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Abstract

Background During the SARS-CoV-2 global pandemic, one of the longest lockdowns worldwide occurred in Ontario,
Canada, during the first wave. For parents and children managing care at home and at risk for COVID-19, the impact on
their psychosocial functioning is unknown.

Methods A total of 122 families of children aged 2—18 years were enrolled as part of the prospective cohort of childhood
nephrotic syndrome and completed a survey during the first wave of the pandemic (August 21-December 10), 2020. In a
subset, 107 families had data available pre-pandemic to assess change. Validated measures included the McMaster Family
Assessment Device (FAD) for parents and children > 12 years for family functioning, the Patient Health Questionnaire for
Depression and Anxiety (PHQ-4) for both parent and child, and Pediatric Quality of Life Inventory (PEDSQL™-V4) for
children only. Scores were compared using Student’s #-test or the Mann—Whitney U test, as appropriate.

Results Among the 107 children, 71% were male with a mean age of 9 years old at the time of questionnaire completion, and
the mean age of parents was 41 years old. Parents and children reported that family functioning improved during COVID
(parent: p <0.01; child: p=0.05). Children’s overall HRQOL declined (p =0.04), specifically increased sleep disruption
(»p=0.01). Increasing child age was associated with a greater sleep disruption (f= — 1.6 [IQR: —2.6,—0.67]) and a related
decrease in QOL (f= — 1.0 [IQR: —1.7,—0.2]), adjusted for sex.

Conclusions Despite the positive effects of family dynamics during the first wave, there were negative effects of sleep dis-
ruptions and reduced quality of life in children, especially among older children.
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Abbreviations Introduction

FAD McMaster Family Assessment Device

PHQ-4 Patient Health Questionnaire for Depres-  In March 2020, the World Health Organization declared a
sion and Anxiety global pandemic of the novel virus, severe acute respiratory

PEDSQL™-V4  Pediatric Quality of Life Inventory syndrome coronavirus (SARS-CoV-2) [1]. During the first

HRQOL Health-related quality of life wave of the global pandemic, the province of Ontario, Canada,
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was under 5 months of lockdown with a slow opening through
the recovery phase. This time of crisis led to significant stress
for people with months of lockdown, isolation, school closures,
and strict social distancing measures in place [2—4].

Children with nephrotic syndrome are more susceptible to
infections due to the underlying condition as well as the use of
immunosuppressives and are more likely to experience relapse
episodes during infection [5]. The susceptibility to infection
and relapses increased the fears and uncertainty if exposed to
COVID-19 infection. Empirical clinical guidelines and recom-
mendations were available for the pandemic care of children
with glomerular diseases [5]. Therefore, we aimed to explore the
impact of COVID-19 on parental stress and family functioning
in children with nephrotic syndrome [6, 7].

Although several studies have assessed the well-being of
children and their caregivers during the pandemic, there are
limited data on the mental, physical, and family well-being
of both parents and children with a chronic disease, such as
nephrotic syndrome, potentially at risk for COVID-19 [3, 6,
7]. Among children with nephrotic syndrome, health-related
quality of life (HRQOL) is consistently decreased compared
to healthy children or for those on steroids or steroid-sparing
agents [8]. Thus, we wanted to assess if children’s mental
health status, fatigue, and parental well-being worsened dur-
ing the pandemic [8]. This study is designed to understand
the family functioning and parental and child quality of life
during the pandemic compared to pre-pandemic assessment.

Methods
Study design and population

Insight into Nephrotic Syndrome: Investigating Genes, Health,
and Therapeutics (INSIGHT) is a prospective cohort study of
children with nephrotic syndrome, ages 6 months—18 years, con-
ducted at the Hospital for Sick Children in Toronto, Ontario,
approved by the Research Ethics Board (ClinicalTrials.gov
Identifier: NCT01605266)[9]. Per protocol, families complete
questionnaires at baseline and annual follow-ups using the
same validated measures of well-being as used in this study [9].
Among the recruited children in INSIGHT, 122 families com-
pleted a survey to assess parental and child well-being during
the first wave of the COVID-19 pandemic from August 21 to
December 10, 2020. In a subset (n=107 families), we compared
the available pre-pandemic data prior to February 29, 2020, and
assessed the changes during the pandemic. Questionnaires were
completed by emails, phone calls, or during clinic visits.
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Outcomes

Validated measures of well-being for parents included
the General Functioning Scale of the FAD and PHQ-4
[10, 11]. A validated measure of well-being in children
included the age-specific PEDSQL™-V4 [12].

Family functioning

The general functioning subscale of family assessment is
a 12-item parent-report scale that measures family func-
tioning. The scale is composed of six positive items that
assess healthy family functioning and six items that assess
unhealthy functioning [10]. Scoring for each of the items is
on a 4-point Likert scale ranging from 1 =strongly agree to
4 =strongly disagree, with the scale for negatively worded
items reversed, and the total score is divided by the number
of items to provide a score ranging from 1.00 to 4.00, with a
cut-off score of <2.00 indicating better family functioning.
Children > 12 years also completed the McMaster Family
Assessment Device [10].

Parental anxiety and depression

The PHQ-4 is a 4-item composite screening tool for assess-
ing anxiety and depression in parents [11]. Parents were
asked to rate their frequency of 2-item anxiety and 2-item
depressive symptoms over the past 2 weeks on a 4-point
Likert scale (0-3; O=not at all, 1 =several days, 2=more
than half the days, and 3 =nearly every day). A cut-off score
of >3 in each anxiety or depression category was used for
an indication of mental health conditions [11].

Health-related quality of life in children

The PEDSQL™-V4 is a 41-item parent report or self-report
measure that assesses children’s HRQOL and fatigue for
the past 1 month [12]. It is composed of a 23-item generic
core scale comprising physical functioning (8 items), emo-
tional functioning (5 items), social functioning (5 items),
and school functioning (5 items), and an 18-item multidi-
mensional fatigue scale comprising three 6-item domains
of general fatigue, sleep/rest fatigue, and cognitive fatigue
[12]. Responses were recorded on a 5-point Likert scale
(0—4; O=not at all a problem; 4 =almost always a prob-
lem), and items on each domain are reverse scored and
transformed to a scale of 0-100 (0=100, 1 =75, 2=50,
3=25, and 4=0), with higher scores indicating better
HRQOL and lower fatigue symptoms [12]. For reference,
healthy children have a mean score of 83 +15.40 [13]. The
school functioning domain is not administered during the
summer months as per standard protocol.
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Data analyses

Parent and child characteristics were summarized using
descriptive statistics, and well-being scores were com-
pared pre- and post-COVID-19 outbreak using the Stu-
dent’s t-test or the Mann—Whitney U test, as appropriate.
We examined the association of demographic character-
istics with PEDSQL scores that were found to be statisti-
cally different by 7-test or Mann—Whitney U test using
linear regression.

Results

Among the 107 children, 71% were male; the median age at
diagnosis was 3.4 years old, and the mean age at survey com-
pletion was 9 years old (Supplementary Table S1). Among the
parents (n=107), 77% were employed, and the mean parental
age was 41 years old. The median time between the annual ques-
tionnaire completed before the pandemic and the COVID-19
survey during the pandemic was 16.9 months. Parents and chil-
dren reported that family functioning during COVID improved
(Fig. 1A and B) compared with pre-COVID (parent 2.03+0.19
vs. 1.65+0.45; p<0.01; child 2.10+0.21 vs. 1.80+045;
p=0.05). There was no difference in family functioning by age
or sex of children. The parent’s depression and anxiety level
were affected during COVID but did not show any significant
difference.

Children’s overall HRQOL declined (p=0.04), specifically
increased sleep disruption and decreased energy (p=0.01) dur-
ing the pandemic. All other domains were stable across study
time points. The total fatigue score (p=0.09) and psychosocial
summary score (p=0.70) did not show any significant difference
(Fig. 1, panels C and D), regardless of medication status (Sup-
plementary Table S2). Further analysis showed that increasing
child age was associated with greater sleep disruption (f=—1.6
[IQR:—2.6,—0.67]) and a decrease in overall QOL (f=—1.0
[IQR: —1.7,—0.2]), adjusted for sex.

Discussion

Our results highlight that family functioning improved in
families with childhood nephrotic syndrome during the first
wave in Ontario, in contrast to pre-pandemic assessment,
with no significant change in parental anxiety and depres-
sion level. The pandemic, however, did impact the overall
quality of life in children, with significant sleep disruption,
especially among older children.

Improved family dynamics and cohesion, as reported by
families and older children, could perhaps be attributed to
families spending more time at home together, engaging
in family activities, and better communication [14]. These

results presented are supported by comments made in the
survey by participating families, such as “It is been summer
holidays for us, so our family has had a very positive time this
last 2 months.” Although parental mental health status has
been negatively impacted during the pandemic, as reported in
several studies, our study does not show any significant levels
of parental stress and anxiety [6].

Overall HRQOL had significantly declined in children,
although no physical or psychosocial domains other than
sleep fatigue were significantly impacted over the pan-
demic with lockdown measures in place. This adds to the
existing evidence of already reduced scores in HRQOL
in children with nephrotic syndrome receiving steroid and
steroid-sparing treatments [8]. We demonstrated that chil-
dren experience greater sleep disruption, related to diffi-
culty maintaining sleep, daytime tiredness, spending more
time in bed, and decreased energy, possibly in the con-
text of loss of routines, reduced outdoor activities, virtual
schooling, more screen time, and fear of COVID-19 infec-
tion [15]. We specifically found that decreased HRQOL
and sleep disruption are seen more among older children,
which could be related to stress, change in routine, and
increased screen time [15].

Single parent-reported responses, a small sample size of
a selected group of participants, limited online survey com-
pletion, and reporting bias are some limitations of this study.
Nonetheless, the study results give a unique opportunity to
highlight the importance of studying both the potential posi-
tive impact on family functioning as well as negative impacts
on the overall quality of life and sleep disruption during the
pandemic.

Our results highlight the need to develop effective strate-
gies to improve the overall mental health and well-being of
both children with nephrotic syndrome and their parents.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00467-022-05809-6.
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«Fig. 1 Assessment of family functioning and quality of life before
and during wave 1 of the pandemic. Family functioning was assessed
by the General Functioning Scale of McMaster Family Assessment
Device by parents (A) and children>12 years (B), with a cut-off
score of <2.00 indicating better family functioning. Quality of life
was assessed in children by total PEDSQL fatigue score (C) and
PEDSQL psychosocial summary score (D). The total fatigue score
is calculated as the mean of all the domains in the multidimensional
fatigue scale, and the PEDSQL psychosocial summary is the mean
of emotional, social, and school functioning domains. Quality of life
assessed in children by total PEDSQL scores by age (E) and by sex
(F) of children
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