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Abstract: Limitations in the use of public spaces have impacted the frequency and duration of
movement behaviours (physical activity, sedentary behaviour, sleep) and outdoor activities of children
and adolescents. Whether pandemic-induced changes in movement behaviours are related to the
health-related quality of life (HRQoL) of children and adolescents is unknown. The aim of the current
study was to examine the association between meeting 24 h movement guidelines and HRQoL during
the COVID-19 lockdown among children and adolescents. Data from 1099 3–17-year-old children
and adolescents from Spain and Brazil were analysed. An online questionnaire was used to collect
parent-reported information concerning physical activity, screen time, and sleep duration. For the
assessment of HRQoL, the EQ-5D-Y proxy version was used. The highest prevalence of reported
problems was related to the ‘worries/sadness/unhappiness’ factor, where 36.3% of participants
declared to have at least ‘some problems’. Participants meeting the 24 h guidelines had a higher
HRQoL score compared with those who did not (91.9 ± 2.5 vs. 84.3 ± 0.5, respectively; p < 0.05). The
current study shows that children and adolescents that met 24 h movement guidelines presented
a higher HRQoL during the COVID-19 lockdown, providing support for the promotion of healthy
movement behaviours—especially during a pandemic.

Keywords: physical activity; sedentary behaviour; screen time; sleep; youths

1. Introduction

In March 2020, the World Health Organization (WHO) declared the outbreak of
Coronavirus Disease (COVID-19) a global pandemic affecting more than 130 countries [1].
To slow the spread and reduce transmission rates, governments around the world imposed
various measures—requiring the closure of many institutions, programmes, facilities, and
other community spaces—and imposed limitations on the public use of outdoor community
spaces. These restrictions caused a decrease in the frequency and duration of physical
activity and outdoor activity, while recreational screen use increased significantly [2].
Additionally, habits related to sleep were affected, with changes in the duration, timing,
and quality of sleep [2]. The widespread impact on health-related behaviours has caused a
decline in adherence to the 24 h movement guidelines [2].

The 24 h movement guidelines for preschoolers, children, and adolescents shift the
focus from individual activity components for preschoolers, children, and adolescents’
health promotion by integrating all 24 h movement behaviours. In accordance to these
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guidelines, throughout the day (24 h), preschoolers should do at least 180 min of a variety
of types of physical activity (PA; of which at least 60 min/day is moderate-to-vigorous
PA), and both children and adolescents should do an average of 60 min/day of moderate
to vigorous PA, have <1 h/day(for preschoolers) or ≤2 h/day (for both children and
adolescents) of recreational screen time (ST), and get 10 to 13 h (age range 3–4 years old),
9 to 11 h (age range 5–13 years old), or 8 to 10 h (age range 14–17 years old) of sleep per
day [3]. Meeting overall 24 h movement guidelines has been reported as being associated
with better overall health [4–7]. A global systematic review [8] reported that only 7.2% of
children and adolescents follow the mentioned 24 h recommendations. This already-low
prevalence seems to have been further exacerbated by the COVID-19 pandemic, as indicated
in a recent scoping review [2]. The review concluded that the COVID-19 pandemic was
associated with adverse changes in the quantity and nature of physical activity, sedentary
behaviour, and sleep among children and adolescents [2].

Health-related quality of life (HRQoL) is known as the level of well-being reported
through the assessment of different dimensions of life, reflecting the influence that these
dimensions have on health status; characterised as subjective, multidimensional, and
changing over the years [9]. HRQoL is recognised as a relevant construct with multiple
dimensions of a youth’s physical, mental, emotional, and social functioning, and can be
considered as an indicator of general health [10]. The assessment of HRQoL in children and
adolescents is crucial, since those with low HRQoL in childhood are less likely to follow a
healthy trajectory later in life [11].

To our knowledge, few studies have examined the association between complying
with the 24 h movement guidelines and HRQoL among children and adolescents, and all
were conducted prior to the COVID-19 pandemic [4,5,12]. During the COVID-19 pandemic,
Nobari et al. (2021) [13] developed a systematic review indicating that the pandemic
has had negative consequences on the HRQoL of children and/or adolescents. However,
there is no research examining the associations between 24 h movement guidelines and
HRQoL throughout the COVID-19 pandemic. Thus, the present study aimed to examine
the association between compliance with all the 24 h movement guidelines and HRQoL
during the COVID-19 pandemic in children and adolescents.

2. Materials and Methods

Parents/guardians of children and adolescents aged 3–17 years from Spain and Brazil
were invited to respond to an online survey that required around 15 min to be completed.
Informed consent was required before completing the survey. A snowball sampling strategy
was used to recruit participants. Data collection lasted 15 days in both countries (in Spain
from 29 March 2020 and in Brazil from 14 April 2020). The initial sample was composed
of 1263 respondents; however, 143 participants were discarded because they were out of
the age range. Additionally, 21 participants presented missing values and were removed.
The final analysis included data from 1099 respondents. The Ethical Committee of the
Universidade Tecnológica do Paraná (UTFPR; CAAE: 32023220.8.0000.5547; approval
number: 4.275.232) and the Universidad Católica de Murcia (UCAM; code: CE112001)
approved the study.

Respondents were requested to complete the survey if they had experienced COVID-
19-related restrictions during the previous week (lockdown). The first section of the survey
gathered general data on the restrictions. Parents’ nationality and socioeconomic status
(assessed with the Family Affluence Scale—FAS-III) [14], educational level, age, and sex
of their children was requested. Anthropometric data (height in centimetres and weight
in kilograms) were reported by parents for their children. The WHO criteria were used to
analyse the z-score for BMI and the classification of overweight/obesity [15,16].

The following question was used to assess PA: “During the COVID-19 lockdown, how
many days was your child physically active for a total of at least 60 min?”. This question has
been reported to have good reliability and validity for PA assessment [17]. Respondents
could provide answers ranging from 0 to 7 days per week, and the different options were
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presented in 1-day increments. Compliance with the PA recommendations was defined as
60 min of moderate-to-vigorous PA per day, 7 days per week.

Respondents were asked to indicate the time that their child spent in different seden-
tary screen-based pursuits to assess screen time. The following questions were asked in
relation to the COVID-19 pandemic [18]: (a) “How many hours a day, during the COVID-19
lockdown, does your child spend watching TV, videos (including YouTube or similar services),
DVDs, and other entertainment on a screen?”; (b) “How many hours a day, during the COVID-19
lockdown, does your child spend playing games on a computer, games console, tablet, smartphone
or other electronic device (not including moving or fitness games)?”; and (c) “How many hours
a day, during the COVID-19 lockdown, does your child usually spend using electronic devices
such as computers, tablets or smartphones for other purposes (e.g., homework, emailing, tweeting,
Facebook, chatting, surfing the internet)?”. The three answers were summed considering a
week distribution of 5 weekdays and 2 weekend days. Screen time was classified as follows:
pre-schoolers (“not meeting ST guidelines”: >1 h/d; “meeting the screen time guidelines”:
≤1 h/d); and children/adolescents (“not meeting ST guidelines”: >2 h/d; “meeting the
ST guidelines”: ≤2 h/d). The WHO guideline recommendations for ST for children under
5 years old were used to categorise the variable [19], and as the WHO guidelines do not
include specific cut-off points for children and adolescents, Canadian guidelines for ST
were considered [3].

Time spent sleeping during the COVID-19 pandemic was assessed with the following
question: “What time does your child usually go to bed?” and “What time does your child usually
get up?”. Both questions were asked differentiating weekdays and weekend days [20]. The
following equation was used to calculate the average daily sleep duration: ((average noc-
turnal sleep duration on weekdays × 5) + (average nocturnal sleep duration on weekends
× 2))/7. Responses within the range of 10–13 h for 3–4-year-olds, 9–11 h for 5–13-year-olds,
and 8–10 h for 14–17-year-olds were categorised as “meeting sleep guidelines,” and par-
ticipants out of these ranges were classified as “not meeting sleep guidelines”, based on
WHO international guidelines for early-years [19] and child and adolescent 24 h movement
behaviour sleep recommendations [3].

The HRQoL was assessed with the EQ-5D-Y (proxy version 1). This instrument has
been developed to assess HRQoL in children and adolescents [21]. The five different
dimensions (‘mobility’, ‘looking after myself’, ‘doing usual activities’, ‘having pain or
discomfort’, and ‘feeling worried, sad or unhappy’) were assessed with three levels of
severity (‘no problems’, ‘some problems’, and ‘a lot of problems’). A three-digit code
was used to represent health profiles (each digit represented the level of severity in each
dimension). Furthermore, the EQ-5D-Y instrument contained a visual analogue scale,
with a score ranging from zero (worst) to 100 (best). Evidence concerning the reliability
and validity of this instrument has been previously published [22]. For our purpose,
the different dimensions of HRQoL were categorized into: 0—‘no problems’; 1—‘some
problems’; and 2—‘a lot of problems’.

Diet was assessed as the adherence to the Mediterranean Diet, and for this purpose,
the Mediterranean Diet Quality Index (KIDMED) questionnaire was used [23].

The following variables were considered as covariates in the model: age, sex (male/female),
nationality (Spain/Brazil), breadwinner’s educational level (no university studies or uni-
versity studies), socioeconomic status (SES; low SES, medium SES or high SES) [14], BMI
(z-score) [15,16], and Mediterranean Diet [23]. These covariates were identified as correlates
in the scientific literature [24]. Moreover, the association between the covariates and the
outcomes is shown in Table S1.

The results of the categorical variables are presented as absolute and relative frequen-
cies and mean and standard deviation were provided for continuous variables. An analysis
of covariance (ANCOVA) was performed to assess mean differences in HRQoL scores
according to the meeting of all three 24 h movement guidelines. As no interaction was
shown between a higher prevalence of meeting the 24 h movement guidelines (i.e., for
each of the behaviours: PA, SB, and sleep) and sex in relation to HRQoL (p = 0.724), all the
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analyses were conducted including males and females together. A binary logistic regression
analysis was performed to verify associations between meeting all three 24 h movement
guidelines and the different categorical dimensions of HRQoL. The software Statistical
Package for Social Sciences (SPSS, IBM Corp., Armonk, NY, USA) was used to perform the
analysis. Statistical significance was set at p < 0.05.

3. Results

Descriptive data of the study participants are shown in Table 1. Participants were
aged 11.5 ± 4.5 years, on average, with a high representation of adolescents (46.3%). The
proportion of males was higher than females (52.4% vs. 47.6%). The prevalence of excess
weight (overweight/obesity) was 42.9%. Only 3.5% of the participants met all the three
24 h movement guidelines. The HRQoL mean score was 84.5 ± 15.9.

Table 1. Participant characteristics (n = 1099).

Variables
Participants (n = 1099)

M/n SD/% CI95%

Age (years) 11.5 4.5 11.2–11.8
Pre-schoolers 146 13.3 11.3–15.3

Children 444 40.4 37.5–43.3
Adolescents 509 46.3 43.4–49.3

Sex
Males 576 52.4 49.5–55.4

Females 523 47.6 44.6–50.5
Nationality

Spanish 604 55.0 52.0–57.9
Brazilian 495 45.0 42.1–48.0

Breadwinner’s educational level
University studies 538 49.0 46.0–51.9

No university studies 561 51.0 48.1–54.0
Socioeconomic status a

Low SES 362 32.9 30.2–35.7
Medium SES 529 48.1 45.2–51.1

High SES 208 18.9 16.6–21.2
FAS-III (score) 7.5 2.3 7.4–7.6

Anthropometric data
Weight (kg) 43.0 19.5 41.8–44.2
Height (cm) 145.5 24.8 144.0–147.0

BMI (z-score) 0.9 2.0 0.8–0.9
Nutritional status b

Overweight/Obesity 467 42.5 39.6–45.4
KIDMED (score) 7.0 2.4 6.9–7.1

24 h movement guidelines
Met all three recommendations 39 3.5 2.5–4.6

Did not meet all three recommendations 1060 96.5 95.4–97.5
HRQoL (score out of 100) 84.5 15.9 83.6–85.4

Data showed as numbers and percentages for categorical variables and as mean and standard deviation for
continuous variables. SES: Socioeconomic status; FAS: Family Affluence Scale; BMI: Body mass index; HRQoL:
Health-related quality of life. a Socioeconomic status in accordance with the Family Affluence Scale-III. b Nutri-
tional status in accordance with World Health Organization criteria [16].

Figure 1 shows the prevalence of proxy-reported problems in relation to the five
HRQoL dimensions during the COVID-19 pandemic. Most of the problems were in the
dimension linked with worries/sadness/unhappy feelings, with participants declaring
‘some problems’ (36.3%) or ‘a lot of problems’ (3.6%).
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Figure 1. Distribution of proxy-reported problems in relation to the five different HRQoL dimensions
in the analysed sample.

Figure 2 depicts the mean differences in HRQoL score in relation to meeting none, one,
two, or all three 24 h movement guidelines using ANCOVA. Those participants who met
the 24 h guidelines showed a higher HRQoL mean score (M = 91.9; SE = 2.5) than their
counterparts that did not meet 24 h movement guidelines (M = 84.3; SE = 0.5; p = 0.004).
Similarly, information concerning the meeting of different 24 h movement guidelines
according to nationality or age group are presented in Figures S1 and S2, respectively.
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Figure 2. Mean differences in the HRQoL scale according to the meeting of different 24 h movement
guidelines. Adjusted for age, sex, nationality, breadwinner’s educational level, socioeconomic status,
body mass index (z-score), and Mediterranean diet.
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The association between meeting none, one, two, or three 24 h guidelines and HRQoL
dimensions is shown in Figure 3. Binary logistic regression showed that meeting none
(OR = 2.67, CI95% = 1.20–5.95), one (OR = 2.80, CI95% = 1.27–6.16), or two (OR = 2.47,
CI95% = 1.03–5.93) guidelines presented with a higher probability of feeling worried, sad,
or unhappy during the COVID-19 lockdown in comparison with those meeting all three
24 h guidelines. In another sense, mobility was not affected by meeting none, one, two, or
all three 24 h guidelines.
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Figure 3. Association between meeting 24 h movement guidelines and problems in different di-
mensions of HRQoL (Odds Ratio and Confidence Intervals). (A) Mobility; (B) Looking after myself;
(C) Having pain or discomfort; (D) Doing usual activities; (E) Feeling worried, sad or unhappy.
Adjusted for age, sex, nationality, breadwinner’s educational level, socioeconomic status, body mass
index (z-score), and Mediterranean Diet. * Note: The mobility dimension did not present a high
enough number of cases with problems; therefore, the analysis was not applicable (N/A).

4. Discussion

To our knowledge, this study represents the first analysis of associations between
meeting 24 h movement guidelines and HRQoL in a young population during the COVID-
19 pandemic. Our results show a higher HRQoL score in those who met the 24 h movement
guidelines in comparison to those who did not. Not meeting the 24 h movement guidelines
was associated with worries, sadness, or unhappy feelings. The overall findings of our
study are in accordance with the pre-pandemic results based on a sample composed from
12 countries [12], where children meeting all the three 24 h movement guidelines had
greater HRQoL outcomes than children not meeting these guidelines. This observation
was also shown by Khan et al. (2021) [4] in their study of Australian adolescents. However,
neither of these studies were performed during the COVID-19 pandemic, which could
affect the results. Additionally, one pre-pandemic longitudinal study of Australian children
showed that those who met with the 24 h movement guidelines scored higher in HRQoL
than those who did not [5].

A recent systematic review concluded that the COVID-19 pandemic has had a nega-
tive effect on the HRQoL of children and/or adolescents [13]. In addition, Xiong et al. [5]
pointed out the possible HRQoL consequences for children and adolescents regarding
restrictions of physical activities during the COVID-19 pandemic. However, no previous
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studies have examined this association. In this regard, our results that meeting the 24 h
movement guidelines (despite COVID-19-related limitations) was linked to higher HRQoL
and lower feelings of worries/sadness/unhappiness are novel. One possible explanation
for the positive association with meeting 24 h guidelines would be their related benefits in
building social connectedness, reducing screen time, enhancing self-esteem, and increasing
sleep quality, which affect psychosocial health [25]. Another possible reason could be
related to internet gaming disorders (as a proxy of sedentary behaviour), which directly
influenced insomnia and quality of life among participants during the COVID-19 pan-
demic [26]. However, gaming was not specifically assessed in this study. In addition, it is
possible that parenting style and home conditions influenced HRQoL [27]. Additionally,
the sense of connectedness to caregivers has been pointed out by children as a moderate-to-
strong predictor of negative feelings (e.g., happiness) during the COVID-19 pandemic [28].
However, parenting style, home conditions, and a sense of connectedness to caregivers
were not assessed in our study.

Another finding of our study was that meeting the 24 h movement guidelines was
inversely related to worries/sadness/unhappy feelings. Supporting these findings, Brown
et al. (2021) [29] showed that the healthiest movement behaviour profile was consistently
associated with better mental wellbeing among Canadian adolescents, and López-Gil et al.
(2022) [30] showed similar results in Spanish children and adolescents for psychosocial
behavioural problems. There are some reasons that could explain these results; for instance,
meeting 24 h movement guidelines and social and physical environmental conditions (e.g.,
being physically active or having access to different spaces) have been linked to better
subjective wellbeing consequences during the COVID-19 pandemic [31]. Another possible
explanation could be related to children with fewer hours of sleep, who also consume more
screen time due to the influence of new technologies (e.g., smartphones), which can cause
negative outcomes (e.g., difficulty sleeping, fatigue, or headache) [32,33].

Strengths and Limitations

This study is the first examining the relationship between meeting the 24 h movement
guidelines and HRQoL during the COVID-19 pandemic. Accordingly, we provide insights
into the importance of promoting healthy behaviours among children and adolescents that
could increase or preserve HRQoL—especially during the COVID-19 pandemic. Moreover,
this study contains a large sample of pre-schoolers, children, and adolescents from Spain
and Brazil, with an analysis on the meeting of these 24 h movement guidelines and HRQoL.
However, this study did not capture the type of housing (e.g., with a backyard or apart-
ments), rural/urban environments, gaming, or parenting styles, which could influence
the level of movement behaviours. Additionally, the questionnaire did not ask for the
physical activity or sports background or habits that participants were previously engaged
in; therefore, it does not allow for a comparison of the situation during the COVID-19
lockdown with the period before. Besides this, BMI was based on self-reported data, which
could represent inaccurate information.

5. Conclusions

Our results show that the participants enrolled in the current study who met the
24 h movement guidelines presented with higher HRQoL scores during the COVID-19
pandemic. Moreover, adherence to all the 24 h movement guidelines was inversely related
to worries/sadness/unhappy feelings during the first part of the COVID-19 pandemic.
This finding is clinically significant, since HRQoL seems to have worsened during the
COVID-19 pandemic and the promotion of adhering to the 24 h movement guidelines
could help to inhibit this adverse influence on children and adolescents in Spain and Brazil.
However, further studies with other research designs (e.g., longitudinal, interventions)
should be carried out to prove cause-and-effect relationships.
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Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/app12168056/s1, Table S1: Bivariate correlations between all the
covariates analysed and health-related quality of life; Figure S1: Mean differences in health-related
quality of life (visual analogue scale) according to meeting none, one, two, or three 24 h movement
guidelines, by country. (A) Spain; (B) Brazil. Adjusted for age, sex, breadwinner’s educational
level, socioeconomic status, body mass index (z-score), and Mediterranean Diet; Figure S2: Mean
differences in health-related quality of life (visual analogue scale) according to meeting none, one,
two, or three 24 h movement guidelines by age. (A) Pre-schoolers; (B) Children; (C) Adolescents.
Adjusted for sex, nationality, breadwinner’s educational level, socioeconomic status, body mass index
(z-score), and Mediterranean Diet.
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