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Abstract
Purpose: Billions of children worldwide were sent under lockdown due to the coronavirus disease. This study aimed to investigate
child-reported and parent-rated health-related quality of life among 8- to 18-year-olds and the agreement between the children’s
assessments and those of their parents during lockdown.

Methods: A cross-sectional study was conducted among French children living in the Grand Est area. An online survey was used
to collect data on the children’s sociodemographics, living environments, education and HRQoL. The latter was assessed with
KIDSCREEN-27, which consists of �ve domains. Sex and age differences in parent ratings and child-reported data were analyzed
using Kruskal-Wallis tests. Child-parent agreement was analyzed using the intraclass correlation coe�cient (ICC).

Results: In total, 471 child-parent pairs from 341 households were included. Compared to European norms, children scored lower
on all dimensions during the �rst lockdown: physical well-being (45.9/49.94 EU), psychological well-being (48.8/49.77 EU), parent
relations and autonomy (47.7/49.99 EU), social support and peers (36.4/49.94) and school (48.2/50). Signi�cant child-reported
sex and age differences were identi�ed for both psychological and physical well-being dimensions. Moderate to good agreement
existed between children’s and parents’ ratings on all KIDSCREEN dimensions (ICC ranged from 0.60 to 0.76).

Conclusion: The study suggests the need to focus on children’s social support and peers during epidemics and to consider the
children’s self-reported HRQoL. Additional research should be conducted to identify ways of minimizing the gap between mental
health needs and the services available and to help more children maintain their physical and mental health during the current
crisis.

Introduction
Coronavirus disease 2019 (COVID-19), which is caused by infection with severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), emerged in Wuhan, China [1, 2] and has rapidly spread worldwide, becoming a pandemic that is affecting every continent
[3]. The increasing number of con�rmed cases and deaths has led to panic and stress in the general public [4]. To contain the
spread of COVID-19, the French government decided to implement stringent containment measures nationwide on March 16,
2020. The pandemic has had a tremendous impact on human health and has necessitated lifestyle changes to enforce social
distancing and isolation at home; these changes have had social and economic consequences [5]. Although the incidence of
COVID-19 among young children and adolescents is low, the stress and emotional disturbances caused by the pandemic and the
necessary containment measures mean that they are highly vulnerable to adverse mental health effects [6]. Child and adolescent
populations are indeed particularly vulnerable during a pandemic, as they are suddenly faced with societal and economic
changes that are necessary to control the disease and protect the population [7]. Social support and peer interactions are
essential for the normal psychological development and wellbeing of children and adolescents. School closures during the
lockdown led to reductions in adolescents’ and children’s activities and peer contacts, decreased physical activity, increased
screen time, irregular sleep patterns, and a less appropriate diet [8–9]. In addition, children and adolescents who do not attend
school lack the usual monitoring by education professionals or other adults who, under normal conditions, would have noticed
their distress. In addition, under conditions of home con�nement, parents may be less available to their children and have a more
punitive attitude towards them [7]. Some children have parents who are involved in working to combat COVID-19, while others
have parents who now work from home or have recently lost their �nancial independence due to the loss of the job [10].
Furthermore, children and adolescents are exposed to a continuous �ow of information that can lead to a lack of comprehension
and psychological insecurity, compounded by the stress and anxiety the children can sense in the adults around them [11].

Health-related quality of life (HRQoL) is a patient’s subjective perception of his/her satisfaction with his/her own health, and
subjective perceptions are directly related to the psychological state of the individual [12]. Previous research among 8079 Chinese
adolescents aged 12–18 reported high prevalences of depression symptoms (43.7%), anxiety symptoms (37.4%) and both
(31.3%) during the COVID-19 epidemic [13]. Among 2330 Chinese students in grades 2 through 6, 22.6% and 18.9% reported
depression and anxiety symptoms, respectively [14]. A recent study also highlighted that high school students had higher
prevalences of anxiety and stress than junior high school students [15]. Moreover, it has been previously found that compared to
adults, children and adolescents may experience more severe long-term adverse consequences of this pandemic [16]. Therefore, it
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is believed that the COVID-19 pandemic is affecting the HRQoL of children and adolescents [17], and it is well known that mental
health is an essential factor in quality of life [13]. Although the data available on the psychological effects of the pandemic in
youth have accumulated during the pandemic [13–14, 18], information about the immediate consequences of the COVID-19
pandemic and lockdown on quality of life in children and adolescents remains scarce. The use of HRQoL questionnaires
completed by children has increased, as the information provided about emotional or clinical problems by the children themselves
is preferable, given the possibility of parent-child discrepancies in reporting [19]. Thus, this study aimed to a) investigate the
HRQoL in children and adolescents from the Grand Est region, which is the French region that was the third most severely
affected by the disease during the �rst wave, and b) analyze child-parent agreement during the pandemic and the �rst lockdown.

Methods
Design and participants

This study was a cross-sectional analysis of data from the observational Feelings and Psychological Impact of the COVID-19
Epidemic Among Children, Adolescents and their Parents in the Grand Est Area (PIMS2-CoV19) study. An online survey was
conducted from May 26th to July 6th, 2020, on a platform that was accessible with an internet connection. From a complete list
of middle and high schools in the Grand Est area, schools were randomly selected using proportionate strati�cation for the
baseline ascertainment and recruitment. In each selected school, the survey was disseminated through school institutional
mailing lists. Children and parents were instructed to access a link containing instructions and information about the study. The
survey included an informed consent form; questions about demographics and living conditions during the lockdown; the
Generalized Anxiety Disorder-7 (GAD-7), which was to be completed by the parents; and both generic versions of the KIDSCREEN-
27 questionnaire, with a version to be completed by the children/adolescents and another version to be independently completed
by the parents  [20]. All data were obtained at the time of the online survey. The study was conducted in full compliance with the
national regulations and the principles of the Declaration of Helsinki. The anonymous nature of the web survey did not allow us
to trace personal data in any way. The study protocol was approved by the Institutional Review Board (Comité National
Informatique et Liberté-registration 2220408)

Measures

Health-Related Quality of Life

The KIDSCREEN-27 is the mid-length option among the KIDSCREEN instruments. It was derived using psychometric methods
from the KIDSCREEN-52 to provide an instrument that might be useful in epidemiological and clinical studies [21-22]. The French
version of the questionnaire has been con�rmed to have good internal consistency, with Cronbach's alpha coe�cients ranging
from 0.8 to 0.84, and good reliability, with values ranging from 0.61 to 0.74 [20]. It measures �ve dimensions: physical well-being
(5 items), which explores the child’s levels of physical activity, energy, and �tness, as well as the extent to which a child feels
unwell and complains of poor health; psychological well-being (7 items), which examines the psychological well-being of the
child, including their positive emotions and satisfaction with life as well as the absence of feelings such as loneliness and
sadness; parent relations and autonomy (7 items), which explores their relationships with their parents, the atmosphere at home,
and feelings of having enough age-appropriate freedom of choice as well as feeling satis�ed with their own �nancial resources;
social support and peers (4 items), which examines the quality of the interactions between the child and his/her peers as well as
their perceived support; and the school environment (4 items), which explores the child’s perceptions of his/her cognitive capacity,
learning and concentration, and feelings about school. The items in both the parent and child/adolescent versions are answered
on a �ve-point Likert-type scale assessing the frequency with which the child experiences the given feeling as never (1), seldom
(2), sometimes (3), often (4), and always (5) or the intensity as not at all (1), slightly (2), moderately (3), very (4), and extremely
(5), with a 1-week recall period. Scores are coded from 1 to 5. Negatively formulated items are recoded, and higher summed
scores indicate better HRQoL. Rasch scores are computed for each dimension and transformed into values with a mean of 50
and standard deviation of 10. Normative reference values are available for 11 European countries [23]. KIDSCREEN-27 takes
approximately 10 minutes to complete.

Sociodemographic data and other characteristics
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The collected demographic data were the children’s/adolescents’ age, sex, education level and learning conditions. Participants
were strati�ed by age upon questionnaire completion as children (8-11 years old) or adolescents (12-18 years old) and by sex.

Statistical analyses

Data are represented as numbers and percentages for categorical variables and as the means ± standard deviations (SDs) for
continuous variables. Kruskal-Wallis tests were used to compare variables between groups. The results were signi�cant when the
p value was <0.05. Agreement between child and parent HRQoL ratings was assessed using ICCs. ICC values <0.4 were
considered poor to fair, those between 0.41 and 0.6 were moderate, and those > 0.6 were substantial to nearly perfect [24]. To
complete the analysis, the Bland and Altman approach was used as a complementary method to visually represent the agreement
between raters. The resulting graph is a scatter plot, in which the Y axis shows the difference between the two paired
measurements (e.g., parent ratings-child ratings) and the X axis represents the average of those ratings. The statistical limits of
agreement between KIDSCREEN raters were estimated by calculating the mean difference and the standard deviation of the
difference. More speci�cally, 95% of differences will lie between the mean-1.96 SD and the mean+1.96 DS if the differences are
normally distributed. This approach allowed us to visually examine the extent of the disagreement. Formal agreement was only
possible when the two scores (parent ratings-child ratings) were perfectly correlated (scatter is zero) and the bias (elevation and
spread) between them was zero [25]. Statistical analysis was performed using SAS 9.4 (SAS Inst., Cary, NC, USA).

Results

Sociodemographic, learning and living characteristics
The analysis included 471 child-parent pairs from 341 distinct households. As shown in Table 1, more than half of the children
were female (53.5%). The average age was 12.9 years (SD = 3.0), 40% of the children were younger than 12 years, and 39.7% were
identi�ed as primary school graduates. One-quarter of the sample (25.7%) reported spending less than 2 hours/day on homework
during the lockdown. Of the 471 participants, 29.1% reported con�icts with family members in their house, and 13.2% found it
di�cult to isolate themselves in the dwelling.
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Table 1
Sociodemographic, living environment and education characteristics of the study

sample during the lockdown (N = 471)

  Full sample

  N %/Mean (SD)

Sociodemographic and education characteristics

(N = 471 children)

   

Age 471 12.9 (3.0)

Sex    

Male 219 46.5

Female 252 53.5

Education level    

Primary school 187 39.7

Middle school 171 36.3

High school 113 24.0

Time spent on schoolwork at home (missing = 4)    

≥4 hours a day 137 29.4

2–4 hours a day 209 44.8

1–2 hours a day 97 20.8

< 1 hour a day 23 4.9

Di�culty isolating at home    

Yes 62 13.2

No 409 86.8

Tensions and con�icts at home    

Yes 137 29.1

No 334 70.9

Living environment characteristics (N = 341 households)    

Living arrangements (missing = 2)    

Both parents 230 67.8

Single parent 19 5.6

Separated parents 90 26.6

Home location (missing = 2)    

Urban area 131 38.6

Rural area 208 61.4

Access to a private outside space    

No access 22 6.5

Abbreviation: SD, standard deviation
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  Full sample

Private balcony, courtyard or terrace 38 11.1

Private domestic garden 270 79.2

Courtyard or garden for collective use 11 3.2

Someone in the household infected with COVID-19    

No 299 87.7

Con�rmed and hospitalized cases 3 0.9

Con�rmed but nonhospitalized cases 7 2.1

Suspected cases 32 9.4

Relative or acquaintance infected with COVID-19    

No 211 61.9

Con�rmed and hospitalized cases 28 8.2

Con�rmed but nonhospitalized cases 70 20.5

Suspected cases 32 9.4

Abbreviation: SD, standard deviation

In the 341 households, 85% of the respondents were mothers, more than one-third lived (38.6%) in urban areas, and 6.5% reported
having no access to outdoor areas. Both parents were living in the same home in two-thirds (67.8%) of the households. More than
one-third of the households (38.1%) had a relative or acquaintance who had COVID-19, and 12.3% had someone in their house
who had COVID-19.

Kids’ HRQoL scores and parents’ ratings during the pandemic and the
lockdown
The mean HRQoL scores of the children and the parents’ ratings are shown in Table 2. With regard to the KIDSCREEN-27
dimensions, the children’s highest average scores were 48.8 ± 10 for “psychological well-being” and 48.2 ± 10.2 for “school
environment”, while their lowest average scores were 36.4 ± 14.7 for “social support and peers” and 45.9 ± 10.3 for “physical well-
being”. Signi�cant differences were found between age groups for all dimensions. The younger group (8–11 years) scored lower
on the social support & peers (p < 0.0001) and parent relations and autonomy (p = 0.04) dimensions than the older group (12–18
years). Regarding psychological well-being, adolescents scored lower than children in the 8–11 year group (p < 0.0001).
Regarding their physical and psychological well-being, girls scored lower than boys (p = 0.005 and p = 0.0008, respectively). No
signi�cant sex differences were found in the dimensions parent relations and autonomy (p = 0.62), social support and peers (p = 
0.07) and school environment (p = 0.37). All scores provided by the parents were lower than those provided by the children.
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Table 2
Children’s scores and parents’ ratings on KIDSCREEN-27 by the children’s age and sex group

  Age   Sex  

  Total
Sample

8–11 Years   12–18 Years   Boys   Girls  

  N Mean
(SD)

N Mean
(SD)

  N Mean
(SD)

p* N Mean
(SD)

  N Mean
(SD)

p*

Physical Well-
Being

                           

Child 471 45.9
(10.3)

188 49.5
(9.7)

  283 43.6
(10.1)

< 
0.0001

219 47.4
(10.2)

  252 44.7
(10.3)

0.0049

Parent 471 42.8
(9.4)

188 45.4
(8.8)

  283 41.1
(9.3)

< 
0.0001

219 43.4
(9.0)

  252 42.3
(9.7)

0.22

Psychological
Well-Being-

                           

Child 471 48.8
(10.0)

188 51.2
(9.2)

  283 47.2
(10.2)

< 
0.0001

219 50.6
(9.4)

  252 47.2
(10.2)

0.0008

Parent 471 46.9
(11.3)

188 49.0
(10.1)

  283 45.5
(11.8)

0.0020 219 48.0
(11.3)

  252 45.8
(11.2)

0.12

Parent
Relations &
Autonomy

                           

Child 471 47.7
(11.3)

188 46.3
(9.6)

  283 48.6
(12.2)

0.0404 219 47.8
(10.6)

  252 47.6
(11.9)

0.62

Parent 471 46.3
(12.2)

188 44.8
(10.2)

  283 47.2
(13.3)

0.0336 219 46.0
(12.2)

  252 46.5
(12.2)

0.39

Social
Support &
Peers

                           

Child 471 36.4
(14.7)

188 31.4
(15.7)

  283 39.7
(13.1)

< 
0.0001

219 35.0
(14.8)

  252 37.6
(14.6)

0.07

Parent 471 32.9
(14.9)

188 27.6
(15.0)

  283 36.5
(13.8)

< 
0.0001

219 31.4
(14.9)

  252 34.3
(14.8)

0.04

School                            

Child 471 48.2
(10.2)

188 50.0
(9.8)

  283 47.0
(10.2)

0.0025 219 47.7
(10.0)

  252 48.6
(10.3)

0.37

Parent 471 47.2
(10.5)

188 48.9
(10.2)

  283 46.0
(10.6)

0.0043 219 46.0
(10.4)

  252 48.2
(10.6)

0.0091

Abbreviation: SD, standard deviation

*. Kruskal-Wallis test

Child-parent agreement on the KIDSCREEN-27
Table 3 shows the ICCs between the child and parent scores on the KIDSCREEN-27. The ICCs between child and parent scores
ranged from moderate (0.60 for psychological well-being) to good (0.76 for social support and peers). The Bland and Altman
plots (Fig. 1) showed that the mean differences in pairwise agreement on items in the 5 dimensions of the KIDSCREEN-27 scores
differed from zero. The 95% limits of agreement between parents and children were: -3.09 for physical well-being (95%
CI=-3.76;-2.41, Fig. 1A1); -1.93 for psychological well-being (95% CI=-2.79;-1.08, Fig. 1A2); -1.44 for parent relations and autonomy
(95% CI=-2.33;-0.54, Fig. 1A3); -3.49 for social support and peers (95% CI=-4.36;-2.62, Fig. 1A4); and − 1.02 for school environment
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(95% CI=-1.79;-0.27, Fig. 1A5). Visual inspection of the Bland-Altman plot for the psychological dimension showed that when the
average well-being score reported by the children was lower (x-axis), the parents’ assessment was fairly accurate, as shown by the
relatively substantial proportion of cases along the zero-bias line. However, as the mean well-being score reported by the children
increased, the parents' scores increasingly differed, as indicated by the higher proportion of cases above and below the zero-bias
line (Fig. 1).

Table 3
Child-parent agreement on the KIDSCREEN-27 questionnaire by sex and age group

  Total Sample Age   Sex

  N = 471 8–11 Years

(N = 188)

  12–18 Years

(N = 283)

  Boys

(N = 219)

  Girls

(N = 252)

  ICC 95% CI ICC 95% CI   ICC 95% CI   ICC 95% CI   ICC 95%
CI

Physical Well-
Being

0.68 0.62–
0.72

0.59 0.49–
0.67

  0.69 0.63–
0.75

  0.61 0.52–
0.69

  0.72 0.66–
0.77

Psychological
Well-Being

0.60 0.54–
0.65

0.60 0.50–
0.69

  0.58 0.49–
0.65

  0.51 0.41–
0.60

  0.66 0.58–
0.72

Parent Relations &
Autonomy

0.64 0.58–
0.69

0.62 0.52–
0.70

  0.64 0.57–
0.71

  0.64 0.55–
0.71

  0.64 0.56–
0.71

Social Support &
Peers

0.76 0.72–
0.80

0.81 0.76–
0.86

  0.68 0.62–
0.74

  0.75 0.69–
0.81

  0.77 0.71–
0.82

School 0.67 0.62–
0.72

0.61 0.51–
0.69

  0.70 0.63–
0.75

  0.65 0.56–
0.72

  0.69 0.62–
0.75

Abbreviation: ICC, intraclass correlation coe�cient; CI, con�dence interval

 

Discussion
The children and adolescents in the present study had lower HRQoL scores than the European sample in a previous reference
study [21]. The difference can be interpreted as being clinically important [26]. These �ndings are in line with previous studies that
showed that psychological distress increased in younger children after the school lockdown [27]. Children have had relatively
sedentary lifestyles while con�ned to their homes after the closure of schools due to the need to enforce social isolation.
Therefore, it is unsurprising that the children had markedly lower scores on the dimensions addressing social support through
peer interactions and physical well-being. In agreement with a previous study, differences were identi�ed in HRQoL based on sex
and age. In line with the normative European data for children and adolescents, children aged 8–11 years scored higher than
adolescents aged 12–18 years on nearly all KIDSCREEN-27 dimensions, especially physical well-being and psychological well-
being. In contrast, children had lower scores than adolescents for the dimension of social support and peer interactions,
indicating that the negative effects on this dimension particularly affected children. These results might be explained in several
ways. Spending time with friends has been found to be essential for adolescents’ quality of life, and adolescents may have kept
in touch with a few important friends during the lockdown using the phone and social networks, while young children may have
been more lonely during their free time, spending more time with their families or engaged in activities involving electronic
devices. Consistent with previous research [28], boys had higher scores than girls on all dimensions except for social support and
peer interactions. Moreover, in line with previous �ndings [21, 29], the effects of age on gender differences in HRQoL were
especially pronounced in this study. Our results with regard to the psychological dimension con�rm previous �ndings that showed
that girls have a relatively higher risk of self-perceived poor health in adolescence [21, 30–31].

In addition, moderate to good levels of agreement between the children’s and parents’ responses were found for all KIDSCREEN-27
dimensions. Levels of agreement or discrepancies between the parent and child perspectives with regard to HRQoL serve as
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additional information regarding the effects of the COVID-19 pandemic on the lives of children and their families. Our �ndings
generally con�rm the patterns of agreement observed in other European countries using KIDSCREEN-27 [28, 32]. They showed
stronger agreement on domains that measure more observable aspects (e.g., physical well-being) and worse agreement on
domains that measure less observable aspects, such as psychological well-being. These �ndings lend further support to results
from the literature on HRQoL that have demonstrated that the agreement between child and parent ratings is stronger for physical
health than for psychosocial health [33]. The HRQoL questionnaires were completed at home, so it is possible that parents
sometimes helped their children answer the questions, which would increase the level of agreement [34]. The scores for all
dimensions were underestimated by the parents. Lower parents’ ratings could be in�uenced by their own concerns and worries
regarding the lockdown and the pandemic or by their own health conditions. Visual inspection of the Bland-Altman plot also
revealed that the agreement between child-parent dyads was stronger when the children had lower HRQoL scores, highlighting
that parents have a good perception of children’s well-being when it is impaired. In contrast with a previous study [35], our �ndings
suggest that the sex of the child may affect the degree of agreement between child and parent ratings. The differences between
child and parent ratings indicate that it would be valuable to consider both parent and child ratings. Further research is needed to
determine which characteristics of the children and parents affect the level of agreement in their ratings with regard to HRQoL.

The study has some limitations and strengths. Among the strengths, this study is the �rst study to evaluate HRQoL in children
and adolescents during the COVID-19 pandemic and the agreement between child and parent ratings. Research on HRQoL in
children and adolescents is lacking in comparison to HRQoL research conducted in the adult population. Thus, given the timing of
the collection of data, this study provides valuable information that will be useful for gaining insight into children’s feelings during
the �rst lockdown due to the COVID-19 pandemic; such information could be valuable during future lockdowns. As a limitation,
the sample was composed of children recruited through an online survey. For this reason, it is di�cult to generalize our results to
either the entire French population of children and adolescents or to populations of children and adolescents in other countries.
Children, adolescents and their parents in other countries might respond differently to being in lockdown and the need for social
distancing. Larger surveys that involving collaborations among researchers from different countries should be conducted to
increase the generalizability of the �ndings.

The self-reported scores on all domains of quality of life were lower among children and adolescents who experienced the �rst
lockdown during the COVID-19 pandemic than among a large, representative, normative European sample. From the �ndings of
this study, several key messages can be drawn. First, these �ndings highlight the need to develop programs to promote social
communication among children, as very low levels of social support and peer interactions were reported by children and
adolescents in a French area that has been particularly affected by COVID-19. Second, precautionary measures must be initiated
among vulnerable groups, such as adolescents with mental health problems or chronic diseases, whose HRQoL is already poor.
Future studies should also identify the factors that in�uence children’s HRQoL to facilitate the development of effective
interventions to support healthy development during the current crisis.
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Figure 1

Scatter plots of pairwise agreements between parent and child scores on KIDSCREEN-27 (N=471) Score 1 = KIDSCREEN-27 child,
Score 2 =KIDSCREEN-27 parent


