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Abstract

Background

Socioeconomic status (SES) is an important determinant of screen time (ST) in children and
adolescents, however, the association between SES and ST is not fully understood in
China. This study aimed to investigate the association between SES and ST (operationa-
lized as meeting the ST guidelines; no more than 2 hours per day) in Chinese children and
adolescents.

Methods

Cross-sectional data of 2,955 Chinese children and adolescents aged 8 to 17(53.4% girls)
were used. SES was measured using indicators of parental education and perceived family
wealth. ST was assessed with detailed items from the Health Behaviour School-aged Chil-
dren survey questionnaires. Descriptive statistics and a Chi-square test were used to report
the sample characteristics and analyse ST differences across different sociodemographic
groups. A binary logistic regression was then applied to analyse the association of SES indi-
cators with ST in children and adolescents.

Results

Overall, 25.3% of children and adolescents met the ST guidelines. Children and adolescents
with higher parental education levels were 1.84 [95% CI 1.31-2.57; father] and 1.42 [95% ClI
1.02-1.98; mother] times more likely to meet the ST guidelines than those with lower paren-
tal education levels. Associations between SES and ST varied across sex and grade
groups. Moreover, the associations of SES with ST on weekdays and weekends were
different.

Conclusions

This study demonstrated the association between SES and ST in children and adolescents,
highlighting the importance of targeting children and adolescents with low SES levels as an
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intervention priority. Based on our findings, specific interventions can be tailored to effec-
tively reduce ST. Future studies are encouraged to use longitudinal or interventional designs
to further determine the association between SES and ST.

Introduction

Sedentary behaviour is defined as any waking behaviour characterized by energy of <1.5 meta-
bolic equivalents undertaken in a sitting, reclining, or recumbent posture [1]. Screen time
(ST), which refers to time spent in watching TV, playing computer games, or playing video
games in another way, is an important source of sedentary behaviour, although it does not nec-
essarily reflect total sedentary behaviour time [2]. High levels of ST have become a widespread
public health concern [3, 4], as it has been recognized as a health risk factor [5, 6] independent
of physical activity (PA) levels [7]. The Canadian 24-Hour Movement Guidelines recommend
that children and adolescents limit daily ST no more than 2 hours [8, 9]. Evidence has shown
that excessive ST in children and adolescents is associated with various unhealthy behaviours
such as irregular sleep [10, 11], eating disorders, poor eating habits [12, 13], as well as physical
health outcomes, including obesity, cardiovascular disease, musculoskeletal disease, and higher
all-cause mortality [14, 15]. In addition, excessive ST is also strongly associated with a decline
in children’s cognitive and social skills [16].

Despite increasing health awareness of ST, high levels of ST remain prevalent in children
and adolescents [17, 18]. Guthold et al. compared data from 34 countries, and they found that
the percentage of children and adolescents who reported 3 hours or more of ST per day
exceeded 30% [19]. In the United States, less than 20% of children and adolescents failed to
meet the ST guidelines [20], with ST up to 7.7 hours per day [21]. A similar disappointing situ-
ation has been reported in Canada, where children and adolescents spend an average of 8.6
hours per day being sedentary [22]. Children and adolescents also reported an increase in ST
in low- and middle-income countries. For example, in China, only 25.5% of children and ado-
lescents meet the ST guidelines [23], with TV viewing time increased from 1 hours per day in
1997 to 1.43 hours per day in 2004 [24], then remaining relatively stable between 2004 and
2011 [25].

ST has become an independent factor negatively affecting the health of children and adoles-
cents [26]. ST habits that develop during childhood and adolescence tend to be maintained in
later life, which suggests that ST in early life can predict future ST habits and health outcomes
[27, 28]. Given this, ST interventions for children and adolescents should be carried out as
early as possible [29]. Researchers studying Chinese population have also found that excessive
ST is associated with psychological, emotional, and social problems among children and ado-
lescents [30, 31]. Despite these results, little is known about the association between socioeco-
nomic status (SES) and ST in Chinese children and adolescents.

With the ongoing advancement of technology and rapid changes in lifestyles, ST including
watching TV or playing with a mobile phone has become an important part of daily life in
young people [32]. Due to the impact of COVID-19, education, both classroom formats and
homework have also been changed into online tools, greatly increasing the ST of students [33].
Thus, it is critical to focus efforts on modifiable factors as a means of reducing ST among high-
risk groups [34]. ST is affected by multiple factors, among which the influence of SES has
received much research attention in recent years [4, 35]. SES, reflects the social class status of
individuals, and SES is considered to be an important determinant of health and well-being
[36], as it can affect people’s attitudes, experiences, and access to health services [37]. A better
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understanding of the association between SES and ST can help develop more effective and
beneficial strategies to reduce ST. However, the association between SES and ST in children
and adolescents has not yet been fully understood, which requires further attention and inves-
tigation [27, 38]. A recent systematic analysis found that children and adolescents with lower
SES in high-income countries had higher levels of ST compared to those with higher SES, and
a similar situation was observed in low- and middle-income countries [38]. Other studies have
shown that children and adolescents with lower levels of maternal education levels tend to
have more ST than those counterparts with higher levels of maternal education levels [39, 40].
Another study revealed that lower parental education and household income were also associ-
ated with higher levels of ST in boys but not in girls [41], while a study from Finland suggested
that parental SES was not associated with overall sedentary time. However, it is worth noting
that there are some SES differences existing in the proportions of ST and reading time at home
[42]. When studying the effects of SES on children’s sedentary behaviour, more attention
should be paid to the specific types of sedentary behaviour rather than overall sedentary behav-
iour. A study from 24 countries in the WHO European region found that low parental educa-
tion levels and low family perceived wealth were risk factors of watching TV or using
electronic devices for at least 2 hours a day, except in Kazakhstan, Kyrgyzstan, Tajikistan, and
Turkmenistan [27]. Research on SES and ST in Chinese children is very limited. There is a
study from Hong Kong showing that children in lower socioeconomic families were increas-
ingly at risk of sedentary behaviors over the years [43]. Therefore, it is suggested that more
studies based on different countries with different social and cultural contexts should be con-
ducted to better understand the association between SES and ST in children and adolescents.
However, most previous research focused on people in Western countries, while a few studies
were conducted on population in developing countries, particularly in China.

Although results from studies of school-aged children suggested that overall ST is higher
during after school periods and on weekends [42], current studies mostly focus on average
weekly ST without considering possible differences on weekday and weekend behaviours [44].
It is essential to consider that SES differences in ST occur during weekdays and on weekends
in future studies [42]. The aim of this study was to investigate the association between SES and
ST in children and adolescents and to evaluate whether the association varied by SES indica-
tors and demographics (e.g., sex).

Methods
Study design and sampling procedure

This study conducted a cross-sectional survey of schools in China’s provinces of Jiangsu,
Anhui, Zhejiang, and Shanghai from September to December 2019. A multistage sampling
approach was used to recruit study respondents from students in primary, junior middle, and
high schools. However, because students below third grade were not considered to be able to
read the questionnaire, only healthy students of 3™ to 12 grades were included in this study.
Exclusion criteria were children and adolescents who were nonverbal or ill and whose first lan-
guage was not Chinese. In the first step, a total of 34 primary, junior middle, and high schools
from Jiangsu, Anhui, Zhejiang, and Shanghai were selected using a convenient sample
approach. In the second stage, a random cluster sampling was used to select classes in the tar-
get grades within these schools. This study was approved by the Institutional Review Board
(IRB) of Shanghai University of Sport (SUS), and because none of the survey items was con-
cerned with any personal or ethical issues, the IRB determined that verbal assent from partici-
pation was sufficient. Consequently, the necessity for written consent was waived.
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Participants

Participants were 3,368 students from the selected primary schools (3™ to 6™ grades, aged 8 to
11 years old, n = 527), junior middle schools (7™ to 9" grades, 12 to 14 years old, n = 1,809),
and high schools (10" to 12" grades, 15 to 17 years old, n = 619) schools, with participants
ranging in age from 8 to17 years old. The self-reported questionnaire was completed by 2,955
students (response rate = 87.7%).

Procedures

Teachers and principals of the participating schools allowed the research staff to conduct the
study. All children and adolescents involved in the study, together with their parents or guard-
ians, were informed that participation was entirely voluntary, that verbal informed consent
was obtained from all parents or guardians, and affirmative consent was obtained from all chil-
dren and adolescents prior to data collection. Trained research assistants pre-arranged the sur-
vey in accordance with a standardized administration protocol during regular school hours,
and the survey was thus completed on paper in the classroom setting. Students were instructed
on how to complete the survey and given ample time to fill in the questionnaire. Data from the
survey was then collected and analysed anonymously.

Measurements. Sociodemographic. Apart from body height and weight, all measures used
in this study were based on self-report from the survey questionnaire. Children and adoles-
cents were asked to report their demographic information, including sex (1 = boy, 2 = girl),
age, and grade (3rd to 12" grades), and ethnicity (Han or other). Among children under 10
years, questionnaires were completed with the assistance of trained research assistants. Further
details on each measure used in this study were provided below.

Screen time. ST was measured by reliable and valid items derived from the Health Behav-
iour in School-aged Children instrument [45]. TV time was assessed by using the question
"How many hours do you usually spend watching television in your free time?", with separa-
tions for weekdays and weekends (reliability coefficients of 0.74 and 0.72, respectively). Com-
puter time was assessed by using the question "How many hours do you usually spend using a
computer or game console (such as PS, Wii, Xbox, etc.) to surf the Internet or play games in
your free time?", again for weekdays and weekends separately (reliability coefficients of 0.54
and 0.69, respectively). Smartphone time was assessed by the question "How many hours do
you usually spend using electronic products such as tablets or smartphones to surf the Internet
or play games in your free time?", again for weekdays and weekends separately (reliability coef-
ficients of 0.33 and 0.50, respectively). The available responses to each question were "none",
"about 0.5h", "1 h","2h", or "3 h or more". Total ST was then calculated by summing up all
answers from questions (TV, computer, smartphone time, etc). According to the Canadian
24-Hour Movement Guidelines, meeting the ST guideline requires a total daily ST < 2h per
day [8].

Socioeconomic status. Individual SES measures were adopted based on both parental educa-
tion and a measure of perceived family wealth assessments [46]. Parental education level was
determined based on reported data, categorizing parents” educational experience into seven
groups: 1) Below elementary school; 2) Elementary school; 3) Junior middle school; 4) High
school or occupational school; 5) College; 6) Undergraduate; and 7) Postgraduate and above.
Parental education level were further divided into three categories for analysis: a low education
level (below the elementary school, elementary school, and junior middle school), a medium
education level (high school or occupational school and college), and a high level of education
(undergraduate or postgraduate and above).
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The perceived family wealth was assessed by the study participants’ perceptions towards
their family’s current SES. This variable was developed from the question "How well off do you
think your family is?" with the available response of "very well off", "quite well off", "average",
"not very well off’, and "not at all well off". In the analysis, perceived family wealth was further
divided into three categories: a low economic level (not very well off and not at all well off), a
medium economic level (average), and a high economic level (very well off and quite well off).

Statistical analyses

All the statistical analysis was performed using SPSS 24.0 version. All missing cases and abnor-
mal values were removed. Considering the Chinese educational system, grade groups are
divided into primary, junior middle, and high schools. Descriptive statistics were used to
report the sample characteristics, with continuous variables expressed as mean + standard
deviation, and categorical variables expressed as numbers (n) or with percentages (%).
Between-group differences in categorical demographic variables were tested by using a chi-
square test. Binary logistic regression was used to analyse the association between SES indica-
tors and ST, adjusted for sociodemographic factors. All logistic regression analysis results were
presented as odds ratios (OR) with a 95% confidence interval (CI). All p < 0.05 were consid-
ered to be statistically significant.

Results

The descriptive characteristics of the analytical sample in this study are shown in Table 1. A
total of 2,955 children and adolescents (53.4% girls) were included in the final analysis, with an
average age of 13.36 + 2.46 years (13.08 + 2.43 of boys and 13.01 + 2.47 of girls, p < 0.001). Par-
ticipants from primary school, junior middle school, and high school accounted for 17.9%,
61.2%, and 20.9%, respectively. There was a statistically significant sex difference between
grade groups (p < 0.001). The majority of participants were Han Chinese (96.9%), and no sig-
nificant difference was found between ethnic groups (p > 0.05). About half of the participants
reported that their fathers and mothers had low levels of education (41.0% and 47.7%,

p > 0.05), respectively, and 57.5% of the participants had medium perceived family wealth
(55.2% for boys, and 59.5% for girls, p < 0.05).

Table 2 shows the prevalence of ST by sex and grade group. Overall, approximately a quar-
ter (25.3%) of children and adolescents met ST guidelines, with 81.5% and 37.9% meeting ST
guidelines on weekdays and weekends, respectively. The percentage of boys meeting ST guide-
lines was higher than that of girls both in total and on weekends (25.6% vs 25.1% and 39.0% vs
36.9%, respectively). On weekdays, the percentage of girls meeting ST guidelines was higher
than that of boys (84.0% vs 78.7%, p < 0.001). Percentages meeting the ST guidelines across
the three grade groups significantly differed (primary school, 34.9%; junior middle school,
28.7%; high school:7.3%; p < 0.001).

Associations between SES and the prevalence of meeting the ST guidelines are shown in
Fig 1. Participants with medium and high paternal education levels were 1.28 [95% CI 1.00-
1.63] and 1.84 [95% CI 1.31-2.57] times more likely to spend less than 2 hours a day on watch-
ing TV or using electronic devices than those with low paternal education levels, respectively.
Participants with high maternal education levels were 1.42 [95% CI 1.02-1.98] times more
likely to meet ST guidelines than participants with low maternal education levels. Similarly,
participants whose fathers had medium and high education levels were 1.25 [95% CI 1.01-
1.55] and 2.22 [95% CI 1.64-3.01] times more likely to meet ST guidelines than participants
whose fathers had low education levels on weekends, respectively. Participants whose mothers
had medium and high education levels were 1.26 [95% CI 1.01-1.57] and 1.69 [95% CI 1.25-
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Table 1. The characteristics of the samples.

Overall (2955) Boys (1378) Girls (1577) P
Age (years), M+SD 13.36+2.46 13.08+2.43 13.01+£2.47 <0.001
Grade groups, n (%) <0.001
Primary school 527(17.9) 269(19.5) 258(16.4)
Junior middle school 1809(61.2) 934(67.8) 875(55.5)
High school 619(20.9) 175(12.7) 444(28.2)
Ethnicity, n (%) 0.071
Han 2862(96.9) 1399(97.2) 1523(96.6)
Others 93(3.2) 39(2.9) 54(3.4)
SES, n (%)
Paternal education level 0.345
Low 1211(41.0) 546(39.6) 665(42.2)
Medium 1021(34.6) 483(35.1) 538(341)
High 723(24.4) 349(25.3) 374(23.7)
Maternal education level 0.113
Low 1409(47.7) 629(45.6) 780(49.5)
Medium 899(30.4) 433(31.4) 466(29.5)
High 647(21.9) 316(22.9) 331(21.0)
Perceived family wealth 0.002
Low 333(11.3) 143(10.4) 190(12.0)
Medium 1699(57.5) 760(55.2) 939(59.5)
High 923(31.2) 475(34.5) 448(28.4)
Notes: M, Means; SD, standard deviation; SES: socioeconomic status.
Primary school: 8-11 years
Junior middle school: 12-14 years
High school: 15-17 years
https://doi.org/10.1371/journal.pone.0280248.t001
Table 2. Prevalence of meeting screen time guidelines.
Category Total ST ® Weekday ST ** Weekend ST °
Not Meet (%) Meet (%) Not Meet (%) Meet (%) Not Meet (%) Meet (%)
Total 74.7 25.3 18.5 81.5 62.1 37.9
Sex
Boys 74.4 25.6 21.3 78.7 61.0 39.0
Girls 74.9 25.1 16.0 84.0 63.1 36.9
Grade
Primary school 65.1 34.9 26.6 73.4 39.5 60.5
Junior middle school 71.3 28.7 14.5 85.5 62.0 38.0
High school 92.7 7.3 233 76.7 81.9 18.1

ST: screen time

*denotes significant sex difference at p < 0.001

Pdenotes significant grade group difference at p < 0.001

Primary school: 8-11 years
Junior middle school: 12-14 years
High school: 15-17 years

https://doi.org/10.1371/journal.pone.0280248.t002
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Fig 1. Regression analysis of socioeconomic status and screen time.

https://doi.org/10.1371/journal.pone.0280248.9001

T
2

Odds Ratio

1
4

2.29] times more likely to meet ST guidelines than participants whose mothers had low educa-
tion levels on weekends, respectively.
The summary results of OR for participants meeting ST guidelines by sex are shown in

Fig 2. Both boys and girls with high paternal education levels were 1.97 [95% CI 1.21-3.20]
and 1.74 [95% CI 1.09-2.77] times more likely to meet ST guidelines than participants with
low paternal education levels, respectively. Girls with high perceived family wealth were 1.73
[95% CI 1.09-2.75] and 1.95 [95% CI 1.29-2.95] times more likely to spend no more than 2
hours per day on ST overall and on weekends, respectively. Boys with high perceived family
wealth were more likely to spend more than 2 hours on ST per day on weekdays (OR 0.54
(95% CI 0.31-0.95)). Girls with medium maternal education levels were more likely to spend
more than 2 hours per day on ST than girls with low maternal education levels on weekdays
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Overall

Boy
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Perceived family wealth(high vs low) F—&— 0.68[0.43- 1 _07] 1.73 [1 09-2 75]
Perceived family wealth(medium vs low)  —e&—— 0.76[0.5 1-1.1 5] S T 135 [0 90-2 03]
Maternal education level(high vs low) 1.35[0.84-2.18] 1.42[0.89-2.25]
Maternal education level(medium vs low) 1.01 [0.70- 1 .45] 0.87 [0.6 1-1 22]
Paternal education level(high vs low) 1.97[1 21 -3.20] 1_74[1 ,09-2,77]
Paternal education level(medium vs low) 1.36[0.96-1.94] 1.20[0.86-1.68]
Weekday
Perceived family wealth(high vs low) F—e— 0_54[0_3 1 _0_95] —t———— 1.23[0.75-2.03]
Perceived family wealth(medium vs low) ——o—] 0_66[0_39-['1 ]] 1.46 [0.95_2.25]
Maternal education level(high vs low) 0.98[0.58-1.64] 0.67[0.39-1.17]
Maternal education level(medium vs low) 0.95[0.66-1.38] 0.57[0.39-0.84]
Paternal education level(high vs low) 1.30[0.77-2.17] 1.19[0.69-2.07]
Paternal education level(medium vs low) 1.05 [0.73 -1.51 ] 0.93 [0464- 1 .37]
Weekend
Perceived family wealth(high vslow)  F—o—— 0.80[0.52-1.22] b 1.95[1.29-2.95]
Perceived family wealth(medium vs low) —e— 0.88[0‘60_1_30] ——— 1.]6[0.81_1‘67]
Maternal education level(high vs low) 1.92[1 .24-2.98] 1.43 [0.93-2.18]
Maternal education level(medium vs low) 1.42[1.03-1.95] 1.11[0.82-1.51]
Paternal education level(high vs low) 2.03 [1 31 -3.14] 2.44[1 .60-3.74]
Paternal education level(medium vs low) 1.19[0.87-1.63] 1.30[0.96-1 476]
0 1 J ] 1 2 4
Odds Ratio Odds Ratio

Fig 2. Regression analysis of sex differences in socioeconomic status and screen time.

https://doi.org/10.1371/journal.pone.0280248.9g002

(OR 0.57 (95% CI 0.39-0.84)). Both boys and girls with high paternal education levels were
2.03 [95% CI 1.31-3.14] and 2.44 [95% CI 1.60-3.74] times more likely to meet the ST guide-
lines than participants with low paternal education levels on weekends, respectively. Boys with
medium and high maternal education levels were 1.42 [95% CI 1.03-1.95] and 1.92 [95% CI
1.24-2.98] times more likely to meet ST guidelines than boys with low maternal education lev-
els, respectively.
The summary results of OR for participants meeting the ST guidelines by grade group are
shown in Fig 3. Participants from primary school students and junior middle school students

with high paternal education levels were more likely to spend no more than 2 hours per day on
ST than participants with low paternal education levels on weekdays and weekends. Partici-
pants from junior middle school students and high school students with high maternal educa-
tion levels were more likely to spend no more than 2 hours per day on ST than participants
with low maternal education levels on weekends (OR = 1.67,95%CI:1.07-2.58; OR = 5.62,95%
CI:2.39-13.22, respectively). Participants from high school students with high paternal educa-
tion levels were 3.14 [95% CI 1.04-9.49] times more likely to meet ST guidelines than partici-
pants with low paternal education levels.

Discussion

This study investigated the association between SES and ST in Chinese children and adoles-
cents. The main findings of this study are that children and adolescents with low parental edu-
cation levels spent more ST on weekends than their counterparts with highly educated
parents, with the difference being particularly notable for parental education levels. Various
SES indicators also show different associations with ST across sex and grade groups of children
and adolescents.
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Fig 3. Regression analysis of grade differences in socioeconomic status and screen time.

https://doi.org/10.1371/journal.pone.0280248.9003

The underlying mechanism explaining the association between parental education level
and ST may be that parents with higher education levels are more aware of the health impacts
of excessive ST and pay more attention to their children’s academic development, thus limiting
children’s and adolescent’s time spent in front of screen-based devices and encouraging to par-
ticipate in physical activity [42]. However, less educated parents probably ignore the health
effects of ST, and may thus tend to be less likely to limit their children’s ST [47]. Some research
has suggested that parents have important modelling roles to their children, which can directly
affect their children’s behaviours, such as preference for ST or participation in physical activity
[33, 48]. Parental role models, attitudes, and awareness can thus have an impact on ST in chil-
dren and adolescents, and this should be considered when aiming to reduce SES differences
across ST in children and adolescents.

In addition, parents with higher education levels are more likely to provide more financial
supports to help their children participate in physical activity, thereby potentially reducing ST
[23, 49], while parents with lower education levels may not be able to provide such supports,
making it challenging for such parents to limit children’s ST [42, 50]. Moreover, children with
less educated parents may have more time unsupervised at home because of parents’ pro-
longed working hours, and this could increase their children’s longer exposure to ST [44]. It
should be noted that, however, this study showed that paternal education levels appear to have
a greater impact on ST in children and adolescents than maternal education levels, suggesting
that priority should be given to groups with lower paternal education levels in future
interventions.

The increasing use of electronic screen-based devices is another contributory factor to
explain the findings. Previous studies have shown that children and adolescents with low SES
are more likely to have televisions and video game systems in their bedrooms [34, 35], a
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practice that is associated with higher ST levels [51, 52]. However, a recent meta-analysis
found that the associations between SES and ST in children and adolescents mainly depend on
the country context, with SES being inversely related to ST in high-income countries and posi-
tively related to it in low- and middle-income countries [38]. This means that different inter-
vention approaches should be formulated according to the specific social and cultural
contexts. Based on this, there may be a need to counter-market electronic products such as
gaming devices to low socio-economic households, especially for younger children.

This study showed that boys and girls with high levels of paternal education levels have
lower ST throughout the whole week. Potential reasons for these findings include the fact that
fathers with higher levels of education and social status may be more aware of the health conse-
quences of excessive ST and thus have stricter rules on children’s ST behaviours [42]. Previous
studies have suggested that fathers with lower levels of SES have fewer regulations around their
children’s television access, as well as watching television more often with their children [34,
53]. Based on this, children may engage in more ST. Future interventions to reduce SES differ-
ences in children’s ST may thus need to focus on parental regulations and limits on children’s
ST [42, 43].

An interesting finding in this work was that the higher levels of maternal education was
associated with less ST among boys while more ST among girls. This result was inconsistent
with previous findings [12, 54]. Cultural and lifestyle differences between developed and devel-
oping countries may help explain these differences. Girls whose mothers have higher educa-
tion levels may be encouraged to spend more time on educational ST, such as drawing with
electronics, than girls with less educated mothers [55]. Moreover, girls are seen as more vul-
nerable to exposure to screen-based devices than boys, and mothers are more concerned about
girls’ safety, while boys are more likely to be encouraged in sports activities on weekends [56].

Results from previous studies on Chinese adolescent showed that any form of parental sup-
port, including verbal encouragement and additional parental presence, linked less time spent
on ST [57]. Raising parents’ awareness of ST limit should be a priority to reduce sedentary
behaviours in children with lower levels of SES. In addition, this study showed that girls with
lower levels of perceived family wealth had more ST. This perhaps because parents with low lev-
els of SES are more concerned about the safety of their neighbourhoods [58, 59], as well as lack-
ing time to supervise their children in neighbourhoods [60] and have fewer opportunities and
resources to encourage their children to engage in physical activity [61], leading to indoor
screen-based activities [62]. Overall, the current findings suggest that boys with lower levels of
parental education are a good target group for ST reduction, while for girls, more attention
needs to be paid to the impact of maternal education. This highlights the importance of taking
parental SES status into account when implementing interventions for ST reductions in chil-
dren and adolescents [41], although such information may help to target and design more effec-
tive family-based interventions to reduce socioeconomic outcomes for both boys and girls [42].

Different school stages represent different grade groups of study participants, and these dif-
ferent grade groups showed several differences in ST. This research showed that the higher lev-
els of parental education, less ST occurs in primary and junior middle school students, mainly
on weekends. For primary school students, only paternal education level showed a positive
association with ST. However, in a previous Finnish study, maternal education had no
impacts, while highly educated fathers were associated with less ST in children. Yet less edu-
cated fathers were not associated with ST in their children [63]. In contrast to the work of
Maatta et al. [42], the current study suggested that paternal education level potentially had an
impact on ST in children and adolescents of different ages, while maternal education level had
no significant impact on ST in children and adolescents of younger ages. Thus, that fathers
could have a more profound impact on ST in children and adolescents, while mothers are
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important to affect ST in older children and adolescents. In China, children and adolescents
from primary school may find their father’s role to be more important to their learning and
health, their mothers are likely to have a greater direct impact on their lives due to different
cultural roles. Fathers with higher education levels are more likely to be aware of the harms of
ST and thus more likely to encourage their children to participate in physical activity [64]. As
children and adolescents from junior middle school develop self-awareness, they are, however,
likely to participate in more activities autonomously. Many schools are thus now promoting
post-secondary education and training after high school in China, reducing the possibility of
ST on weekdays for students. These supportive high schools have a certain relationship with
parental education. However, families with high parental education levels are more inclined to
make efforts to make their children into better schools [54]. Additionally, participants from
high school students with higher SES are more likely to participate in many weekend clubs on
weekends, while participants with lower SES have more ST [65]. Affording additional clubs
and training is a major challenge for families with low SES, highlighting the need to focus any
intervention on families with low-educated fathers, based on their influence on children’s ST
on weekends.

Strengths and limitations

This study includes some strengths, such as a relatively equal distribution of samples across
different demographic groups (e.g., sex, grade), a large sample size that can increase the gener-
alizability of findings. However, there are some limitations of this study. As data were collected
by a self-reported questionnaire, this may be affected by respondents’ recall bias. The cross-
sectional design also cannot draw a cause-and-effect association between SES and ST. Future
studies should apply improved methodological approaches to further determine the associa-
tion between SES and ST.

Conclusion

The most consistent finding from this study is that children and adolescents with lower SES
are more likely to have higher levels of ST in China. It would therefore be worthwhile to
develop strategies to reduce ST that focus on these children and adolescents. The findings also
illustrate the multidimensionality of the relationship between ST and SES in children and ado-
lescents, including multiple ST measurements and multiple SES indicators. Moreover, taking
into account the various contexts emerging over the course of a week, including weekdays and
weekends, our findings would deepen understanding of the association between SES and ST in
children and adolescents.

This study suggest that work to limit ST is urgently needed among children and adolescents
with low SES in China, as this may improve their future health outcomes. Activities on week-
ends for children and adolescents with low parental education levels should be targeted as a
priority.
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