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Abstract: This study aimed to investigate the extent to which preschool children meet guidelines for
screen time (<1 h/day) and sleep (10–13 h/24-h) and explored home factors that affect these behaviors.
Parents of preschoolers across income settings in South Africa (urban high-income n = 27, urban
low-income n = 96 and rural low-income n = 142) completed a questionnaire. Urban high-income
children had higher rates of exceeding screen time guidelines (67.0%) than children from urban
low-income (26.0%) and rural low-income (3.5%) settings. Most children (81.0%) met sleep guidelines
on weekdays and on weekends (75.0%). More urban high-income children met the sleep guideline,
in comparison to both low-income settings. Fewer urban high-income parents (50.0%) thought that
screen time would not affect their preschooler’s health, compared to urban low-income (90.4%) and
rural low-income (81.7%) parents. Weeknight bedtime was positively correlated with both weekday
screen time (p = 0.001) and weekday TV time (p = 0.005), indicating that more time on screens
correlated with later bedtimes. Meeting screen time and sleep guidelines differs across income
settings, but it is evident that parents of preschoolers across all income settings would benefit from
greater awareness about guidelines.

Keywords: movement behavior; pediatrics; sedentary; sitting; physical activity

1. Introduction

There has been a recent shift towards integrated 24-h movement guidelines for physical activity
(PA), sedentary behavior, and sleep in preschool children. Newly released South African 24-h movement
guidelines for birth to five years [1] recommend: (i) at least 180 min of PA, which should include
at least 60 min of energetic play; (ii) less than 1 h of sedentary screen time; and (iii) 10 to 13 h of
sleep. These movement behavior guidelines align with those released by the WHO [2], screen time
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guidelines released by the American Academy of Pediatrics [3], and the National Sleep Foundation
guidelines [4]. Recent research from high-income countries shows that complying with these guidelines
is associated with better health and developmental outcomes in preschool children [5,6]. In this age
group, more time on screens has also been associated with less sleep [7].

Parents of preschool children play a pivotal role in managing their child’s behaviors, including
their PA, sleep, and particularly their screen time [8]. Specifically, setting rules around screen time is
important for helping young children to meet screen-time guidelines [9]. Parents’ perceptions about
sleep [10] and parenting self-efficacy [11] relating to their child’s sleep are further considerations within
the home environment (positive perceptions and higher parenting self-efficacy are related to longer
sleep). Factors such as ethnic variation, income differences, as well as differences between urban and
rural settings can impact parenting behaviors related to sleep [12,13].

Limited research has been conducted on sedentary behavior and sleep of preschool children
in South Africa (SA). One study found that children from a range of income settings spend a
significant portion (±73%) of their preschool day sedentary [14]. Another study with preschoolers
from a low-income urban setting reported low nocturnal sleep (objectively measured) average of
9.28 h ± 0.80 per night) and particularly late bed times on average (9:36 p.m. ± 52 min) [15]. No
research has addressed the extent to which preschool children in SA meet screen time and sleep
guidelines, or how these behaviors relate. Factors within the home that affect preschool children’s
screen time have also not been investigated across income and urban/rural settings in SA. Differences
between these settings are important to consider in light of the socio-political history of SA, which
significantly contributes to the current state of income inequality. Therefore, this study of preschool SA
children aimed to (1) report on compliance with parent-reported screen time and sleep guidelines; (2)
describe parent-reported home factors pertaining to screen time and sleep; and (3) identify differences
in these outcomes between urban high-income (UH) and low-income (UL), and rural low-income
(RL) settings.

2. Materials and Methods

Data for this study was collected in 2014–2015 as part of a larger descriptive, cross-sectional study
involving preschoolers and their parents/caregivers across a range of settings in SA. Data were collected
in four settings: a RL, two UL, and an UH setting, three of which have been described previously [16].
Two settings (one low- and one high-income) were based in Cape Town. The low-income setting in
Cape Town was a ‘’township”, and common challenges in this community include overcrowding, crime,
unemployment, alcohol misuse, and human immunodeficiency virus/acquired immune deficiency
syndrome. The second low-income urban setting was Soweto, a large urban area lining the mining belt
in Johannesburg, with a mixture of low-income informal housing, as well as a rising middle class [17].
The high-income setting was a collection of suburbs in Cape Town, where the population density is
approximately 15 times lower than the low-income Cape Town setting. The area has a number of
high-quality private and public schools, various private health facilities and services, public parks
and green spaces, expensive retailers, and well-serviced amenities. The low-income rural site was the
Bushbuckridge subdistrict in Mpumalanga province, where infrastructure and the level of education
are poor. Unemployment is widespread, with an estimated 60% of men and increasing numbers of
women migrating to more urban areas for work [18].

The preschools invited to participate were intentionally diverse to ensure that they were as
representative as possible, taking into account geographical location and socioeconomic status at a
community level (as previously described [16]). Parents whose children met the age criteria were
recruited through the preschools and contacted/invited by the relevant preschool teachers by means of
parent-teacher meetings (RL and UL preschools) and preschool newsletters (UH preschools), based on
the preference of the preschools. Where the parent-teacher meetings took place (at the RL and UL
preschools), the parents provided consent. In these settings, fieldworkers were employed to follow up
and administer the questionnaire to parents in their homes. In the UH setting, questionnaires and
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consent forms were dropped off at the preschools by the researcher and sent home with the children,
as per the requests of the preschool teachers. The only inclusion criterion was that the child of the
recruited parent needed to be in the preschool ‘’class”, i.e., at least three years old and not in Grade 1
(the first year of formal schooling). As such, five parents/caregivers of children aged below 3 years
returned questionnaires and these were excluded (see Figure 1). The sample consisted of a total of
265 parents/caregivers (hereafter referred to as parents) of preschool children (3–6 years): 27 UH
parents, 96 parents from the UL settings, and 142 parents from the RL setting.
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Figure 1. Recruitment details and exclusion for each setting.

The questionnaire used to assess preschool children’s screen time and sleep, and home factors
influencing preschool children’s screen time and sleep, was adapted from components of the Healthy
Active Preschool Years (HAPPY) parent questionnaire [19] and the Preschool-age Children’s Physical
Activity Questionnaire (Pre-PAQ) [20]. These questionnaires have been tested for reliability and
validity in Australian preschoolers from different income settings [19,20]. The adapted questionnaire
included questions pertaining to family demographics, screen time and sleep times, parental barriers,
self-efficacy, beliefs and behaviors relating to screen time, and the use/number of screens in the home.

All analyses are stratified by setting, as it was deemed appropriate despite the vast differences in
sample size, and due to differences shown between questionnaire respondents, child characteristics,
as well as the main variables of interest. Analyses were not stratified by parent sex, as the majority
of parents were female. Two questions that required parents to report confidence on a 3-point scale
from “not at all confident” to “extremely confident” are dichotomized, with the “not at all confident”
scores reported. Three questions that required parents to report agreement on a 5-point scale from
“strongly disagree” to “strongly agree” are dichotomized as “agree” (“strongly agree” and “agree”)
and “disagree” (“strongly disagree”, “disagree”, and “neither agree/disagree”) [21], with the “agree”
scores reported. Two questions required parents to answer on the 5-point scale described as 1 = Never;
2 = Rarely; 3 = Sometimes; 4 = A lot or most of the time; and 5 = Always; the scores for “Never” and
‘’‘Rarely’ were combined, and scores for “A lot or most of the time” and “Always” were combined,
therefore reducing the 5-point scale to a 3-point scale with all 3 scales reported (scores for “sometimes”
remained unchanged). Statements in the questionnaire that require the parents to recall frequency of
activities are reported independently.
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Stata 13 for Mac (StataCorp, College Station, TX, USA) was used to perform all statistical analyses.
Missing data from individual variables were excluded from analyses. Results are presented as
frequencies and percentages, with sample sizes for variables stated throughout the tabulated results
to indicate where data are missing. Chi-squared analyses were used to determine the differences
between settings for categorical data. To determine differences between settings for continuous data,
analysis of variance (ANOVA) analyses were used where data were normally distributed; for data
not normally distributed, Kruskal–Wallis analyses were used. The Brown–Forsythe robust test was
applied to determine significance given the unequal sample sizes. Where differences across settings
were significant (after the Brown–Forsythe robust test was applied), Bonferroni and Mann–Whitney U
post-hoc tests were used to determine specific between-setting differences. Spearman’s correlations
were used to explore the relationship between sleep and screen time.

Ethical approval for this research was obtained from the University of Cape Town Human
Research Ethics Committee (HREC REF 237/2012), the University of the Witwatersrand Human
Research Ethics Committee (Medical) (M140250), and the Mpumalanga Provincial Departments
of Health and Education. All parents provided written informed consent for their participation.
This study adheres to the guidelines described in the Declaration of Helsinki Ethical Principles for
Medical Research Involving Human Subjects [22].

3. Results

3.1. Demographic Characteristics

Table 1 presents demographic characteristics of the sample. UH children were significantly older
than children from low-income settings, and parents from the UH setting were significantly older than
UL parents (both p < 0.05). The UH and RL parents were of a similar age, even though 30% of the
RL sample were grandmothers, where none of the respondents in the UH sample were grandparents.
With regards to socioeconomic indicators, education levels were significantly lower amongst the
low-income parents, with the RL parents having the lowest education levels (p < 0.05). Car ownership
was significantly different between settings, with the majority of UH parents having a car, compared to
less than a third of low-income parents (p < 0.05). The majority of parents reported owning a television,
although significantly fewer parents reported this in the RL setting (p < 0.05).

Table 1. Demographic characteristics of parents/caregivers by income setting.

Characteristics Total (n = 265) UH (n = 27) UL (n = 96) RL (n = 142)

Age (years)

Caregiver (n = 256) 37.5 ± 11.7 41.4 ± 4.9 a 34.0 ± 7.8 39.1 ± 13.9
Child (n = 259) 4.8 ± 0.7 5.3 ± 0.5 a,b 4.7 ± 0.7 4.8 ± 0.6

Relationship to the preschool child (n = 263) *

Mother 194 (73.8%) 26 (96.3%) 80 (85.1%) 88 (62.0%)
Father 11 (4.2%) 1 (3.7%) 7 (7.5%) 3 (2.1%)
Grandmother 47 (17.9%) 0 4 (4.3%) 43 (30.3%)
Other 11 (4.2%) 0 3 (3.2%) 8 (5.6%)

Highest level of education (n = 260) *

Grade 9 or lower 46 (17.7%) 0 4 (4.4%) 42 (29.8%)
Grade 10–11 54 (20.8%) 0 19 (20.7%) 35 (24.8%)
Grade 12/matriculated 90 (34.6%) 4 (14.8%) 42 (45.7%) 44 (31.2%)
Tertiary diploma/certificate 39 (15.0%) 7 (25.9%) 14 (15.2%) 18 (12.8%)
University degree 31 (11.9%) 16 (59.3%) 13 (14.1%) 2 (1.4%)

Data presented as n (%), except for age (years). UH = urban high-income, UL = urban low-income, RL = rural
low-income. “Other” relationship includes grandfathers, aunts, and uncles. * p < 0.05 for difference between
groups after robust test for unequal sample size applied. a Significant difference between UH and UL; b Significant
difference between UH and RL; p < 0.05.
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3.2. Children’s Behaviors and Home Factors

Parent-reported screen time and ownership of screen-based devices are presented in Table 2.
Children from UH settings have more screens and engage in more screen time, with RL children
engaging the least (p < 0.05). In terms of overall screen time compliance, significant differences between
settings were evident (X2 = 88.04, p < 0.001).

Table 2. Parent report of availability of screen devices and child screen time by setting.

Screen Time Variables Total UH UL RL

Smart phone/digital tablet (e.g., iPad) (n = 255) (n = 27) (n = 86) (n = 142)
Has in the home (%) * 78.1 92.6 78.1 75.4
Engages in this screen time (n (%)) * 68 (25.9%) 20 (74.1%) 33 (40.7%) 11 (7.8%)
Total time: weekdays (h/wk) † 1.74 ± 1.22 1.96 ± 1.63 1.65 ± 1.04 1.64 ± 1.00
Total time: weekend (h/wkd) † 2.01 ± 1.65 1.45 ± 1.09 2.79 ± 1.92 0.83 ± 0.29

TV/video’s/DVDs (n = 256) (n = 27) (n = 87) (n = 142)
Has in the home (%) 84.9 96.3 90.6 78.9
Engages in this screen time (n (%)) 223 (87.1%) 27 (100%) 76 (87.4%) 120 (84.5%)
Total time: weekdays (h/wk) †,* 2.72 ± 2.08 5.08 ± 3.62 a,b 2.90 ± 1.31 c 2.11 ± 1.45
Total time: weekend (h/wkd) †,* 2.71 ± 1.87 3.75 ± 2.32 a 3.68 ± 2.11 c 1.87 ± 1.00

Playstation©/Nintendo©/X-Box©/Gameboy©/other
computer games

(n = 256) (n = 27) (n = 87) (n = 142)

Has in the home (%) 15.8 63.0 14.6 7.8
Engages in this screen time (n (%)) * 22 (8.6%) 6 (22.2%) 14 (16.1%) 2 (1.4%)
Total time: weekdays (h/wk) † 2.63 ± 2.17 1.55 ± 0.84 3.4 ± 2.71 2.50 ± 2.12
Total time: weekend (h/wkd) †,* 2.58 ± 2.04 1.10 ± 0.73 3.86 ± 1.95 a 0

Computer/internet (excluding games) (n = 256) (n = 27) (n = 87) (n = 142)
Has in the home (%) 26.4 88.9 29.2 12.7
Engages in this screen time (n (%)) 14 (5.5%) 2 (7.4%) 7 (8.1%) 5 (3.5%)
Total time: weekdays (h/wk) † 2.33 ± 1.60 5.0 ± 0 1.7 ± 0.97 1.9 ± 1.34
Total time: weekend (h/wkd) † 2.56 ± 2.06 5.5 ± 0.7 1.8 ± 1.10 0.50 ± 0

Children meeting the screen time guideline
(<1 h/day) * (%) (81.9%) (33.3%) (74.0%) (96.5%)

Total screen time: weekdays (h/wk) †,*
(n = 206)

3.38 ± 3.09
(n = 26)

6.91 ± 5.03 a,b
(n = 61)

3.89 ± 2.77 c
(n = 119)

2.35 ± 1.83

Total screen time: weekend (h/wkd) †,*
(n = 170)

3.44 ± 3.23
(n = 27)

5.33 ± 3.83 a,b
(n = 52)

5.18 ± 3.99 c
(n = 91)

1.88 ± 1.02

UH = urban high UL = urban low-income, RL = rural low-income. * p < 0.05 for difference between groups after
robust test for unequal sample size applied. a Significant difference between UH and UL; b Significant difference
between UH and RL; c Significant difference between UL and RL; p < 0.05. † Data shown only for children who
engage in screen time with this device.

Table 3 reports on parents’ perceptions of their child’s screen time. The majority of low-income
parents did not think that their child’s television time would affect their health, and only half of the UH
parents thought that their child’s television time would affect their health. Parents from the RL setting
were the least likely to limit their child’s screen time and were the least confident to influence their
child’s screen time behavior. Parents’ reporting of sleep is presented in Table 4. Children in the UL
setting get to bed later during the week than children in the UH and RL settings, and later on weekends
than children in the RL setting. Children in the RL setting wake up earlier than the children from
both urban settings on weekdays. On weekends, children from the UH setting wake up earlier than
children from the low-income settings; children from the UL settings wake up later than children from
the RL setting. Children from the UH setting get less total sleep than children from the low-income
settings on weekends, with children from the UL setting getting the most sleep on weekends. However,
this can be accounted for by the fact that more children from the low-income settings are napping
during the day. In terms of meeting the guideline for 10–13 h of sleep (per 24 h), more children from
the UH setting met the guideline, in comparison to the low-income settings where it was observed
that 19.6% of children in the UL setting did not meet the guideline on weekdays, but 36.8% exceeded
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the guideline on weekends. With reference to average sleep (for week and weekend days combined),
81.6% of the children met the sleep guideline.

Table 3. Parent perceptions of preschool child’s screen time.

Screen Time Perceptions Total (n = 264) UH (n = 27) UL (n = 95) RL (n = 142)

Child is more likely to watch TV than be active (%) *

Never/Rarely 43.6 11.1 15.8 68.3
Sometimes 36.7 77.8 43.2 24.7
Most of the time/Always 18.9 7.4 41.1 6.3

Child is more likely to play electronic games than be active (%) *

Never/Rarely 59.5 44.4 32.3 80.3
Sometimes 19.9 37.0 21.5 15.5
Most of the time/Always 19.1 11.1 44.1 4.2

Parent believes amount of TV child watches
would not affect his/her health (%) †,* 81.7 50.0 90.4 81.7

Parent limits TV time (%) †,* 74.8 76.9 90.1 64.5
Parent limits computer and electronic game
time (%) †,* 68.9 81.5 87.5 54.9

Parent not confident to get child to choose
activity instead of computer/e-games (%) β,* 33.3 3.7 10.9 53.5

Parent not confident to say no to child’s
requests to play on computer/e-games (%) β,* 42.4 7.4 14.8 66.2

Data presented as %. † = % who agree. β = % not at all confident. UH = urban high-income, UL = urban low-income,
RL = rural low-income. * p < 0.05 for difference between groups.

Table 4. Parent report of child sleep behaviors on weekdays and weekend days, by setting.

Sleep Variables Total UH UL RL

Bedtime: weekdays (h:mm) * (n = 262)
19:55 ± 00:47

(n = 27)
19:45 ± 00:31

(n = 93)
20:23 ± 00:53 a,c

(n = 142)
19:39 ± 00:37

Wakeup time: weekdays (h:mm) * (n = 261)
06:15 ± 00:39

(n = 27)
06:32 ± 00:30 b

(n = 92)
06:32 ± 00:38 c

(n = 142)
06:01 ± 00:35

Bedtime: weekends (h:mm) * (n = 257)
20:06 ± 00:55

(n = 27)
20:07 ± 00:43

(n = 89)
20:20 ± 01:10 c

(n = 141)
19:57 ± 00:43

Wakeup time: weekends (h:mm) * (n = 258)
07:34 ± 01:10

(n = 27)
06:46 ± 00:41 a,b

(n = 89)
08:10 ± 01:18 c

(n = 142)
07:22 ± 00:59

Total sleep per 24-h: weekdays (h) (n = 261)
11.04 ± 1.33

(n = 27)
10.84 ± 0.57

(n = 92)
11.04 ± 1.59

(n = 142)
11.08 ± 1.25

Total sleep per 24-h: weekends (h) * (n = 255)
12.14 ± 1.75

(n = 27)
10.69 ± 0.57 a,b

(n = 87)
12.71 ± 2.16 c

(n = 141)
12.07 ± 1.42

Children nap during the day (%) * (n = 261)
53.6

(n = 27)
14.8

(n = 92)
71.7

(n = 142)
49.3

Nap duration: weekdays (h) (n = 117)
1.63 ± 0.88

(n = 1)
1.5 ± 0

(n = 49)
1.80 ± 1.00

(n = 67)
1.50 ± 0.76

Nap duration: weekends (h) (n = 110)
1.68 ± 0.93

(n = 1)
1.5 ± 0

(n = 44)
2.01 ± 1.07

(n = 65)
1.45 ± 0.75

Sleep guideline adherence: weekdays (%) * (n = 261) (n = 27) (n = 92) (n = 142)

Insufficient sleep 12.3 3.7 19.6 9.2

Sufficient sleep 80.8 96.3 70.7 84.5

Excess sleep 6.9 0 9.8 6.3

Sleep guideline adherence: weekends (%) * (n = 255) (n = 27) (n = 87) (n = 141)

Insufficient sleep 3.9 3.7 4.6 3.6

Sufficient sleep 74.9 96.3 58.6 80.9

Excess sleep 21.2 0 36.8 15.6

UH = urban high-income, UL = urban low-income, RL = rural low-income. * p < 0.05 for difference between groups.
a Significant difference between UH and UL; b Significant difference between UH and RL; c Significant difference
between UL and RL; p < 0.05.
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Figure 2 shows nocturnal and total sleep for weekdays and weekend days for each setting,
indicating that children in the UL setting are napping more during the day to make up for a shorter
nocturnal sleep duration.
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Time spent sleeping was not correlated with any screen time variables (all p > 0.05). However,
weeknight bedtime was positively and significantly correlated with both weekday screen time (ρ = 0.227,
p = 0.001, n = 203) and weekday TV time (ρ = 0.199, p = 0.005, n = 197), indicating that more time
on screens correlated with later bedtimes. Weekend bedtime was not significantly correlated with
weekend screen time (ρ = 0.140, p = 0.072, n = 166), nor weekend TV time (ρ = 0.128, p = 0.105, n = 162).

4. Discussion

While previous research shows that SA preschool children are likely to be meeting PA guidelines
for their age group [16,23], these study findings reveal that fewer children are meeting guidelines for
screen time and sleep. Excess screen time was the most concerning for UH children, which is contrary
to research from high-income countries that has found that excess screen time amongst young children
is more of a concern in low-income settings [24,25]. However, Australian preschool children from a
range of income settings were also found to have low levels (17.3%) of compliance with current screen
time guidelines [26].

Given that children in the UH setting had more access to screens, their excess screen time is not
surprising. However, it contrasts with UH parents reporting that they limit screen time, and with
them expressing high levels of confidence to manage this behavior. UH parents’ relatively low level of
awareness (50%) of the impact of television on their child’s health is concerning, particularly given
their higher level of education and access to information. Within this group, there appears to be a
misalignment between parents’ behaviors, knowledge, and self-efficacy, and their children’s behavior,
which suggests a key area for intervention. Levels of awareness (regarding the impact of television



Int. J. Environ. Res. Public Health 2020, 17, 5449 8 of 12

on their child’s health) were even lower amongst low-income parents, which is somewhat similar to
low-income settings in the USA [24]. This is particularly problematic in the UL setting, where children
are exceeding screen time guidelines on weekends, and given that in this sample, increased screen
time was correlated with later bedtimes. These findings highlight the importance of disseminating
information about screen time guidelines to parents of preschool children.

The proportion of children meeting sleep guidelines (81.6%) is similar to what has been found in
this age group in other settings, including Australia (88.7%) [26] and Canada (83.9%) [27]. However,
the between-setting differences are of interest. UH children in this study slept less on the weekends,
and it is possible that this could be related to screen time on weekends, although research with larger
samples is required to confirm this. The differences in nocturnal sleep between settings could potentially
be explained by differences in sleep conditions and bedtime routines. Bed- and room-sharing is typical
in some low-income settings [10], and bedtime routines have been found to be less prevalent in
low-income settings [12].

Excess sleep amongst some UL children also warrants further investigation to see if this is
replicated in larger samples from these types of settings. Research with adults and older adults in
similar UL settings in SA shows a tendency for longer sleep duration [28,29]. The findings presented
in this paper suggest that this sleep pattern might start at a young age in these settings, or that the
habit of prolonged sleep amongst adults in a household could be passed on to children. Since excess
sleep may be detrimental to the health and well-being of school-aged [30] and younger children [6],
future research and intervention strategies with preschool children should take both insufficient and
excess sleep into account.

The findings from the rural parents are perhaps the most interesting. Although children in this
setting have the least access to screens and reportedly engage in the least screen time, rural parents
were the least likely to have rules about screen time and were the least confident to influence their
child’s screen time behavior. This may be because in these settings there is less need for rules pertaining
to screen time. However, considering the rapidly transitioning nature of settings such as these in
SA [31] and thus the potential increase in access to screens, it would be worth tracking these behaviors
into later childhood, as screen time and sleep may not remain in the healthy range.

In terms of factors within the home that could be associated with screen time and sleep behaviors
in this study, this study only examined a limited number of factors within the home and did not fully
explore the complexity of the home environment in terms of its potential influence on health behaviors.
However, the findings of this study suggest that the impact of household-level income disparities on
preschool children’s health behaviors need to be investigated further. This may include exploring
the impact of the individual playing the primary caregiving role and the age of this caregiver (e.g.,
older caregivers such as grandparents have been found to perceive screen time negatively and so are
inclined to limit it in low-income settings [32]). The predominance of female caregivers in the sample
is not unexpected since many children in low-income SA settings grow up without a father in the
household [33], but contextual differences need to be taken into consideration when intervening to
promote healthy behaviors amongst young children in SA.

The main limitation of this study is the reliance on parent-report data. However, in the absence of
an objective measure of screen time, self-report is the most feasible means of assessing this behavior.
Another major limitation of this study is the vast difference between sample sizes for each income
group. Collecting data from UH parents proved to be particularly challenging, and statistical methods
were applied where appropriate to correct for the discrepancies. This study was also limited by the
lack of a specific indicator to determine high- and low-income status. The settings were classified at a
community level, rather than a household or individual level. Despite these limitations, it is important
to note that this is the first study to assess parent-reported preschool children’s screen time and sleep
behaviors in SA and to look at differences across income settings. Another limitation of the study
was the use of a questionnaire not validated in SA. However, no validated questionnaire exists for
this age group in SA, and so the most appropriate questionnaires were chosen and adapted. In an
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attempt to adapt the HAPPY and Pre-PAQ questionnaires to make the final questionnaire applicable
across a wide range of settings in SA, it is possible that certain questions were not relevant in some
settings. This may have led to spurious responses, especially in the low-income settings where levels
of education and literacy were lower, although the assistance of a local fieldworker was intended to
minimize these types of responses.

5. Conclusions

This study contributes to a growing body of literature on screen time and sleep in SA preschool
children, and the extent to which children in this age group are meeting relevant guidelines. Although
there are differences in behaviors across income settings, it is evident that parents of preschool children
in all settings would benefit from greater awareness about guidelines for screen time and sleep in this
age group.

Author Contributions: Conceptualization, C.E.D., Methodology, C.E.D., S.A.T., T.H., and R.A.J.; Software,
S.A.T., E.D.W.; Validation, C.E.D., S.A.T., T.H., E.D.W., and R.A.J.; Formal Analysis, C.E.D., S.A.T., T.H.,
and R.A.J.; Investigation, C.E.D., S.A.T., S.A.N., K.K., and R.T.; Resources, C.E.D.; Data Curation, S.A.T.,
E.D.W.; Writing—Original Draft Preparation, S.A.T. and C.E.D.; Writing—Review and Editing, C.E.D., T.H.,
R.A.J., S.A.N., K.K., E.D.W., and R.T.; Visualization, S.A.T.; Supervision, C.E.D., E.D.W., T.H., and R.A.J.; Project
Administration, C.E.D. and E.D.W.; Funding Acquisition, C.E.D. All authors have read and agreed to the published
version of the manuscript.

Funding: This research was funded by the SA National Research Foundation (CPRR13090934186) and the
University of Cape Town University Research Committee. At the time that this research took place, S.A.T. received
support from the DST-NRF Centre of Excellence in Human Development at the University of the Witwatersrand,
Johannesburg in the Republic of South Africa. Opinions expressed and conclusions arrived at are those of the author
and are not to be attributed to the Centre of Excellence in Human Development. At the time of data collection,
T.H. was funded by a National Health and Medical Research Council Early Career Fellowship (APP1070571).

Acknowledgments: The authors would like to thank the preschools and parents involved in this study, as well as
Rose Mnisi for her assistance in data collection.

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design of the
study; in the collection, analyses, or interpretation of data; in the writing of the manuscript; or in the decision to
publish the results.

References

1. Draper, C.E.; Tomaz, S.A.; Biersteker, L.; Cook, C.J.; Couper, J.; De Milander, M.; Flynn, K.; Giese, S.; Krog, S.;
Lambert, E.V.; et al. The South African 24-Hour Movement Guidelines for Birth to 5 Years: An Integration of
Physical Activity, Sitting Behavior, Screen Time, and Sleep. J. Phys. Act. Health 2020, 17, 109–119. [CrossRef]

2. Willumsen, J.; Bull, F. Development of WHO Guidelines on Physical Activity, Sedentary Behavior, and Sleep
for Children Less Than 5 Years of Age. J. Phys. Act. Health 2020, 17, 96–100. [CrossRef]

3. American Academy of Pediatrics. Media and Young Minds. Pediatrics 2016, 138, e20162591. [CrossRef]
[PubMed]

4. Hirshkowitz, M.; Whiton, K.; Albert, S.M.; Alessi, C.; Bruni, O.; DonCarlos, L.; Hazen, N.; Herman, J.;
Katz, E.S.; Kheirandish-Gozal, L.; et al. National Sleep Foundation’s sleep time duration recommendations:
Methodology and results summary. Sleep Health 2015, 1, 40–43. [CrossRef] [PubMed]

5. Carson, V.; Chaput, J.-P.; Janssen, I.; Tremblay, M.S. Health associations with meeting new 24-hour movement
guidelines for Canadian children and youth. Prev. Med. 2017, 95, 7–13. [CrossRef] [PubMed]

6. Chaput, J.P.; Gray, C.E.; Poitras, V.J.; Carson, V.; Gruber, R.; Birken, C.S.; MacLean, J.E.; Aubert, S.; Sampson, M.;
Tremblay, M.S. Systematic review of the relationships between sleep duration and health indicators in the
early years (0–4 years). BMC Public Health 2017, 17, 855. [CrossRef]

7. Xu, H.; Wen, L.M.; Hardy, L.L.; Rissel, C. Associations of outdoor play and screen time with nocturnal sleep
duration and pattern among young children. Acta Paediatr. 2016, 105, 297–303. [CrossRef]

8. Hnatiuk, J.A.; Hesketh, K.R.; Van Sluijs, E.M.F. Correlates of home and neighbourhood-based physical
activity in UK 3-4-year-old children. Eur. J. Public Health 2016, 26, 947–953. [CrossRef]

http://dx.doi.org/10.1123/jpah.2019-0187
http://dx.doi.org/10.1123/jpah.2019-0457
http://dx.doi.org/10.1542/peds.2016-2591
http://www.ncbi.nlm.nih.gov/pubmed/27940793
http://dx.doi.org/10.1016/j.sleh.2014.12.010
http://www.ncbi.nlm.nih.gov/pubmed/29073412
http://dx.doi.org/10.1016/j.ypmed.2016.12.005
http://www.ncbi.nlm.nih.gov/pubmed/27923668
http://dx.doi.org/10.1186/s12889-017-4850-2
http://dx.doi.org/10.1111/apa.13285
http://dx.doi.org/10.1093/eurpub/ckw067


Int. J. Environ. Res. Public Health 2020, 17, 5449 10 of 12

9. De Jong, E.; Visscher, T.L.S.; HiraSing, R.A.; Heymans, M.W.; Seidell, J.C.; Renders, C. Association between
TV viewing, computer use and overweight, determinants and competing activities of screen time in 4- to
13-year-old children. Int. J. Obes. 2011, 37, 47–53. [CrossRef]

10. Martinez, S.M.; Thompson-Lastad, A. Latino Parents’ Insight on Optimal Sleep for Their Preschool-Age
Child: Does Context Matter? Acad. Pediatr. 2015, 15, 636–643. [CrossRef]

11. Heerman, W.J.; Taylor, J.L.; Wallston, K.A.; Barkin, S.L. Parenting Self-Efficacy, Parent Depression, and Healthy
Childhood Behaviors in a Low-Income Minority Population: A Cross-Sectional Analysis. Matern. Child
Health J. 2017, 21, 1156–1165. [CrossRef] [PubMed]

12. Patrick, K.E.; Millet, G.; Mindell, J.A. Sleep Differences by Race in Preschool Children: The Roles of Parenting
Behaviors and Socioeconomic Status. Behav. Sleep Med. 2015, 14, 467–479. [CrossRef] [PubMed]

13. Bathory, E.; Tomopoulos, S. Sleep Regulation, Physiology and Development, Sleep Duration and Patterns,
and Sleep Hygiene in Infants, Toddlers, and Preschool-Age Children. Curr. Probl. Pediatr. Adolesc. Health Care
2017, 47, 29–42. [CrossRef] [PubMed]

14. Jones, S.; Hendricks, S.; Draper, C.E. Assessment of Physical Activity and Sedentary Behavior at Preschools
in Cape Town, South Africa. Child. Obes. 2014, 10, 501–510. [CrossRef] [PubMed]

15. Tomaz, S.A.; Prioreschi, A.; Watson, E.D.; McVeigh, J.A.; Rae, D.E.; Jones, R.A.; Draper, C.E. Body mass index,
physical activity, sedentary behavior, sleep and gross motor skill proficiency in preschool children from a
low- to middle-income, urban setting. J. Phys. Act. Health 2019, 16, 525–532. [CrossRef] [PubMed]

16. Draper, C.E.; Tomaz, S.A.; Stone, M.; Hinkley, T.; Jones, R.A.; Louw, J.; Twine, R.; Kahn, K.; Norris, S.A.
Developing Intervention Strategies to Optimise Body Composition in Early Childhood in South Africa.
BioMed Res. Int. 2017, 2017. [CrossRef]

17. Richter, L.; Norris, S.; Pettifor, J.M.; Yach, D.; Cameron, N. Cohort Profile: Mandela’s children: The 1990 Birth
to Twenty study in South Africa. Int. J. Epidemiol. 2007, 36, 504–511. [CrossRef]

18. Kahn, K.; Collinson, M.A.; Gómez-Olivé, F.X.; Mokoena, O.; Twine, R.; Mee, P.; Afolabi, S.A.; Clark, B.D.;
Kabudula, C.W.; Khosa, A.; et al. Profile: Agincourt Health and Socio-demographic Surveillance System.
Int. J. Epidemiol. 2012, 41, 988–1001. [CrossRef]

19. Hinkley, T.; Salmon, J.; Okely, A.D.; Crawford, D.; Hesketh, K. The HAPPY study: Development and
reliability of a parent survey to assess correlates of preschool children’s physical activity. J. Sci. Med. Sport
2012, 15, 407–417. [CrossRef]

20. Dwyer, G.M.; Hardy, L.L.; Peat, J.K.; Baur, L.A. The validity and reliability of a home environment
preschool-age physical activity questionnaire (Pre-PAQ). Int. J. Behav. Nutr. Phys. Act. 2011, 8, 86. [CrossRef]

21. Hinkley, T.; Salmon, J.; Okely, A.D.; Crawford, D. The correlates of preschoolers’ compliance with screen
recommendations exist across multiple domains. Prev. Med. 2013, 57, 212–219. [CrossRef] [PubMed]

22. World Medical Association Declaration of Helsinki. JAMA 2013, 310, 2191. [CrossRef] [PubMed]
23. Tomaz, S.A.; Hinkley, T.; Jones, R.A.; Twine, R.; Kahn, K.; Norris, S.A.; Draper, C.E. Objectively Measured

Physical Activity in South African Children Attending Preschool and Grade R: Volume, Patterns, and Meeting
Guidelines. Pediatr. Exerc. Sci. 2020, 1–7. [CrossRef] [PubMed]

24. Asplund, K.M.; Kair, L.R.; Arain, Y.H.; Cervantes, M.; Oreskovic, N.M.; Zuckerman, K.E. Early Childhood
Screen Time and Parental Attitudes Toward Child Television Viewing in a Low-Income Latino Population
Attending the Special Supplemental Nutrition Program for Women, Infants, and Children. Child. Obes. 2015,
11, 590–599. [CrossRef]

25. Carson, V.; Kuzik, N. Demographic correlates of screen time and objectively measured sedentary time and
physical activity among toddlers: A cross-sectional study. BMC Public Health 2017, 17, 187. [CrossRef]

26. Cliff, D.; McNeill, J.; Vella, S.A.; Howard, S.J.; Santos, R.; Batterham, M.; Melhuish, E.; Okely, A.D.;
De Rosnay, M. Adherence to 24-Hour Movement Guidelines for the Early Years and associations with
social-cognitive development among Australian preschool children. BMC Public Health 2017, 17, 857.
[CrossRef]

27. Chaput, J.-P.; Colley, R.C.; Aubert, S.; Carson, V.; Janssen, I.; Roberts, K.C.; Tremblay, M.S. Proportion
of preschool-aged children meeting the Canadian 24-Hour Movement Guidelines and associations with
adiposity: Results from the Canadian Health Measures Survey. BMC Public Health 2017, 17, 829. [CrossRef]

28. Gómez-Olivé, X.; Rohr, J.K.; Roden, L.C.; Rae, D.E.; Von Schantz, M. Associations between sleep parameters,
non-communicable diseases, HIV status and medications in older, rural South Africans. Sci. Rep. 2018,
8, 17321. [CrossRef]

http://dx.doi.org/10.1038/ijo.2011.244
http://dx.doi.org/10.1016/j.acap.2015.07.003
http://dx.doi.org/10.1007/s10995-016-2214-7
http://www.ncbi.nlm.nih.gov/pubmed/28092060
http://dx.doi.org/10.1080/15402002.2015.1017101
http://www.ncbi.nlm.nih.gov/pubmed/26406552
http://dx.doi.org/10.1016/j.cppeds.2016.12.001
http://www.ncbi.nlm.nih.gov/pubmed/28117135
http://dx.doi.org/10.1089/chi.2014.0097
http://www.ncbi.nlm.nih.gov/pubmed/25353264
http://dx.doi.org/10.1123/jpah.2018-0133
http://www.ncbi.nlm.nih.gov/pubmed/31154894
http://dx.doi.org/10.1155/2017/5283457
http://dx.doi.org/10.1093/ije/dym016
http://dx.doi.org/10.1093/ije/dys115
http://dx.doi.org/10.1016/j.jsams.2011.12.009
http://dx.doi.org/10.1186/1479-5868-8-86
http://dx.doi.org/10.1016/j.ypmed.2013.05.020
http://www.ncbi.nlm.nih.gov/pubmed/23732249
http://dx.doi.org/10.1001/jama.2013.281053
http://www.ncbi.nlm.nih.gov/pubmed/24141714
http://dx.doi.org/10.1123/pes.2019-0216
http://www.ncbi.nlm.nih.gov/pubmed/32434147
http://dx.doi.org/10.1089/chi.2015.0001
http://dx.doi.org/10.1186/s12889-017-4125-y
http://dx.doi.org/10.1186/s12889-017-4858-7
http://dx.doi.org/10.1186/s12889-017-4854-y
http://dx.doi.org/10.1038/s41598-018-35584-0


Int. J. Environ. Res. Public Health 2020, 17, 5449 11 of 12

29. Rae, D.E.; Pienaar, P.R.; Henst, R.H.; Roden, L.C.; Goedecke, J.H. Associations between long self-reported
sleep, obesity and insulin resistance in a cohort of premenopausal Black and White South African women.
Sleep Health 2018, 4, 558–564. [CrossRef]

http://dx.doi.org/10.1016/j.sleh.2018.08.005


Int. J. Environ. Res. Public Health 2020, 17, 5449 12 of 12

30. Chaput, J.-P.; Weippert, M.; Leblanc, A.G.; Hjorth, M.F.; Michaelsen, K.F.; Katzmarzyk, P.T.; Tremblay, M.S.;
Barreira, T.V.; Broyles, S.T.; Fogelholm, M.; et al. Are Children Like Werewolves? Full Moon and Its
Association with Sleep and Activity Behaviors in an International Sample of Children. Front. Pediatr. 2016,
4, 229. [CrossRef]

31. Kimani-Murage, E.W.; Kahn, K.; Pettifor, J.M.; Tollman, S.; Dunger, D.B.; Gómez-Olivé, X.; Norris, S.A.
The prevalence of stunting, overweight and obesity, and metabolic disease risk in rural South African
children. BMC Public Health 2010, 10, 158. [CrossRef] [PubMed]

32. Tomaz, S.A.; Okely, A.D.; Van Heerden, A.; Vilakazi, K.; Samuels, M.-L.; Draper, C.E. The South African
24-Hour Movement Guidelines for Birth to 5 Years: Results from the Stakeholder Consultation. J. Phys.
Act. Health 2020, 17, 126–137. [CrossRef] [PubMed]

33. Richter, L.; Chikovore, J.; Makusha, T. The status of fatherhood and fathering in South Africa. Child. Educ.
2010, 86, 360–365. [CrossRef] [PubMed]

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.3389/fped.2016.00024
http://dx.doi.org/10.1186/1471-2458-10-158
http://www.ncbi.nlm.nih.gov/pubmed/20338024
http://dx.doi.org/10.1123/jpah.2019-0188
http://www.ncbi.nlm.nih.gov/pubmed/31877558
http://dx.doi.org/10.1080/00094056.2010.10523170
http://www.ncbi.nlm.nih.gov/pubmed/23864733
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Results 
	Demographic Characteristics 
	Children’s Behaviors and Home Factors 

	Discussion 
	Conclusions 
	References

