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Abstract
Purpose To assess the associations between adherence to 24-hour movement behaviors guidelines and child general health 
and functional status measured by health-related quality of life.
Methods The Longitudinal Study of Australian Children (2004–2016) a nationally representative sample with data available 
for children aged 2–15 years was used. Physical activity time, recreational screen time, and sleep time were calculated from 
time use diaries and classified as ‘meeting guidelines’ or ‘not’ based on the age-specific 24-h movement guidelines. Child 
general health and functional status were measured using the multidimensional Pediatric Quality of Life Inventory (PedsQL). 
Associations between meeting guidelines and PedsQL were assessed using linear mixed effects models.
Results 8919 children were included. Each additional guideline met was associated with a 0.52 (95% confidence interval 
[CI] 0.39–0.65) increase in PedsQL total score. Compared with meeting no guidelines, the effect of meeting physical activity 
guidelines alone (β = 0.93, 95% CI 0.42–1.44) was larger compared to meeting screen (β = 0.66, 95% CI 0.06–1.27) or sleep 
time (β = 0.47, 95% CI 0.04–0.89) guidelines alone. The highest increment was observed in meeting both screen time and 
physical activity guidelines (β = 1.89, 95% CI 1.36–2.43). Associations were stronger in children from lower-income fami-
lies (β for meeting all versus none = 2.88, 95% CI 1.77–3.99) and children aged 14–15 years (β = 4.44, 95% CI 2.49–6.40).
Conclusions The integration of screen time and physical activity guidelines is associated with the highest PedsQL improve-
ment. The association between guidelines adherence and PedsQL appears stronger for adolescents and those from low-income 
families.

Keywords Physical activity · Screen use · Sleep · 24-Hour movement guidelines · Health status · Child · Adolescents · 
Australia, health equity

Plain English Summary

The latest National Child Health Poll in Australia showed 
that the number one health concern for parents in 2021 is 
‘excessive screen time’. And ‘not enough exercise’ was 
also one of the top ten concerns. The existing literature has 
focused on the single time use behavior and the associated 
health outcomes. A paradigm shift from individual activity 

components to the 24-hour time use is critical. We explored 
the relationship between meeting the integrated 24-hour 
movement guidelines including recreational screen use, 
physical activity and sleep, and health-related quality of 
life (HRQOL) by age group and socio-economic status. We 
found a positive association between adherence to 24-hour 
movement guidelines and HRQOL using a nationally rep-
resented sample of nearly 9,000 children aged 2-15 years 
in Australia. Meeting physical activity guidelines alone 
contributed more to HRQOL than meeting sleep and rec-
reational screen time guidelines alone respectively. The 
HRQOL improvement was the highest for children aged 
14-15 years and those from lower income families. This has 
important implications for policy makers seeking to promote 
child health with modifiable behaviors. The impact of the 
guidelines varies for different ages which highlighted the 
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necessities of having guidelines for specific development 
stages.

During 2010 to 2012, national recommendations for 
physical activity and sedentary behavior in children were 
released in Australia, the UK, and Canada [1–4]. The rec-
ommendations in the movement behaviors are backed by 
evidence from physical inactivity [5–7], excessive digital 
media use [8, 9], insufficient sleep [10, 11], and their associ-
ated unfavorably physical, psychological, social, and cogni-
tive health outcomes. In 2016, Canada was the first country 
to release integrated 24-h movement guidelines (a mix of 
physical activity, screen use and sleep in each 24-h period, 
please see Online Appendix 1 for details) for school-aged 
children and youth [12], followed by the Australian Govern-
ment in 2017, New Zealand, South Africa, the UK, the USA, 
and by the World Health Organization (WHO) [13]. The 
24-h movement paradigm shifts the focus from individual 
activity components to the whole period and emphasizes the 
interactions between activities during a day. For example, 
time spent on physical activity has its own health benefit, 
but it also has positive impacts on sleep [14] and screen time 
[15], while sleep and screen time interact with each other 
too [16]. The guidelines from all jurisdictions are broadly 
equivalent regarding the recommended time per activity, 
with only minor variations in wording and use of 4 or 5 years 
as the age cutoff for early years [13]. Taking physical activ-
ity as an example, the WHO recommends that children and 
adolescents aged 5–17 years should do at least an average 
of 60 min of moderate to vigorous physical activity per day 
across the week, mostly aerobic (see Online Appendix 1 for 
the detailed age-specific guidelines). The 24-h guideline 
was evidence-based and supported by systematic reviews 
examining the relationships between and among movement 
behaviors, stakeholder survey, and focus groups/stakeholder 
interviews.

Nevertheless, evidence on the association between adher-
ence to 24-h guideline and child general health outcomes in 
a population representative sample is lacking. Traditionally, 
health impact was primarily measured using mortality and 
morbidity. At the present time, the importance of health-
related quality of life (HRQOL) beyond survival is widely 
recognized by clinicians, researchers, and policy makers 
to assist care management and policy decisions. [17–19] 
Advantages of using HRQOL include evaluating the over-
all influence of health conditions on individual’s life and 
capturing clinical and non-clinical benefits of care such as 
symptom relief [20, 21]. The multidimensional construct 
of HRQOL often includes physical, emotional, and social 
dimensions of health [17], assessing the self-reported health 

status and impact of health as opposed to objective biologi-
cal indicators and diagnoses. HRQOL instruments can be 
generic or condition specific [19], with some classified as 
non-preference-based (e.g., PedsQL, KIDSCREEN), while 
others preference-based (e.g., EQ-5D-Y, CHU9D). Non-
preference-based instruments are mainly applied in clinical 
studies, population health studies, etc., while preference-
based measurements are mainly used in economic evalu-
ations [20].

Children’s HRQOL could be affected by many factors, 
such as socioeconomic status [22], special health care needs 
[23], or physical activity [5]. There are a number of con-
tributors that are also related to children’s physical activity, 
such as socioeconomic status [24], parental physical activ-
ity [25], and family environment [26]. Several studies have 
investigated the relationship between HRQOL and physical 
activity, screen use, and sleep separately [5, 9, 27] or a com-
bination of two of them in selected age groups of children 
[28, 29]. To the best of our knowledge, only two previous 
studies directly investigated the association between 24-h 
movement behaviors and HRQOL [30, 31]. In a multina-
tional, observational study of children aged 9–11 years, 
children had significantly higher HRQOL when they met 
the screen time recommendation only, the screen plus sleep 
recommendations, and all three recommendations compared 
with those who met none [30]. Another study followed chil-
dren aged 3–5 until they were aged 9–11 years and found no 
significant associations between baseline 24-h movement 
behaviors (capturing physical activity, screen use and sleep) 
and later HRQOL among 471 children [31]. The two studies 
had either a narrow age range or a relatively small sample 
with the majority of the participants from urban or relatively 
high socioeconomic background families. Also, children’s 
recreational screen time or sleep time in these studies was 
obtained from survey questionnaires rather than a time use 
diary, which may be subject to recall or social desirability 
bias [32, 33].

This study aims to investigate how adherence to the 
integrated 24-h movement guidelines was associated with 
HRQOL in a population representative sample with children 
aged 2–15 years. We used a nationally representative sample 
with a comprehensive age range and time use diaries which 
allowed comparison between different age groups and more 
accurate estimates to complement the existing evidence.

Methods

Study design and participants

Data from all seven waves of the Longitudinal Study of Aus-
tralian Children (LSAC) were used. The LSAC data was a 
de-identified, publicly available, existing dataset provided by 
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the Department of Social Services, the Australian Institute of 
Family Studies, and the Australian Bureau of Statistics. The 
LSAC, which commenced in 2004, involves repeated bien-
nial assessment (‘waves’) of over 10,000 children across two 
age cohorts (a birth cohort of 5,107 children aged 0–1 year 
in 2003–2004, and a kindergarten cohort of 4,983 children 
aged 4–5 years in 2003–2004). The LSAC used a two-stage 
cluster randomized design with stratification by state and 
then by major metropolitan center to obtain a geographi-
cally representative sample of children and their families. 
The LSAC sampling design and field methods are detailed 
elsewhere [34]. Each wave was approved by The Australian 
Institute of Family Studies Ethics Committee and families 
provided written informed consent.

Time use data

Physical activity, recreational screen use, and sleep time 
were derived from the time use diaries which documented 
24-h use of time for each child. We have focused on children 
aged 2–15 years to align to the period when HRQOL and 
time use data were available.

Two types of time use diaries were available: a parent-
completed diary for children aged 2–9 years and a child-
completed diary for those aged 10–15 years. For the parent-
completed diaries, the primary caregiver, usually the mother, 
completed two diaries with one for a weekday and one for 
a weekend day. The primary carer was asked to complete a 
diary the weekday immediately following an interview, as 
well as one weekend diary randomly selected by the inter-
viewer to achieve a random allocation of weekdays and a 
random allocation of weekend days [35]. They were asked 
to record what the child was doing in 15-min blocks of time, 
from a list of pre-coded activities in 96 blocks throughout 
the day [35]. The average daily recreational screen use, phys-
ical activity, and sleep time were calculated as a weighted 
average of the week. The average missingness of the 96 time 
blocks was 6.56% for children aged 2–9 years. Individual’s 
missing entries in the 96 blocks were imputed by age, sex, 
socioeconomic status, day of the week, wave, cohort, and 
time block of the day using random forest technique [36]. 
Based on the complete dataset without time use missing val-
ues, the accuracy of the imputation models compared with 
the observed time use ranged from 82 to 99%.

Children aged 10–15 years old were required to self-
record their own time use the day before the scheduled inter-
view. The diary included the start time of each activity, and 
sleep and awake time [37]. The time use was electronically 
recorded by an interviewer the next day during the inter-
view so that any uncertain entries could be clarified. Due to 
the concerns of survey burden, each child was required to 
complete only one diary on a randomly selected day by the 
interviewer [37]. Missingness of the time use data for sleep, 

screen, and physical activities ranged from 0.06 to 1.52%. 
This was considered to be minimal and we did not impute 
the missing data for children aged 10–15 years.

Based on the time use data, we defined adherence to 
guidelines on physical activity, recreational screen use, and 
sleep according to the age-specific 24-h movement guide-
lines (see Online Appendix 1 for details). The time use 
diaries were not collected from the children aged 6–9 years 
(wave 4 and 5) of the birth cohort, where data from the kin-
dergarten cohort (6–9 years from wave 2 and 3) alone was 
used.

Health‑related quality of life

We used the Pediatric Quality of Life Inventory (PedsQL) 
Version 4.0, an established, standardized, and generic 
instrument [17] for HRQOL assessment in children and 
adolescents available across the age ranges of 2–18 years. 
The PedsQL measures four health dimensions: physical, 
emotional, social, and school functioning [17]. There are 
23 items (21 items for 2–4 years) in the PedsQL Inventory. 
In the LSAC, PedsQL was filled out by the study child’s 
primary caregiver, who rated the frequency of each item in 
the past month with a 5-point Likert scale from 0 (Never) 
to 4 (Almost always). Items are reversed scored and linearly 
transformed to a 0–100 scale (0 = 100, 1 = 75, 2 = 50, 3 = 25, 
4 = 0) in the PedsQL, with higher scores indicating better 
HRQOL [17]. The total score was calculated as the sum 
of the score of each item divided by the number of items 
answered. If more than 50% of the items are missing, the 
total score should not be computed. A 4.5 points change in 
the total score for parent proxy report is considered to be 
clinically meaningful [17].

Statistical analysis

Covariates considered to be associated with HRQOL were 
controlled for, including age, sex, indigenous status, lan-
guage spoken at home, number of siblings, household 
income, and parental education [38–40]. Age was grouped 
into 2–4, 5–13, and 14–15 years corresponding to the 24-h 
guideline categories. Language spoken at home was Eng-
lish or otherwise. Number of siblings was categorized as 
single child, one sibling, two or more. Household income 
was categorized as lowest 25%, middle 50%, and highest 
25% using quartiles in each wave cohort. Highest parental 
education was whether any parent has bachelor’s degree or 
above. We also adjusted for children’s general health using 
a 2-question sequence Children With Special Health Care 
Needs screener [41]. The screener identified children having 
more than average health care needs that is expected to last 
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more than 12 months, implicating an estimated 16% of the 
Australian children under 18 years of age [41].

Linear mixed modeling (or multi-level model) with 
random intercept for individuals was used to evaluate the 
association between meeting 24-h movement guidelines and 
HRQOL [42]. The random intercept accounts for repeated 
measurements of individuals by defining the child identifier 
as the cluster variable [43]. The coefficients of the linear 
mixed effects model can be interpreted as the average dif-
ference in HRQOL in response to both within- and the inter-
individual changes [44–46].

Two regressions were run in the primary analysis: one 
treating guideline adherence as a continuous variable (num-
ber of guidelines met: 0,1,2,3) and the other as a categorical 
variable (meeting different combinations of three guidelines: 
none, sleep, screen, physical activity, sleep and screen, sleep 
and physical activity, screen and physical activity, all three). 
To explore potential heterogeneity, subgroup analyses were 
conducted by age, sex, and household income for all chil-
dren included and by whether it was a school day (school 
day for children aged 4–15 years). All covariates in the pri-
mary analysis except for the grouping variable were included 
in the subgroup analyses. We also performed a sensitivity 

analysis by repeating our main analysis using the data with-
out imputation of the missing values.

The Stata statistical software package (version 16.0, Col-
lege Station, Texas) was used for data cleaning and analysis, 
and R (version 3.5.3, “caret” package) was used for data 
imputation.

Results

Observations with the outcome variable PedsQL missing 
were dropped, leaving 33,168 person-wave observations 
from 8,874 children aged 2–15 years old. The demographic 
characteristics, average time per activity, 24-h guideline 
adherence, and average PedsQL scores are described by age 
group in Table 1. Overall, physical activity and sleep time 
were lower in older children, and recreational screen time 
was higher in older children. Of the three guidelines, an 
average of 1.6 (SD 0.9) guidelines were met by children aged 
2–15 years, 16.6% of children met all three guidelines, and 
10.2% met none. The mean of the PedsQL total score was 
slightly lower in older age groups.

Table 1  Key characteristics of the sample at person-year response level

Data are % or mean (SD). The percentages are calculated based on person-wave observations. N is the number of unique children. Screen time 
was recreational screen time. According to 24-h movement guidelines, total sleep time was used for 0–4 years, and sleep time at night was used 
for 5–15 years. Household income prior to 2016 was inflated to 2016 Australian dollars. PedsQL total score ranges from 0 to 100 points

2–4 years (N = 6749) 5–13 years (N = 8246) 14–15 years 
(N = 3075)

Total
(N = 8919)

Demographics
 Special health care needs, yes 12.8 15.8 19.6 15.4
 Female, yes 48.4 49.0 49.7 48.9
 Indigenous, yes 2.3 2.4 2.0 2.4
 Speaking English at home, yes 91.5 90.7 90.2 90.9
 Two parent family, yes 90.7 86.2 83.4 87.1
 Parental education bachelor or above, yes 46.8 46.4 46.8 46.6
 Number of siblings
  Single child 14.0 8.8 11.6 10.4
  1 sibling 51.4 45.7 46.7 47.3

   ≥2 siblings 34.7 45.5 41.6 42.3
 Household income (AU$1,000 per week) 1.3(0.9) 2.0(1.5) 2.5(1.7) 1.9(1.5)

Outcomes
 Time use
  Screen time (hours per day) 2.0(1.4) 2.7(2.2) 3.7(3.0) -
  Physical activity (hours per day) 2.1(1.5) 1.8(1.6) 1.1(1.4) -
  Sleep time (hours per day) 11.3(1.9) 10.0(1.4) 9.1(1.6) -

 24-h guidelines adherence
  Number of guidelines met 1.3(0.7) 1.8(0.9) 1.3(0.9) 1.6(0.9)
  Percentage meeting three guidelines 5.4 22.1 10.7 16.6
  Percentage meeting no guideline 11.2 8.5 19.1 10.2

 PedsQL total score 81.9(10.1) 79.3(13.1) 78.5(14.6) 79.9(12.6)
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Single guideline adherence for all children and by sub-
groups is presented in Fig. 1. Overall, adherence to recrea-
tional screen time recommendation was the lowest. Boys had 
relatively low adherence to screen time guidelines, while 
girls had lower adherence to physical activity guidelines. 
Children from the lowest household income families had the 
lowest percentages of adherence to all three guidelines. On 
non-schooldays, screen time guideline adherence was much 
lower compared to schooldays.

The regression analysis showed that HRQOL was posi-
tively associated with the number of guidelines met, and 
the PedsQL total score was 0.52 (95%CI 0.39–0.65) higher 
with each additional guideline met (Table 2). When ‘guide-
line adherence’ was treated as a categorical variable, the 
PedsQL total score was 1.61(95%CI 1.16–2.07) higher for 
children meeting all three guidelines compared with those 
meeting none. Meeting physical activity guidelines alone 
had similar effect with meeting both screen and sleep guide-
lines (β = 0.93, 95%CI 0.42–1.44 versus β = 0.83, 95%CI 
0.34–1.32). Meeting screen time and physical activity 
guidelines was associated with greater QOL improvements 
(β = 1.89, 95% CI 1.36–2.43) compared with meeting screen 

time and sleep guidelines (β = 0.83, 95% CI 0.34–1.32). 
Results using data without imputation of the missing values 
were consistent with the main results (Online Appendix 2).

In Fig. 2, guideline adherence was estimated using the 
total number of guidelines met, while in Fig. 3, adherence 
was whether each individual guideline was met. The scales 
of the associations were different by subgroups (Figs. 2, 3). 
Meeting guidelines was associated with greatest HRQOL 
improvements for the 14–15 years old (β for meeting all 
guidelines versus meeting none = 4.44, 95% CI 2.49–6.40) 
and the lowest 25% income group (β = 2.88, 95% CI 
1.77–3.99). The associated improvements with guideline 
adherence were lowest in the 2–4 years old and the high-
est income group. We did not find notable difference by 
gender and by school day. When meeting all three guide-
lines compared with meeting none of the guidelines, the 
HRQOL difference in 14–15 years old children (4.44 points) 
is approaching the minimal clinically important difference, 
4.50 points.

For different combinations of guidelines, the patterns 
of the associations also differ based on age groups. Fig-
ure 3 shows that for 2–4 years old, only meeting all three 
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Fig. 1  Single movement guideline adherence. Note ‘Whether a school-day’ data are available for 4–15 years old. All other data are available for 
2–15 years old. The error bars represent the 95% confidence intervals of the percentages of guidelines adherence
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guidelines were associated with HRQOL improvement 
(meeting one or two the guidelines are not associated with 
an improved HRQOL compared to meeting none). This is in 
contrast with 5–12 years old where meeting any of the guide-
lines was associated with improvement. For 14–15 years old, 
meeting sleep time or recreational screen time guideline 
alone was not associated with HRQOL improvement.

Discussion

Understanding the importance of time use for child health is 
now more important than ever. In 2021, the latest National 
Child Health Poll in Australia revealed that the number one 
health concern for parents is excessive screen time with more 
than 90% of parents reporting it as a big problem or somewhat 
of a problem in the community. ‘Not enough exercise’ was 
also ranked as the 7th in the top ten health concerns for chil-
dren. [47] In this study, we found that meeting the recreational 

screen time plus physical activity guidelines has the strongest 
positive association with child HRQOL. Meeting the physi-
cal activity guidelines alone appears to be more important 
than meeting other guidelines alone overall and has a greater 
positive association with HRQOL when in combination with 
meeting other guidelines. This is consistent with previous sys-
tematic reviews which also found that physical activity was 
most consistently associated with positive health indicators 
in children aged 5–17 years [48]. One previous study includ-
ing 3,040 students aged 11–18 years also found that those 
who were physically active every school day and low screen-
based media users had higher HRQOL (PedsQL total score: 
boys, by 6.6 points; girls, by 7.8 points) compared with the 
physical inactive and high screen-based media users [28]. One 

Table 2  Association between meeting 24-h movement guidelines and HRQOL

HRQOL means health-related quality of life. Linear mixed effects model is used. Model 1 treated guidelines adherence as a continuous variable 
(x = 0,1,2,3). Model 2 treated guidelines adherence as a categorical variable (x = none, sleep, screen, physical, sleep + screen, sleep + physical, 
screen + physical, all three)

Adherence to guidelines as continuous vari-
able (model 1)

Adherence to guidelines as categorical 
variable (model 2)

β coefficient (95%CI) p value β coefficient (95%CI) p value

Special health care needs (reference: no) − 5.34 (− 5.70, − 4.97)  < 0.001 − 5.33 (− 5.69, − 4.97)  < 0.001
Female (reference: male) 0.28 (− 0.13, 0.69) 0.182 0.30 (− 0.11, 0.71) 0.155
Indigenous (reference: no) − 2.81 (− 4.07, − 1.56)  < 0.001 − 2.82 (− 4.08, − 1.57)  < 0.001
Speak English at home (reference: no) 3.01 (2.33, 3.70)  < 0.001 3.00 (2.32, 3.68)  < 0.001
Two parent family (reference: no) 2.02 (1.53, 2.50)  < 0.001 2.01 (1.52, 2.49)  < 0.001
Parental education bachelor or above (reference: no) 0.34 (− 0.05, 0.72) 0.086 0.34 (− 0.04, 0.73) 0.081
Number of siblings (reference: single child)
 One sibling 0.38 (− 0.15, 0.92) 0.160 0.38 (− 0.16, 0.91) 0.166

  ≥ 2 siblings 1.01 (0.44, 1.57)  < 0.001 1.00 (0.44, 1.57) 0.001
Age group (reference: 2–4 years)
 5–13 years − 2.18 (− 2.44, − 1.93)  < 0.001 − 2.35 (− 2.62, − 2.07)  < 0.001
 14–15 years − 2.40 (− 2.81, − 1.98)  < 0.001 − 2.49 (− 2.92, − 2.07)  < 0.001

Income group (reference: lowest 25%)
 Middle 50% 0.72 (0.36, 1.07)  < 0.001 0.71 (0.36, 1.07)  < 0.001
 Highest 25% 1.27 (0.82, 1.72)  < 0.001 1.26 (0.81, 1.71)  < 0.001
 Number of guidelines met 0.52 (0.39, 0.65)  < 0.001 – –

Guidelines met (reference: none) – –
 Sleep only - – 0.47 (0.04, 0.89) 0.032
 Screen time only – – 0.66 (0.06, 1.27) 0.031
 Physical activity only – – 0.93 (0.42, 1.44)  < 0.001
 Screen time + sleep – – 0.83 (0.34, 1.32) 0.001
 Physical activity + sleep – – 1.15 (0.71, 1.59)  < 0.001
 Screen time + physical activity – – 1.89 (1.36, 2.43)  < 0.001
 All met – – 1.61 (1.16, 2.07)  < 0.001
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explanation for the stronger association with meeting physical 
activity guidelines would be its associated benefit in reducing 
screen time, building social connectedness, enhancing self-
esteem and increasing sleep quality, which interact to result in 
better psychosocial health [7]. Teenagers aged 14–15 years and 
children from low household income families showed stronger 
relationship between time use and HRQOL. The results pro-
vided additional insight on the possible HRQOL impact for 
children in environment that restricts physical activities such 
as the unexpected lockdown during the COVID-19 pandemic.

Associations between time use behavior and HRQOL 
appear to vary according to different development stages. 
For 2–4 years old, it appears that none of the three guidelines 
can be neglected, namely that only when all three guidelines 
were met can a HRQOL improvement be expected. In chil-
dren aged 14–15 years, meeting all movement guidelines 
has the highest HRQOL benefit comparing to meeting none, 
with the HRQOL difference clinically meaningful (4.44 
points differences which approaches the 4.50 points minimal 
clinically important difference) [17]. Zhu (2019) also found 
that failing to meet these guidelines had stronger associa-
tions with depression and anxiety in 12–17 years compared 
to 6–11 years [49].

Guidelines adherence was poorer in children from low-
income families, and the HRQOL improvement associated 

Subgroups β (95%CI)

Sex
Male 0.41 (0.22, 0.60)
Female 0.63 (0.45, 0.82)

Age
2-4 years 0.42 (0.14, 0.69)
5-13 years 0.53 (0.37, 0.69)
14-15 years 1.59 (1.03, 2.16)

Household income
Lowest 25% 0.99 (0.67, 1.32)
Middle 50% 0.48 (0.29, 0.67)
Highest 25% 0.40 (0.16, 0.64)

School day*
not schoolday 0.50 (0.33, 0.66)
schoolday 0.67 (0.46, 0.88)

Overall 0.52 (0.39, 0.65)

0.00 0.50 1.00 1.50 2.00 2.50

coefficient (95%CI)

Fig. 2  Association between meeting individual movement guide-
lines and HRQOL in subgroups. Note * ‘Whether a school-day’ 
data are available for 4–15 years old. All other data are available for 
2–15 years old. In this figure, the model treated guideline adherence 
as a continuous variable: the total number of guidelines met. All the 
covariates in the primary analysis except the grouping variable were 
included in the subgroup analyses. The covariates include special 
health care needs, female, Indigenous status, speak English at home, 
two parent family, parental education, number of siblings, age group, 
and income group
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family, parental education, number of siblings, age group, and income 
group



238 Quality of Life Research (2022) 31:231–240

1 3

with guidelines adherence was higher for this group. 
Although guideline adherence is likely to contribute to 
the HRQOL, an caveat is that economically disadvantaged 
children could also have poorer physical health [40] which 
might also have a direct impact on HRQOL. The finding thus 
needs to be interpreted with caution where it is important 
to understand the interactions of socioeconomic status and 
health.

Strengths of our study include employing a large nation-
ally representative dataset with a wide age range and meas-
uring guideline adherence by time use diaries, which tends 
to provide ‘the most accurate and comprehensive informa-
tion’ [50]. It has a potential advantage over simple recall 
questions in accuracy (intentionally over- or under-reporting 
or memory error in simple recall questions) [32, 33]. Its 
objectivity also enables comparability across countries and 
over time [51]. We have performed a rich set of subgroup 
analyses, which may provide more detailed information for 
targeted groups.

Several limitations are identified. While we had access 
to time use dairy data on physical activity, it is known that 
accelerometry data is more accurate, especially at capturing 
low intensity exercise [52], which could be important par-
ticularly for the 2–4 year age group. However, it is often not 
practical for population studies with large sample sizes and 
repeated survey design to adopt accelerometry measurement 
due to excessive cost [52, 53]. Due to data availability and 
the aim of matching to 24-h guidelines, we tried to choose 
the best measure and take advantage of the unique time use 
diary data to answer the research question. We acknowledge 
that there are other tools to measure time use behavior and 
it would be interesting to compare the results when data are 
available. Most of the effect sizes in our study did not reach 
minimal clinically important difference. However smaller 
effect sizes may still be important at a population level or 
to groups with greater vulnerability [54]. The causal rela-
tionship between guideline adherence and HRQOL could 
not be determined in this study. Aiming to explore the age-
specific effects of guideline adherence for a wider range of 
child ages, we did not explore whether previous adherence 
impacts future outcomes. Future research on this would be 
valuable. The screen time use guideline in our study focused 
on the recreational screen time, which is consistent with the 
current guideline. However, non-recreational screen time 
such as online learning, is increasingly used in education. 
Future studies on non-recreational screen use may be war-
ranted especially considering the fast-changing movement 
behavior norms.

Conclusions

While meeting physical activity guidelines alone has the 
strongest association with HRQOL compared with meet-
ing screen and sleep time guidelines alone, the integration 
of screen time and physical activity guidelines is associ-
ated with the highest HRQOL increment. The association 
between guidelines adherence and HRQOL appears strong-
est for adolescents, and those from low-income families.
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