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Children infected vs. uninfected 
with COVID-19: Differences in 
parent reports of the use of 
mobile phones to calm children, 
routines, parent–child 
relationship, and developmental 
outcomes
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China

Children were suggested to be  at lower risk of developing the severe form of 
the COVID-19. However, children infected with COVID-19 may be  more likely 
to experience biopsychosocial stressors associated with the pandemic and 
display poorer developmental outcomes. The current study is among the first 
to compare children infected and uninfected with COVID-19 on outcomes 
related to parents’ use of mobile phones to calm children, routines, parent–
child relationship, externalizing and internalizing problems, prosocial behavior, 
gratitude, and happiness. A total of 1,187 parents (88.6% mothers) of children 
aged 5 to 12 completed an online survey between April 2022 and May 2022 
when schools were suspended during the 5th wave of resurgence in Hong Kong. 
Our findings showed no substantial differences in various psychological, social, 
emotional, and behavioral outcomes between infected and uninfected children. 
Our findings can be used to educate parents to reduce their fear and anxieties 
associated with their children’s COVID-19 infection. Our findings also suggested 
that support during the pandemic should be provided to children and families 
regardless of whether children have been infected with COVID-19.
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Introduction

The coronavirus disease 2019 (COVID-19) pandemic, which was caused by acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2), has infected more than 630 million people worldwide 
(1). Hong Kong, a city with a population of 7 million, has experienced five waves of the 
pandemic. The Hong Kong government adopted a dynamic zero-COVID strategy and imposed 
very strict lockdown measures in each wave of the pandemic, including suspension of face-to-
face schooling, mandatory confinement in isolation facilities for those who tested positive for 
COVID-19, closing of restaurants, bars, and gyms, and occasional ambush lockdowns and 
compulsory neighborhood-wise testing. Before the last wave of the pandemic in December 2021, 
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Hong Kong only had a total of 12,630 confirmed COVID-19 cases, 
including 593 children. With the onset of the 5th wave of the pandemic 
with Omicron variant infections in December 2022, over 2.8 million 
people, including 225,001 children aged 12 or under, in Hong Kong 
were infected with COVID-19 (2, 3). While Omicron is the most 
transmissible variant of SARS-CoV-2, it causes less severe illness than 
other variants. Children infected with COVID-19 are reportedly 
asymptomatic or have a milder illness (e.g., fever, cough, fatigue, and 
diarrhea), lower morbidity, less hospital care, and better prognosis 
than their adult counterparts (4–7). Nevertheless, young children are 
more likely than older children to have severe infections and play a 
major role in community-based viral transmission (e.g., in childcare 
centers, schools, and homes) (8, 9). In addition to the impact of 
infection, young children are likely to be vulnerable to the psychosocial 
stressors associated with pandemic-related environmental restrictions 
(10). Available evidence has shown that social restrictions 
implemented to reduce the spread of COVID-19 have led to significant 
decreases in physical activities, increases in sedentary behaviors, and 
disrupted sleep patterns in children and adolescents (11–13). The 
changes are also likely to negatively impact the parent–child 
relationship at home and children’s social, psychological, and 
emotional well-being (14).

Existing studies have agreed on children’s vulnerabilities affected 
by the pandemic (14–16). Regardless of their infection status, children 
generally experience disrupted daily living routines, prolonged screen 
product use, increased parent–child conflicts, and heightened socio-
emotional and behavioral problems due to school suspension and the 
lack of social activities. However, it is not clear if the risk of short-and 
long-term adjustment problems during the pandemic may be higher 
among those infected with COVID-19. Specifically, children infected 
with COVID-19 may experience reduced outdoor and social activities 
as they undergo quarantine. As a result, limited mobility may lead to 
their lack of interest in other activities, the inability to perform daily 
routines, and increased externalizing and socio-behavioral problems 
more than their uninfected counterparts (17). Second, being confined 
at home due to COVID-19 infection and lacking social support may 
lead to increased parenting responsibilities and higher parental 
distress (18–21). When there is a limited choice of activities at home, 
busy parents may increase their use of mobile phones to calm their 
infected children to tackle their parenting difficulties, whereas parent–
child relationship may also be worsened because of parents’ use of 
ineffective parenting strategies toward their infected children under 
infection-related stress. Finally, children and their parents may 
be concerned about the symptoms of COVID-19 and the long-term 
health consequences (22). Compared to uninfected children, children 
with COVID-19 infection may worry more about their health and 
have a higher level of fear about transmitting the virus to other family 
members, which could increase their internalizing problems and 
harm their psycho-emotional well-being.

To our knowledge, only two studies have compared the 
developmental outcomes of children infected and uninfected with 
COVID-19 and have produced inconsistent results. Specifically, using 
a sample of 129 children from 66 families, Costernaro et al. (23) found 
no differences between infected (n = 92) and uninfected (n = 37) Italian 
children’s resilience and behavioral changes, such as externalizing and 
internalizing problems. It is likely that the nationwide lockdown in 
Italy during the time that the study was conducted unanimously 
influenced the outcomes of infected and uninfected children. On the 

other hand, in their study with 148 Egyptian children, Ahmed et al. 
(24) found that children with COVID-19 infection (n = 36) had a 
higher percentage of clinical rating on psychological problems, 
including internalizing and externalizing behaviors, than the 
uninfected group (n = 112). Because of Egypt’s relatively modest 
lockdown measures (e.g., students were allowed to attend school 2 days 
a week), infected children may experience more direct negative 
impacts from the infection above and beyond those impacted by the 
social restriction measures. Nevertheless, Costernaro et al.’s study was 
limited by its small sample size, whereas Ahmed et al.’s study did not 
examine the statistically significant differences between the two groups. 
As such, a study with a larger sample size with more sophisticated 
statistical analyzes for a better understanding of the significant 
differences between infected and uninfected children on psychological, 
emotional, social, and behavioral outcomes as well as the parent–child 
relationship is needed. Findings from such a study would help identify 
the high-risk population and inform prevention and intervention 
strategies to prevent more severe long-lasting problems in children and 
families during the pandemic. Due to insufficient evidence from the 
literature, no specific hypothesis was formulated concerning the 
outcomes, namely ‘parents’ use of mobile phones to calm children, 
routine, parent–child conflict, parent–child closeness, prosocial 
behavior, externalizing and internalizing problems, gratitude, and 
happiness, between infected and uninfected children.

Method

Participants and procedure

The present study is part of a larger longitudinal study on child 
and family well-being and adjustment during the 5th and last wave of 
the COVID-19 pandemic in Hong Kong (25). Participants were 
recruited through kindergartens and primary schools in Hong Kong 
and via a Facebook page managed by the authors’ institution. The 
findings reported in this paper involved data obtained at the second 
time point of the study conducted between April 2022 and May 2022. 
Completed online surveys were received from 1,187 parents of 
children aged 5 to 12 (Infected = 816; uninfected = 371) via Qualtrics. 
Each respondent was offered HK$50 (~US$6.43) as a token of 
appreciation for their participation. The participants were primarily 
mothers (88.6%) aged between 31 and 40 (62.3%) and had an average 
of 1.46 children aged between 5 and 12 years (Mage = 6.96, SD = 1.95; 
50.6% boys). The current sample is mostly middle-class (26). Most  
of the parents (30.9%) had a monthly household income of 
HK$20,001-HK$40,000 and had obtained bachelor’s degrees (45.3%). 
The ethics committee at the authors’ institute reviewed and approved 
the current study.

Measures

The measures selected for this study were previously validated 
with high reliability.

Routine. Children’s routine was assessed using the daily living 
routine subscale (11 items; e.g., “my child wakes up at about the same 
time on weekdays”) from the Child Routine Inventory (27) on a five-
point Likert scale (“0 = almost never”; “4 = nearly always”).
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Parents’ use of mobile phones to calm children. The use of mobile 
phones by parents to calm children was assessed using six items (e.g., 
“I allow my child to use a mobile phone for peace and quiet in the 
house”) developed by Radesky et al. (28). Parents reported on the 
likelihood of allowing children’s use of phones in various scenarios to 
calm them down, for peace and quiet, while eating, in public, to keep 
them occupied while doing chores, or at bedtime. All items were rated 
on a five-point Likert scale (“1 = strongly disagree”; “5 = strongly agree”).

Parent–child closeness and conflict. Parent–child closeness (7 
items; e.g., “my child openly shares his/her feelings and experiences with 
me.”) and conflicts (8 items; e.g., “my child easily becomes angry at 
me.”) were assessed using the subscales from the Child–Parent 
Relationship Scale (29). All items were rated on a five-point Likert 
scale (“1 = completely inapplicable to me”; “5 = completely applicable 
to me”).

Prosocial, internalizing, and externalizing behaviors. Children’s 
prosocial (5 items; e.g., “kind to younger children”), internalizing (10 
items; e.g., “many worries, often seems worried”), and externalizing (10 
items; e.g., “often lies or cheats”) behaviors were assessed using the 
Strengths and Difficulties Questionnaire (30). All items were rated on 
a three-point Likert scale (“0 = untrue”; “2 = very true”).

Gratitude. Parents’ perception of children’s gratitude was measured 
using the 6-item Gratitude Questionnaire-6 ((31); e.g., “my child has 
so much in life to be  thankful for”) on a seven-point Likert scale 
(“1 = strongly disagree”; “7 = strongly agree”).

Happiness. Parents’ percepetion of children’s happiness was 
assessed using a single item (i.e., “does your child feel happy in 
general?”) from the General Happiness Scale (32) on a seven-point 
Likert scale (“1 = not at all happy”; “7 = extremely happy”).

Results

We conducted two analyzes in SPSS to examine whether 
children not infected with COVID-19 differed in various parent 
reports of outcomes from those infected with COVID-19. First, 
we conducted independent t tests to examine the differences in the 
outcomes between the two groups. Second, we conducted ANCOVAs 
to further examine the differences between the two groups, 
controlling for several demographic variables, including child sex, 
age, report informant, and family socioeconomic status (SES). In 
both tests, we evaluated the significance not only with p values, but 
also with effect sizes. According to Cohen (33, 34), the Cohen’s d 
values of 0.20, 0.50, and 0.80 represent small, medium, and large 
effects, respectively, for independent t tests, while the partial eta 
squared values of.01, 0.06, and.14 represent small, medium, and 
large effects, respectively, for ANCOVA tests. We considered that the 
differences would be substantial only when at least a small effect size 
was achieved.

Descriptive statistics (means and standard deviation), Cronbach’s 
alpha, and the two comparisons are summarized in Table  1. As 
summarized in the table, the overall sample showed relatively high 
levels of parent–child closeness and parent-perceived child happiness, 
medium levels of routine, parent’s perception of child gratitude, and 
prosocial behavior, and relatively low levels of parent–child conflict, 
externalizing and internalizing problems, and parents’ use of mobile 
phones to calm children. The mean levels of these outcomes between 
the uninfected and infected groups showed similar patterns.

The results of the independent t-tests suggested that among the 
nine outcomes, children infected with COVID-19 were reported to 
show less routine behavior than the uninfected group [t (1185) = 2.64, 
p < 0.01, Cohen’s d = 0.17]. Moreover, parents of infected children were 
reported to use mobile phones to calm children more often than those 
not infected [t (1185) = −2.06, p < 0.05, Cohen’s d = 0.13]. Although 
these two outcomes showed significant differences based on p values, 
their effect sizes were lower than the small effect (i.e., 0.20), which 
suggested that these differences, albeit significant, were trivial. In 
addition, the results of ANCOVAs showed that after controlling for 
various demographic covariates, no significant differences in any of 
the examined outcomes were found. This result further suggested that 
the so-called significant differences found from independent t-tests 
were not robust if demographic covariates were accounted for. Taken 
together, these findings indicate that parents of infected and 
uninfected children with COVID-19 do not show substantial 
differences in their reports of psychological, social, emotional, and 
behavioral outcomes in children.

Discussion

Our study was among the first to compare the significant 
differences in psychological, social, emotional, and behavioral 
outcomes and the parent–child relationship between children infected 
with COVID-19 and those who were uninfected using a large-scale 
survey. Consistent with Costernaro (2022), we found no differences 
between the infected and uninfected groups of children in parents’ 
reports of routines, parents’ use of mobile phones to calm children, 
parent–child closeness, parent–child conflict, prosocial behaviors, 
externalizing behaviors, internalizing behaviors, gratitude, and 
happiness. In the following, we  discuss three potential reasons to 
explain the lack of findings in this study. First, because most children 
infected with COVID-19 are reportedly asymptomatic or have milder 
symptoms, the environmental restrictions adopted during the 
pandemic may have a stronger impact on children’s development than 
an infection-related impact. To prevent the transmission of COVID-
19, most countries have implemented strict social distancing 
measures. During the data collection for this study, the Hong Kong 
government imposed school suspension and group gathering limits to 
reduce the spread of the virus during the largest wave of the 
COVID-19 pandemic in the city. The suspension of school, limited 
social life, lack of outdoor activities, and irregular sleeping habits were 
found to disrupt children’s routines and usual lifestyle, which can lead 
to poor social and behavioral development in children (17, 19). As a 
result, the impact of environmental restrictions on children as 
perceived by parents may be universal and irrespective of whether 
they were infected with COVID-19.

Second, the stress experienced by the parents in our sample was 
low, making it less likely for parents to negatively impact the parent–
child relationship and child outcomes. Prior studies showed that 
parents reported positive relationships with family members before, 
during, or after COVID-19 (35). Consistently, our middle-class sample 
showed relatively high levels of parent–child closeness and parent-
perceived child happiness, medium levels of routine, parent’s 
perception of child gratitude, and prosocial behavior, and relatively low 
levels of parent–child conflict, externalizing and internalizing 
problems, and parents’ use of mobile phones to calm children. It is 
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possible that middle-income families may have more economic 
resources and a higher-quality of home environment that would reduce 
the negative infection-related impact on their children’s outcomes. It is 
also possible that families in Hong Kong may have adapted to the 
pandemic after several rounds of school suspension since the pandemic 
outbreak (25). Therefore, being confined at home may not cause 
significantly more stress for infected children and their families that 
would affect their subsequent outcomes. Third, the Omicron variant is 
considered less severe than the previous forms of COVID-19 variants 
(36). In Hong Kong, only 1.3% of confirmed infections in children 
under 12 years of age required hospital admission (2, 3). As the 
symptoms of infected children are mostly mild, children’s worry and 
fear about their health and the infection may be low. As a result, there 
may be no significant differences between the reports of parents of 
infected and uninfected children in internalizing problems and psycho-
emotional outcomes such as gratitude and happiness.

Implications, limitations, and future 
directions

Other than the impact of COVID-19 infection on children’s health, 
parents are generally worried about the negative impact of the 
COVID-19 virus on children’s psychological, emotional, social, and 
behavioral development (37, 38). Based on our findings, we can reduce 
parents’ fear and anxieties associated with the impact of COVID-19 
infection on their children by offering education to inform them of the 
lack of differences between the infected and uninfected children on the 
various outcomes examined. Parents’ reduced concerns and anxieties 
may further reduce the burden of public health services related to the 
impact of COVID-19 infection. For instance, previous research has 
documented the modification in health behavior (e.g., reduction in 
medical visits and a significant decrease in radiological examinations 
resulting in negative findings) observed during the pandemic (39). 
Preventing unnecessary visits to the public health sectors by families 
with infected children would allow practitioners more time to dedicate 
to each patient and contribute to a higher quality of health care 
services. Importantly, our findings also suggested that community 
family service providers should consider the needs of children and 

families, regardless of children’s COVID-19 infection status, when 
developing intervention strategies during the pandemic.

This study has the following limitations to be addressed in future 
studies. First, we only collected data once. While children and their 
families may react to the pandemic differently in each wave, it could 
be helpful if there were longitudinal data to compare the long-term 
differences between the infected and uninfected groups as well as to 
account for their prior development. Second, we did not consider other 
important factors, such as the severity of the symptoms, timing of the 
COVID-19 infection, perception of the pandemic, parents’ 
employment status, and parents’ well-being, that may make some 
infected children more vulnerable to developing more negative 
outcomes. Third, the participating parents were self-selected to 
participate in the survey and were considered a middle-class sample. It 
is possible that the impact of COVID-19 infection may be more severe 
among children from low-income families because they have fewer 
resources to buffer against potential hardships (40, 41). As a result, 
selection bias may have limited the generalizability of our results. 
Finally, the study was limited by the homogenous use of the parent-
report survey and the findings may be biased and only reflect parents’ 
perception of the outcomes. In particular, because schools were closed 
when the data was collected, conducting other forms of assessments 
was not possible. However, parents of infected children may 
underreport children’s psycho-social adjustment difficulties and regard 
the outcomes as unrelated to the viral disease to avoid their children 
being stigmatized for their COVID-19 infection. Future studies should 
collect information regarding risk factors across multiple time points 
for a more rigorous comparison of the outcomes between infected and 
uninfected children over time. Future studies should also achieve a 
more representative sample and increase the reliability of the data 
collected by utilizing more diverse recruitment methods (e.g., 
observation and child tests) and collecting data from multiple 
informants (e.g., child and teacher reports).

Data availability statement

The raw data supporting the conclusions of this article will 
be made available by the authors, without undue reservation.

TABLE 1 Descriptive statistics and comparison of main variables between uninfected and infected children.

Outcomes Total (N = 1,187) Non-Infected 
(N = 816)

Infected 
(N = 371)

Comparison tests

Range M (SD) α M (SD) α M (SD) t(1185) b Cohen’s d F(1, 1,181) c η2
p

Routine 1–5 3.76 (0.72) 0.87 3.80 (0.71) 0.88 3.68 (0.73) 2.64** 0.17 2.86 0.002

Phone use 1–5 1.99 (0.81) 0.86 1.96 (0.82) 0.84 2.06 (0.80) −2.06* 0.13 2.20 0.002

Parent–child closeness 1–5 4.32 (0.58) 0.87 4.33 (0.58) 0.84 4.29 (0.58) 1.22 0.08 0.41 0.000

Parent–child conflict 1–5 2.70 (0.79) 0.85 2.69 (0.80) 0.83 2.71 (0.76) −0.34 0.02 0.02 0.000

Prosocial behavior 1–3 2.33 (0.41) 0.75 2.34 (0.41) 0.74 2.33 (0.41) 0.37 0.02 0.01 0.000

Externalizing problems 1–3 1.77 (0.37) 0.81 1.76 (0.37) 0.80 1.80 (0.37) −1.68 0.11 0.94 0.001

Internalizing problems 1–3 1.53 (0.31) 0.68 1.53 (0.31) 0.70 1.52 (0.32) 0.28 0.02 0.60 0.001

Gratitude 1–7 4.66 (0.91) 0.77 4.67 (0.90) 0.80 4.65 (0.97) 0.40 0.03 0.25 0.000

Happinessa 1–10 7.97 (1.45) - 7.98 (1.43) - 7.96 (1.52) 0.16 0.01 0.29 0.000

aThe General Happiness Scale contains only one item, and thus Cronbach’s α was not calculated.
bT refers to independent t-tests.
cF refers to ANCOVA analysis, controlling for child sex, age, parental informant, and family SES. 
* p < 0.05; ** p < 0.01.
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