retinoblastoma
survivors had experienced bullying related to their appear-
ance, eye prosthesis, and their visual impairment and blind-
ness, which consequently affected their mental health.
Participants also mentioned that their peers had difficulty
reading their facial expressions and emotions due to lack of
eye contact. Unlike children with other forms of cancer,
childrenwith retinoblastoma face greater challenges as their
sight and appearance are adversely affected. Children with
cancer and resulting disabilities should receive guidance on
dealing with peer problems and psychological counseling
when necessary.

Mental Wellbeing in Leukemia Patients
Our study showed that in children with leukemia, outpa-
tients were at higher risk of prosocial problems than inpa-
tients. Outpatient treatment can impose more problems for
children with cancer, as they are required to socialize with
other children and family members outside of the hospital
environment. Lengthy period of previous hospitalization
might have affected their prosocial abilities. A Turkish

Table 2 Clinical characteristics of cancer patients based on the
diagnosis

Retinoblastoma patients (n¼ 42)

Number of eyes affected

Unilateral 21 (50%)

Bilateral 21 (50%)

Cancer staging

1 21 (50%)

2 15 (35.7%)

3 4 (9.5%)

4 1 (2.4%)

Treatment received for cancer

Enucleation 10 (23.8%)

Enucleation, chemotherapy 22 (52.4%)

Enucleation, chemotherapy, laser 6 (14.3%)

Enucleation, chemotherapy,
radiation

2 (4.8%)

Chemotherapy 2 (4.8%)

Other solid tumor (nonretinoblastoma) patients (n¼ 34)

Diagnosis

Neuroblastoma 9 (26.47%)

Lymphoma 8 (23.53%)

Rhabdomyosarcoma 4 (11.76%)

Osteosarcoma 4 (11.76%)

Others 9 (26.47%)

Cancer staging

1 1 (2.94%)

2 9 (26.47%)

3 12 (35.29%)

4 12 (35.29%)

Treatment received for cancer

Chemotherapy 14 (41.2%)

Chemotherapy, operation 8 (23.5%)

Chemotherapy, radiation 5 (14.7%)

Chemotherapy,
operation, radiation

3 (8.82%)

Operation 4 (11.76%)

Leukemia patients (n¼ 80)

Phase of treatment

Induction 3 (3.75%)

Consolidation 11 (13.75%)

Intensification 2 (2.5%)

Maintenance 59 (73.75%)

Remission 5 (6.25%)

Treatment received
for cancer

Chemotherapy 80 (100%)
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study40 of leukemia survivors found that children were
unwilling to reattend school after treatment and their
parents were more likely to restrict their social activities,
as they feared that the children were more vulnerable of
infections. Outside the hospital, children should be encour-
aged to socialize, and adequate guidance should be given to
allow them to build friendships with other children.

Leukemia patients in our study with shorter period since
diagnosis (median of 5 months) were associated with hyper-
activity problems. Patients and parents alike were often in
denial after initial diagnosis of leukemia. Furthermore,
chemotherapy regimen would be in the induction stage for
the initial 4 to 5 months when children would experience
strong side effects from intense chemotherapy treatment. At
the maintenance stage, however, chemotherapy regimen is
less intense, and children arebetter adjusted to chemotherapy.
Children initially diagnosed with cancer exhibit hyperactive
behavior to gain more parental care as coping mechanism. In
contrast, children with retinoblastoma who experienced
peer problems had longer period of cancer diagnosis. Chemo-
therapy for retinoblastoma does not follow the induction–
maintenance regimen but is administered in cycles. Longer
period since diagnosis meant that children undergo intense
chemotherapy in repetitive cycles and repeatedly affected by
side effects.41,42

The Psychological Impact of COVID-19 in Younger
Children
Across the board, adolescents aged 10 to 17 were less likely to
be at risk of emotional problems compared with younger
children. A study by Bloom et al43 also supported this finding,
showing that younger children were more negatively affected
by lockdown and had more mental health problems than
adolescents, including emotional problems, misconduct, and
hyperactivity.

Young children aged 0 to 5 showed highest risk of hyperac-
tivity and prosocial score. This was in line with another study,
which reported an increased inattention and hyperactivity/
impulsivity were seen on young children aged 4 to 6 years
during the pandemic.44 In our study, children aged 6 to 9were
most likely to experience emotional problems and conduct
problems. On the other hand, a study in UK reported those
aged 7 to 12 years found depression symptoms worsened but
reported no significant changes for anxiety symptoms and
emotionalproblems.6,45,46Acontradictive resultwasshownin
study of pediatric patients with rheumatological diseases, in
which female adolescents diagnosed with juvenile idiopathic
arthritis experienced more anxiety and depressive symptoms
during the pandemic.47

Children under 9 years were less able to cope and verbal-
ize their discomfort of their experience; therefore, they
express misbehavior and misconduct. It highlights the im-
pact that the COVID-19 pandemic and consequent restric-
tions might have had on children who are perhaps too young
to understand the meaning of the pandemic, compared with
adolescents. Younger children are a lot more reliant on their
parents throughout the day including support with educa-
tion and monitoring, entertaining, and providing for them.

On the contrary, adolescents may have been more indepen-
dent during lockdownwith better access to their peers.6,42,46

Impact of Parents’ Mental Health Status toward
Children
Parents have a large impact on the mental health of children
with cancer. Our analysis showed that parents with SRQ score
� 6 who were more likely to face psychological problems
might affect their children to be at greater risk of facing
psychological difficulties. Studies also reported that during
COVID-19 pandemic, parents of children with cancer have
increased sense of isolation and loneliness, especially due to
the lack of support from family, friends, relatives, and cancer
support group17,27 in addition to the high stress level and
significant level of anxiety.48 Several studies49,50 had shown
that parents of children with cancer were psychologically
distressed due to mental and financial burden of caregiving.
Parents with psychological problems were less able to build
healthy parent–child relationships. In comparison to another
study inhighlyvulnerablegroupofchildrenwith rarediseases,
a study by Rihm et al also reported a high psychosocial burden
in caregivers and reduced quality of life in children with rare
diseases.51 A similar trend was also observed in both care-
givers and children with type 1 diabetes.52

A study by Kim et al53 also reported an increased risk of
children sleep and behavioral problems related to parents’
stress and depression during the pandemic. Reciprocal rela-
tionship between parents’ and children’s mental health was
also seen, especially associated with higher levels of depres-
sion, anxiety, and stress.43Hence, not only should children be
providedwith psychological support, but also parents should
have access to mental health care and make effort to build
healthy parent–child relationships.

Our study has several limitations. First, the study population
was not enough to draw a generalized conclusion, which
represents the whole diagnosis groups in pediatric cancer
patients as the study only covered pediatric cancer patients in
a single institution using a convenience sampling method.
Second, the data collection was conducted through self-report
surveys and online questionnaires.We recommended psychia-
trists toperformclinical in-depth interviewin follow-upstudies
in order to gain detail regarding factors affecting the mental
health conditions of pediatric cancer patients during this
pandemic. In addition, the self-report nature of the assessment
tools used in our study also increases the chance of subjectivity
of the answers. Third, several important factors that may affect
the outcome such as friends and families support, information
collection regarding COVID-19 and mental health during the
pandemic, and coping strategies were not included in the
analysis. Therefore, further studies with larger samples and
more comprehensive assessment should be conducted in order
to gain a better understanding of pediatric cancer patients’
mental wellbeing during this COVID-19 pandemic.

Conclusion

Our study has shown that although the pandemic has altered
the routine and lifestyles of children with cancer, disease-
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related factors had greater impact on their mental health.
Childrenwith cancermight evenbenefit frommore timespent
at home and increased interactionwith parents working from
home. The process of cancer treatment and having less devel-
oped emotional coping ability pose risks to their emotional
andbehavioralwellbeing. Thesefindingshighlight theongoing
need to target vulnerable groups. A holistic mental health
support system is essential for both children and parents to
help them promote self-management, enhance physical and
psychological wellbeing, and raise their quality of life.
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