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Abstract
The objective of the study was to determine the proportion of preschool children under 5 years old meeting the 24-h World 
Health Organisation guidelines on physical activity, sedentary behaviour and sleep. Another objective was to examine the 
association between the health-related quality of life and meeting these guidelines among preschool children in Singapore. 
Parents completed an online and anonymous SMALLQ® (Surveillance of digital Media hAbits in earLy chiLdhood Ques-
tionnaire) on children’s physical activity, sedentary behaviour and sleep. Meeting the 24-h WHO guidelines meant, within 
a 24-h period, (i) having at least 180 min of physical activity (ii) engaging in less than 60 min of screen media and (iii) 
having 10–13 h of good quality sleep. Parent-reported health-related quality of life of the children was determined using the 
Pediatric Quality of Life Inventory™, collected online at the same time. Parent-reported data showed that 12.6% met none 
while 9.6% of preschool children met all the WHO guidelines. 70.7%, 56.9% and 26.5%, of preschool children respectively, 
achieved the sleep, physical activity and screen media use guidelines within a 24-h period. 40.5% met two guidelines while 
37.4% met one guideline. Significant differences were detected in the health-related quality of life among preschool children 
who met all, none, or met 1–2 of the WHO guidelines (i.e. total health score: 82.9 ± 12.4 vs. 76.4 ± 15.1 vs. 78.6 ± 14.5%, 
p < 0.05; ƞ2 = 0.008–0.11). Our results show that the health-related quality of life of preschool children increased with the 
number of WHO guidelines accomplished.

Keywords SMALLQ® · World Health Organisation guidelines · Quality of life · Preschool children

Introduction

Sleep, sedentary behaviour and physical activity are normal 
activities of children less than 5 years old over 24 h. Sys-
tematic reviews show that less sedentary time, more physi-
cal activity and sufficient sleep are essential ingredients for 
the healthy growth and development of children aged below 
5 years (Carson et al. 2017; Chaput et al. 2017a, b) More 
research is focused on physical activity in relation to health 
outcomes, usually obesity (Carson et al. 2017) or sleep 

(Chaput et al. 2017a, b) or in terms of sedentary behaviour 
and health outcomes (Poitras et al. 2017). The associations 
between all three behaviours—physical activity, sedentary 
behaviour and sleep, together or in combination, and health 
outcomes is less studied (Carson et al. 2017). Yet it is impor-
tant to consider all three behaviours over a 24-h period, in 
relation to health, since each of these behaviours, repeated 
daily, are habit-forming, and are likely to become lifestyle 
habits in later childhood and adolescence (Stiglic and Viner 
2019).

Integrated 24‑h Guidelines on Physical Activity, 
sedeNtary Behaviour and Sleep

In Singapore, there are no guidelines for physical activity, 
sedentary behaviour and sleep, integrated as one over a 24-h 
period for preschool children. Age-specific guidelines for 
sleep for preschool children aged 3–5 years are available and 
mirror those outlined by the American Academy of Pedi-
atrics, where 10–13 h, in a 24-h period including naps are 
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recommended as the norm and that children should have 
regular bedtimes and a regular sleep routine (Respiratory 
Medicine Service, KK Women’s and Children’s Hospital). 
Guidelines on physical activity for Singapore by the Health 
Promotion Board of Singapore (2013) remain unchanged in 
2019. The World Health Organisation WHO (2019) pub-
lished and promoted integrated guidelines on physical activ-
ity, sedentary behaviour and sleep. Specifically, for children 
aged between 2 and 5 years, these guidelines stipulate:

• Children should be engaged in at least 180 min of physi-
cal activity, of which at least 60 min is moderate-to vig-
orous intensity physical activity, spread throughout the 
day, where more is better.

• Children should not be restrained for more than 60 min 
at a time or sit for extended periods.

• Sedentary screen time should be no more than 60 min, 
where less is better. When sedentary, reading and story-
telling with a caregiver is encouraged.

• Children should have 10–13 h of good quality sleep, 
which could include a nap and have regular sleep and 
wake times.

The Pediatric Quality of Life 4.0 Inventory (PedsQL™ 
4.0) is widely used to assess general health-related qual-
ity of life of children and adolescents aged 2–18 years in 
healthy and diseased conditions (Varni et al. 1999, 2003). In 
the United Kingdom, the parent-reported PedsQL™ in 256 
healthy toddlers (aged 2–4 years) is reported as suitable and 
acceptable for use with good internal consistency (> 0.70) 
(Buck 2012). Studies using the PedsQL™ in Asian popula-
tions of young children aged 2–4 years are limited. However, 
the quality of life using the parent-reported PedQL™ was 
profiled in 939 preschool children (aged 2–4 years) with 
eyesight problems in Singapore (Lamoureux et al. 2010). 
Research on 336 overweight and obese children aged 
2–7 years in Hong Kong using the PedsQL™ was reported 
(Chan and Wang 2013). The two cited studies produced 
mixed results—the total health scores were unaffected in 
Singaporean preschool children with refractive errors while 
overweight, obese and underweight children living in Hong 
Kong had lower scores on health-related quality of life than 
normal weight peers.

The association between the combined effects of meet-
ing or not meeting the 2019 WHO guidelines on physical 
activity, sedentary behaviour and sleep, on the health-related 
quality of life using the PedsQL™ is unknown. We hypoth-
esized that the parent-reported health quality of life of pre-
school children has an association with meeting the guide-
lines for physical activity, sedentary behaviour and sleep. 
This association, we hypothesized is mediated through the 
socio-demographic characteristics of parents. The specific 
research questions were:

1. To what extent did preschool children meet guidelines 
for (a) physical activity, (b) sedentary behaviour, and (c) 
sleep?

2. What was the association between the health-related 
quality of life and meeting the WHO guidelines on phys-
ical activity, sedentary behaviour and sleep for children 
under 5 years?

3. Did parent sociodemographic characteristics explain the 
extent to which children met the WHO guidelines on 
physical activity, sedentary behaviour and sleep?

Methods

Ethical Clearance, Recruitment and Informed 
Consent

Institutional ethics clearance for the research was granted 
(IRB-2017-09-036). Parents of preschool children, aged 
2–4 years were contacted via the anchor operators of pre-
school centres in Singapore. Four out of five anchor opera-
tors in Singapore collaborated with the university research-
ers in the iPreschooler study—a tracking study of screen 
media use in preschool children over 36 months in Singa-
pore. Singapore is a state and city—all locations in Sin-
gapore are urban. The Anchor Operator scheme—funded 
by the government—provides funding support to selected 
preschool operators to increase access to good quality and 
affordable early childhood care and education, especially 
for children from lower income or disadvantaged back-
grounds (Early Childhood Development Agency 2019). Par-
ent participants who enrolled children in these preschools 
provided informed consent to voluntary participation and 
were assured of anonymity. The researchers abided by all 
conditions stipulated in the Singapore Personal Data Protec-
tion Act (2012) throughout the study. Overall, the number of 
preschool centres and kindergartens involved in the research 
numbered 425.

Instrument

An online survey called Surveillance of digital Media hAbits 
in earLy chiLdhood Questionnaire  (SMALLQ®) (Chia et al. 
2019) and the Pediatric Quality of Life Inventory (Varni 
et al. 1999) were hosted on a secure platform called Qual-
trics that was approved by the university.

Surveillance of screen Media hAbits in earLy 
chiLdhood Questionnaire  (SMALLQ®)

SMALLQ® is a registered trademark (40201824154R) until 
2028. The development of  SMALLQ® and its validity are 
reported elsewhere (Chia et al. 2019).  SMALLQ®, consists 
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of 25 questions and is based in part, on the conceptual under-
standing of digital media parenting outlined by O’Connor 
et al. (2013). Essentially, this means framing questions on 
screen media use in the domains of content (e.g. for edu-
cation or for entertainment; age-appropriate content or 
not), context (e.g. whether parent is present; how is screen 
media delivered—computer, smart phone, game console) 
and dose (e.g. how much is each screen media used). Fur-
ther, the AMEE framework—Guide No. 87 (Artino et al. 
2014) guided the development of the  SMALLQ®. A unique 
feature of the process was that it blended the views of par-
ents and that of experts, thereby front-loading the validity 
of responses via careful item selection. Specifically, the 
 SMALLQ® instructed a parent to provide data on his/her 
child on a typical weekend day, outside of preschool via a 
seven-day recall.

Screen Media Environment at Home

Information about the type of technological devices that 
children accessed at home was solicited. These included 
fixed screens—television, desktop computers and game con-
soles, and mobile screens—smartphones, tablets and other 
hand-held devices and technological toys.

Parent Screen Media Use

Information about parental screen media habits on a typical 
weekend day was solicited. The choices were segregated 
as use for work, entertainment, social networking and for 
personal development. Screen media use meant time spent 
accessing content transmitted via the internet or any com-
puter or TV network.

Screen Media Use of the Child Outside of Pre‑school/
Kindergarten

Parents were asked to provide details of children’s screen 
media habits outside of the pre-school/kindergarten, on a 
typical weekend day. This included the frequency, dura-
tion and purpose of screen media use (e.g. for learning, for 
entertainment, for communication) on fixed screens, and on 
mobile screens.

Parent Perception of Screen Media

Parents were asked to indicate their perceived importance 
of screen media in relation to them and to children using a 
5-point Likert scale from ‘not important’ to ‘very impor-
tant’. Options for the benefit to the child include ‘Improve 
knowledge and skills’, ‘Entertainment’, and ‘Communica-
tion’. Options for the benefit to parent include ‘Keep child 

occupied’, ‘Distract or divert the attention of the child’ and 
‘Put the child to sleep’.

Parental Concern of Children Screen Media Use

Parents reported perceived concerns on screen media use of 
children on a 5-point Likert scale from ‘not concerned’ to 
‘seriously concerned’. Options for parents included ‘Poor 
sleep’, ‘Poor eyesight’, ‘Lack of physical exercise or play’, 
‘Exposure to inappropriate content’, ‘Addiction’, and ‘Lack 
of parent–child interaction’.

Parental Awareness and Enforcement of Children 
Screen Media Use Guidelines

Parents indicated whether they were aware of guidelines 
on screen media use by children and if they enforced those 
guidelines. The guidelines are (i) limit screen time to 60 min 
per day (ii) introduce high-quality educational programmes 
(iii) co-watch or co-play with child when engaged in screen 
media.

Non‑screen Habits of the Child Outside 
of Pre‑school/Kindergarten

Parents reported on children’s physical activity and play on 
a typical weekend day outside of the preschool. Informa-
tion on the duration spent on various indoor activities (non-
screen reading and drawing), duration of indoor play and 
outdoor play, and an estimated apportion of time the child 
spent on moderate-to-vigorous activities, on a typical week-
end day, was obtained.

Demographic and Other Information

The SMALLQ® also included demographic questions about 
the parent (e.g. relationship to the child, monthly household 
income, highest educational attainment, and ethnicity) and 
other information on the child (e.g., gender, age, height and 
weight, sleep duration, and sleep quality).

The Pediatric Quality of Life 4.0 Inventory (PedsQL™ 
4.0)

The acute 7-day recall version of the PedsQL™ 4.0 Inventory 
(1998) was used to assess the parent-reported health-related 
quality of life of children. The 21-item questionnaire yielded 
a total health score and scores on four separate scales. These 
scales sought parents’ input on the level of difficulty that 
children faced with (a) Physical Functioning (eight items), 
Emotional Functioning (five items), Social Functioning (five 
items) and School Functioning (three items). Each subscale 
was based on a 5-point Likert scale (i.e. never, almost never, 
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sometimes, often, and almost always a problem). The ques-
tionnaire items were scored as 0, 25, 50, 75 and 100. Scale 
scores were calculated by dividing the sum of item scores by 
the number of items. The Physical Health Summary Score 
is the same as the physical functioning scale. Examples for 
physical functioning are walking more than a block, running, 
lifting something heavy or having a low energy level. The 
Psychosocial Health Summary Score corresponds to sum of 
the means of the Emotional, Social and School Functioning 
scales. Examples for emotional functioning are feeling afraid 
or feeling angry; examples for social functioning are getting 
along with other children or keeping up when playing with 
other children; examples for school functioning are paying 
attention in class, or missing school because of illness. The 
total health score (0–100) is the sum of Psychosocial Health 
(composite of Social, Emotional and School Functioning 
scales) and Physical Health (Physical Functioning scale). 
Scores ranged from 0 to 100, with a higher score indicating 
a better quality of life. The PedsQL™ 4.0 is feasible and reli-
able, is a well-validated instrument in healthy populations 
and demonstrates cross-cultural applicability (Varni et al. 
1999, 2003). In the present study, the internal consistency 
for the parent-reported PedsQL™ 4.0 was considered high 
to excellent- Cronbach alpha for Total Health was 0.91; for 
Psychosocial Health was 0.86 and for Physical Health was 
0.88. These findings suggested that the PedsQL™ 4.0 gener-
ated for the Singaporean dataset are reliable.

Limitations of the Use of Questionnaire 
and Mitigations

Self-reported questionnaires are prone to social desirabil-
ity bias, and with problems of recall. Social desirability 
bias simply explained, is the tendency for people to answer 
questions in surveys that appear to be socially acceptable by 
the popular view. For example, in the  SMALLQ®, a seg-
ment polled parent awareness and practice of screen media 
guidelines. Parents may over-report that they know what the 
guidelines are and that they practised those guidelines (e.g. 
limit child screen media use to no more than 60 min daily) 
(Chung and Monroe 2003). In terms of recall, parents may 
not be able to recall accurately the amount of time spent 
engaged in screen media for themselves and for their child. 
While social desirability bias and accurate recall are plau-
sibly limitations in the use of the online  SMALLQ®, there 
were several mitigating factors that could ‘limit these limita-
tions’. To minimize social desirability bias, the online survey 
is anonymous and there are instructions for completing the 
survey stating that there are no right or wrong answers at 
the beginning of the survey. Further, the questionnaire items 
included statements that asked parents to choose the options 
that best described behaviours and beliefs that were common 
viewpoints (e.g. importance of screen media to child and/or 

to themselves). To mitigate recall problems, notes that were 
provided within the  SMALLQ® guided parents on how to 
answer questionnaire items, and helped with a more accurate 
recall of questions posed—for example, in the last 7 days, 
when your child used media, ‘estimate the amount of time 
you were engaged with him/her—while watching videos 
together’ or ‘take the total time your child spent using screen 
media to be 100%. This applied to recall questions on time 
spent on screen media, non-screen media, sleep and play. All 
recall—in the  SMALLQ® and PedsQL™ 4.0—was limited 
to the last 7 days. The literature affirms the usefulness and 
reliability of using shorter timeframe for recall in health-
related surveys, in comparison to a monthly or yearly basis. 
Even then, this would depend on the context of the research 
(Short et al. 2009). Moreover, the use of internet-based sur-
veys (i.e.  SMALLQ® and PedsQL™)—were hosted on a 
secured online platform, Qualtrics—are reported as a useful 
and an effective method of collecting self-reported or proxy 
data in health-related research (Palmer et al. 2012).

Data Collection and Statistical Analysis

Data were collected in Singapore between March and August 
of 2018. For each anchor operator, the online questionnaire 
was active for a period of 10 days. This meant that when 
parents consented to participate and complete the online sur-
vey, the data on Qualtrics were ‘captured’ at the backend. 
On the  5th day of data-collection, an online notification was 
sent to all parents through the anchor operators, to remind 
parents to complete the questionnaires. This approach was 
adapted from the Total Design Method outlined by Hoddi-
nott and Bass (1986), which helped to increase participation. 
Responses to each of the online survey questions were not 
mandatory to avoid any form of coercion. The number of 
completed responses to each survey question was recorded.

Parent-reported child screen media use in each activity 
(i.e. using screen media for education, using screen media 
for entertainment, creating media and communicating) were 
summed to derive the total child screen media use. Total 
child non-screen-based sedentary time was derived from 
the combined time spent on sedentary activities without 
the use of a screen (i.e. reading printed books, drawing and 
other forms of craftwork and helping with simple household 
chores).

Parametric Tests

Descriptive statistics for the proportion of children who 
met and did not meet the physical activity, screen time and 
sleep were generated—meeting all three guidelines, meet-
ing 1–2 of the guidelines, and meeting none of the 24-h 
WHO guidelines. Differences in (a) the duration of physical 
play, sedentary activities and sleep, and (b) quality of life 
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scores between children who met all three guidelines and 
those who met none of the guidelines, were examined using 
independent-sample t-tests. The measure of effect size was 
reported as partial eta square, where η2 = 0.01 represented 
small effect size, η2 = 0.06 represented a medium effect size 
and η2 = 0.14 represented a large effect size.

Non‑parametric Tests

The associations between parent characteristics (i.e. house-
hold income and education level) and the number of guide-
lines on physical activity, sedentary behaviour and sleep 
met by preschool children were assessed using Chi square 
tests for associations. The strength of these associations is 
reported as Phi values, where 0 means no relationship; 0–.2 
is weak, .2–.3 is moderate and .3 and above is strong. Sleep 
quality was analysed using the Kruskal–Wallis U-test. Sta-
tistical significance was set at p < 0.05.

Results

A main objective of the study was to describe parent-
reported data that show the proportion of children who met 
the 2019 WHO guidelines on physical activity, sedentary 
behaviour and sleep, Table 1 shows (a) the percentage of 
preschool children who met each of the daily guidelines on 
physical activity (at least 180 min), sedentary behaviour 
(less than 60 min of screen media use) and sleep (10–13 h); 
and (b) the percentage of those who met a number of the 
guidelines (i.e. all, none, one or two).

More of the preschool children met the sleep guideline 
(70.7% had 10–13 h of total sleep), followed by physical 
activity (56.9% had 180 min), while 26.5% of the pre-
school children were in compliance with the guideline of 
limiting daily screen media use to no more than 60 min. 

More preschool children met none than met all the 24-h 
WHO guidelines.

Figure 1 presents a Venn diagram showing the inter-
actions of the 24-h WHO guidelines on physical activ-
ity, sedentary behaviour and sleep met by the preschool 
children.

Table 2 provides descriptive information on physical 
activity, screen media use and sleep on a typical weekend 
day.

Table 3 provides the parent characteristics in relation to 
preschool children who met all, 1–2 and met none of the 
WHO guidelines on physical activity, sedentary behaviour 
and sleep.

The PedsQL™ scores for preschool children who met all 
3 WHO guidelines were significantly greater than those who 
met 1–2 guidelines and those who met none of the guidelines 
(p < 0.05). In terms of total health, psychosocial health and 
physical health, respectively, these were 8.5%, 7.4% and 
9.6% higher, respectively for preschool children who met 
all 3 WHO guidelines compared to those who met none of 
the guidelines, with partial eta effect sizes hovering at the 
medium level for the comparisons of differences between the 
two extreme ends of the spectrum.

Table 4 provides a summary of children’s PedsQL™ 
scores in relation to meeting the number of WHO guidelines 
on physical activity, sedentary behaviour and sleep.

The ethnicity of parents surveyed in the present study are 
similar to that reported in the national population census 
reported by the Department of Statistics Singapore (2010). 
About 75% of the parent respondents were mothers, followed 
by fathers and then, legal guardians, which was a small per-
centage. Survey data on male and female preschool children 
were about equal. The associations between: (a) number of 
guidelines met and monthly household income, and (b) 
number of guidelines met and parental education level were 
significant, where Chi square χ2 (15) = 29.852, p = 0.012, 

Table 1  Percentage of preschool children meeting WHO guidelines

24-h World Health Organisation guidelines Met Did not meet

Valid % N Valid % N

180 min of physical activity 56.9 1282 43.1 973
10–13 h of sleep (including naps) 70.7 1602 29.3 663
Screen media time of 60 min or less 26.5 621 73.5 1725
All of the above guidelines 9.6 228 90.4 2156

Valid % N

Parent-reported number of guidelines met by preschool children
 None 12.6 300
 1 37.3 891
 2 40.5 965
 3 9.6 228
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Fig. 1  Venn diagram illustrating 
proportion of children meeting 
24-h WHO guidelines

Table 2  Mean ± SD for physical 
play, screen media and sleep of 
child on a typical weekend day

η2 denotes partial eta squared, where 0.01 is small effect size, 0.06 is medium effect size and 0.14 is large 
effect size
a Energetic play is explained as physical play that causes the child to ‘huff and puff’ (i.e. of moderate-to-
vigorous intensity)
b Non-screen based sedentary activities such as reading printed books, drawing and other forms of craft-
work, and helping with household chores (excludes physical indoor play like board games)
c Duration of night-time sleep and daytime naps
d Quality of sleep where unsatisfactory is when sleep is disrupted, there are nightmares and child has dif-
ficulty waking up in the morning; excellent is where the child falls easily to sleep at night, the sleep is unin-
terrupted and child wakes up refreshed in the morning
*Denotes a significant difference (p < 0.05) in duration compared to children who did not meet any guide-
line
† Denotes significant difference (p < 0.05) in duration between children who met all 3 guidelines and those 
who met 1–2 guidelines
β Rosenthal’s r where 0.1 is small effect size, 0.3 is medium effect size and 0.5 is as large effect size

Meet all 3 
guidelines 
(9.6%)

Meet 1–2 guide-
lines (77.8%)

Did not meet any 
guideline (12.6%)

η2

Physical activity (h)
 Indoor and outdoor play 4.7 ± 1.5*† 3.4 ± 1.9* 1.6 ± 0.7 0.131
 Energetic play 2.6 ± 1.5*† 1.8 ± 1.4* 0.7 ± 0.5 0.081

Sedentary behaviour (h)
 Screen media  activitiesa 0.7 ± 0.3*† 2.6 ± 1.7* 3.0 ± 1.4 0.122
 Non-screen media  activitiesb 1.6 ± 0.9 1.8 ± 1.2* 1.4 ± 1.1 0.008

Sleep (h)
 Durationc 11.5 ± 0.9*† 10.6 ± 3.0* 7.0 ± 5.3 0.113
 Quality (valid %)d 0.011 

(p = 0.425)β

 Unsatisfactory 0.4 0.7 1.4
 Below average 4.0 3.2 4.7
 Average 26.3 27.5 30.6
 Above average 37.7 36.5 34.0
 Excellent 31.6 32.1 29.3
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φ = 0.121 and χ2 (15) = 57.671, p = 0.001, φ = 0.167, 
respectively.

Discussion

Characteristics of Present Research

The present study involved a large dataset of parent-reported 
information on children who attend preschool and kinder-
garten in Singapore. In terms of ethnicity, it was close in 
representation to the Singapore population. The proportion 
of university-educated parents ranged from 50 to 69% in the 
present research, which, according to Short et al. (2009) tend 

to provide more accurate data in online surveys on health-
care associated issues. The proportion of university-educated 
parents was higher than the national average for Singapore 
since the parents represented in the poll belonged to the 
younger generation. In all likelihood, the younger genera-
tion of parents are more exposed to and comfortable with 
screen media (Prensky 2001).

Research Objectives

The objectives of the study, were (a) to explain the extent 
preschool children in Singapore, are in compliance to the 
integrated 24-h WHO guidelines on physical activity, sed-
entary behaviour and sleep, (b) how meeting the 24-h WHO 

Table 3  Parent and child 
characteristics and WHO 
guidelines

Met all 3 WHO guidelines Met 1–2 WHO guidelines Did not meet any 
WHO guideline

Valid % N Valid % N Valid % N

Child characteristics
 Gender
  Male 53.1 121 48.8 822 45.1 69
  Female 46.9 107 51.2 863 54.9 84

Parent characteristics
 Relationship with child
  Mother 78.9 179 71.8 1209 75.2 112
  Father 21.1 48 27.4 462 22.8 34
  Guardian 0 0 0.8 13 2.0 3

 Monthly household income
  $0–$8000 57.1 129 65.9 1104 72.2 104
  $8001 and above 42.9 97 34.1 571 27.8 40

 Highest educational attainment
  Below university 30.8 70 45.7 766 50.3 75
  University 69.2 157 54.3 913 49.7 74

 Ethnicity
  Chinese 76.2 173 67.5 1134 64.2 95
  Malay 11.0 25 14.5 244 16.2 24
  Indian 8.8 20 11.5 193 12.8 19
  Eurasian 0.5 1 0.3 5 0 0
  Others 3.5 8 6.2 104 6.8 10

Table 4  Quality of life of 
children and meeting 24-h 
WHO guidelines

η2 denotes partial eta squared, where 0.01 is small effect size, 0.06 is medium effect size and 0.14 is large 
effect size
*Denotes a significant difference (p < 0.05) compared to children who did not meet any guideline
† Denotes a significant difference (p < 0.01) between child who met all 3 guidelines and those who met 1–2 
guidelines

Child quality of life score 
(out of 100)

Met all 3 guidelines 
(9.6%)

Met 1–2 guidelines 
(77.8%)

Did not meet any guide-
line (12.6%)

η2

Total health 82.9 ± 12.4*† 78.6 ± 14.5 76.4 ± 15.1 0.11
Psychosocial health 79.5 ± 13.6*† 75.9 ± 14.4 74.0 ± 14.6 0.008
Physical health 87.5 ± 15.8*† 83.0 ± 18.7* 79.8 ± 19.8 0.008
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guidelines was related to children’s health-related quality 
of life, and (c) to what extent were parent educational level 
and household income associated with meeting the 24-h 
WHO guidelines on physical activity, sedentary behaviour 
and sleep.

Meeting the WHO Guidelines

From Table 1, more children met the guideline of having 
10–13 h of sleep over a 24-h period than for physical activ-
ity, including at least 60 min of energetic play but only a 
small percentage was in compliance with limiting screen 
media use to not more than 60 min a day. At both ends of 
the spectrum—meeting all three and meeting none of the 
guidelines—a higher percentage met none of the guidelines 
than those who met all of the guidelines. This is concerning 
for Singapore as the prevalence of this group of children 
may increase with age, and, over time, with inimical conse-
quences all round (Carson et al. 2017; Chaput et al. 2017a, 
b; Poitras et al. 2017). From Table 2, preschool children 
who met all the WHO guidelines had a significantly longer 
playtime (including energetic play), less screen media use, 
and slept longer than those who met none of the guidelines.

Research Comparisons

These abovementioned findings compare well, but are not 
identical to the Canadian results reported by Carlson et al. 
(2017). For instance, a higher percentage of preschool chil-
dren in Singapore met all the guidelines (i.e. 9.6 vs. 5%) 
but more preschool children in Singapore met none of the 
guidelines (i.e.12.6 vs. 6.1%) compared to the findings of 
the cited study. The present results contrasted to results of 
other studies where higher proportions of preschool children 
(12.7–14.9%) in Canada (Chaput et al. 2017a, b) and Aus-
tralia (Cliff et al. 2017) respectively, met all the 24-h WHO 
guidelines.

Physical Activity Guideline

Preschool children in Singapore were better able to accom-
plish this guideline compared to preschool children in 
Canada and Australia. In the case of the Canadian study 
(Carlson et al. 2017), the physical activity requirement, 
was least accomplished by the preschool children. These 
differences are perhaps attributed to the differences in the 
methods used for estimating the physical activity between 
the two studies. In the Canadian research, physical activity 
was assessed using accelerometers whereas physical activity 
in the present research was parent-reported using an online 
survey. Nonetheless, objective and subjective assessments 
of physical activity are not immune to errors so when these 
data are compared, interpretations should be made with 

caution (Chia 2008). Weather and sociocultural differences 
between the two countries may also contribute to the dif-
ferent findings. For instance, Harrison et al. (2017) showed 
that accelerometer-determined physical activity of children 
varied with the daylight hours and weather conditions. They 
summarised that children from Northern European countries 
and Melbourne, Australia, were the most active, and better 
maintained their activity levels given the weather conditions 
they experienced compared to those in the United States and 
Western Europe. Singapore is geographically located close 
to the Tropics with uniform hours of daylight and a stable 
temperature range throughout the year. This may explain a 
relatively higher proportion of preschool children meeting 
the daily guideline of 180 min of physical activity in the 
present research.

Sleep Guideline

Similar studies show that among preschool children, the pro-
portions of those meeting the 10–13 h of night-time sleep 
are greater than those reported in the present research (see 
Table 1). For instance, Tamana et al. (2019) reported that 
84% of the 2427 children polled at 5 years old had 10–13 h 
of parent-reported night-time sleep, with other studies show-
ing a range of 83.9–88.7% (Chaput et al. 2017a, b; Cliff et al. 
2017) of children meeting the sleep guideline. Differences 
in sleep among preschool children are an interplay between 
‘culture (and therefore behaviour) and biology’ in explain-
ing children’s sleep (Jenni and O’Connor 2005). They cited 
Italian children aged 2–4 years having less night-time sleep 
than American children of the same age do. Italian children 
had no fixed bedtimes and often participated in evening 
social activities with adults and regularly fell asleep before 
they were put to bed according to New and Richman (1996). 
Liu et al. (2003) reported that Chinese schoolchildren had 
substantially shorter sleep durations than children in other 
cultures because of late bedtimes and early rise times for 
schooling. This shortened night-time sleep is reported in 
Japanese children too (Steger 2003). For both the Chinese 
and Japanese children, the reduced night-time sleep dura-
tions are attributed to the familial emphasis on studying and 
learning, and the pressures of academic achievement (Liu 
et al. 2003; Steger 2003). In the case of the present results, 
the night-time sleep of preschool children who met all three 
WHO guidelines was significantly longer than those who 
met none of the guidelines.

Sedentary Behaviour Guideline

In the present research, 26.5% of the preschool children 
met the guideline of limiting screen media use to 60 min or 
less over a 24-h period. This compares with 51.7% reported 
by Carson et al. (2017) and 17.3–24.4% reported by others 
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(Chaput et al. 2017a, b; Cliff et al. 2017). These differences 
in results across the Singaporean, Canadian and Australian 
research findings may be explained by contextual and socio-
economic differences between the countries. This empha-
sizes the need to conduct similar research within different 
countries for useful country and culture-specific data. In the 
present study, screen media use for those who met none of 
the guidelines was 4.3 times (3.0 vs. 0.7 h, see Table 2) that 
of those who met all the guidelines. Concomitantly, moder-
ate-to-vigorous play in those who met none of the guidelines 
was 27% that of children who met all the guidelines. The 
demerits of excessive screen media use among preschool 
children in Singapore needs amelioration. For instance, a 
systematic review of reviews showed that for children and 
adolescents, the evidence for the negative impact of exces-
sive screen time use was strongest for adiposity, unhealthy 
diet, depressive symptoms and quality of life (Stiglic and 
Viner 2019). Intervening early helps to reduce unhealthy 
screen habits from being entrenched in childhood and in 
adolescence and these interventions need to be relevant and 
sustainable.

Health‑Related Quality of Life and Meeting the WHO 
Guidelines

From Table 3, a significant difference in quality of life 
scores for total health, psychosocial health and physical 
health for preschool children who met all three guide-
lines compared to those who met none of the guidelines, 
is apparent. Few studies have examined the relationship 
between health-related quality of life and screen media 
use among preschool children. Among the few, Puder et al. 
(2013) reported that when compared to non-migrant pre-
school children, preschool children from migrant families 
living in two different regions in Switzerland, have sig-
nificantly lower PedsQL™ total score, in one region but 
not in the other. Importantly, Puder et al. (2013) reported 
that the most relevant confounders of their findings were 
parental education, paternal occupation, child screen 
time and child BMI. The screen time reported for chil-
dren aged 5–7 years was 31 ± 30, 37 ± 35 and 52 ± 49 min 
per day, respectively for families with both parents who 
were non-migrants, one parent and both parents who were 
migrants. The associated PedsQL™ Total Health scores 
were 84.2 ± 9.1, 82.7 ± 9.6 and 81.7 ± 11.7%, respec-
tively. In comparison, the Total Health Scores in the pre-
sent study are 82.9 ± 12.4, 78.6 ± 14.5 and 76.4 ± 15.1%, 
respectively for preschool children who met all three, met 
1–2 and met none of the guidelines stipulated by WHO on 
physical activity, sedentary behaviour and sleep. Also, the 
effect sizes were considered as moderate, where physical 
and psychosocial health, as was the Total Health score, 
was significantly different between the preschool children 

meeting all three guidelines versus meeting none of the 
guidelines. These results are in agreement to findings of a 
review of reviews conducted by Stiglic and Viner (2019), 
where a poorer quality of life in children and adolescents 
is featured as strong evidence of a negative impact for 
excessive screen media use.

Parent and Home Characteristics and WHO 
Guidelines

The present results show that preschool children who met 
none of the WHO guidelines tended to come from house-
holds with lower income brackets compared to those who 
met all three guidelines and with lower parental levels of 
education (see Table 3), albeit the effect sizes were weak. 
De Craemer et al. (2018) reported that a higher socio-
economic status was associated with less time spent on 
screen—based activities in children with maternal educa-
tion seemingly, the most influential parent characteristic 
in relation to children’s sedentary activities. Another study 
showed that in low-to-middle income countries, sedentary 
behaviour, is more strongly associated with income, than 
with parental education (Mielke et al. 2017). In the case 
of the present finding, it may be that more affluent parents 
were better able to provide less sedentary pursuits for their 
preschool children such as paying for physical activity 
sessions (e.g. swimming or dance classes, etc.). Parents 
with higher levels of education could be more discerning 
and aware of screen media use guidelines than those with 
lower education levels and were better able to regulate 
their children’s use of screen media. However, these expla-
nations may need to be confirmed in future qualitative 
research involving parents.

Strengths and Limitations

A key strength of the study is that the research involved a 
sizeable sample of parents of preschool children from the 
low-to-middle income segment of the population in Singa-
pore. They were, in terms of the parent ethnicity and gender 
of the preschool children, typical of the national popula-
tion of Singapore. It is apparently the first study to compare 
the 2019 WHO guidelines on Physical Activity, Sedentary 
Behaviour and Sleep, and its prevalence of adherence among 
preschool children in Singapore. A limitation of the study 
was that the data were gathered via online questionnaires, 
which involved subjective responses and the recall of par-
ents. However, mitigation measures to reduce social desir-
ability (online anonymous survey, appropriate development 
of the questionnaires), and recall bias (survey limited to a 
7-day recall) were in place.
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Conclusions

The research showed that 9.6% of preschool children met 
all three integrated 24-h guidelines on physical activity, 
sedentary behaviour and sleep and 12.6% met none of the 
guidelines. The health-related quality of life of preschool 
children were significantly higher for those who met more 
of the guidelines than those who met none with physi-
cal health affected the most. Efforts to educate parents of 
children in Singapore about these integrated guidelines to 
promote healthy growth and development of children in 
early childhood must be an actionable priority.
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