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Abstract

Background: Previous studies have shown that prolonged time spent on screen-based sedentary behavior was
significantly associated with lower health status in children, independent of physical activity levels. The study aimed
to explore the individual and environmental correlates of screen time (ST) among 8–19-year-old students in China.

Methods: The study surveyed ST using a self-administered questionnaire in Chinese students aged 8–19 years;
1063 participants were included in the final analysis. Individual and environmental correlates of ST were assessed
using a mixed-effects model (for continuous outcome variables) and multiple logistic regression model (for binary
outcome variables).

Results: Prolonged ST was observed in 14.7% of boys and 8.9% of girls. Of the ST, weekend and mobile phone/tablet
use represented 80% and 40%, respectively. A positive relationship was observed between media accessibility and ST in
both boys and girls (p < 0.05), whereas the presence of parents/others while using screens was a negative factor for
longer ST (p < 0.05). Among the assessed correlates, access to a television (TV) in students’ bedrooms was associated
with prolonged total and weekend ST (p < 0.05 and p < 0.001, respectively). However, spending time on a mobile
phone/tablet or a computer rather than viewing a TV, along with increased media accessibility, increased ST.

Conclusions: These results indicate that greater media accessibility was positively associated and the presence of
parents/others was negatively associated with prolonged ST in both Chinese boys and girls. Development of new and
effective strategies against prolonged ST are required, especially for small screen device-based ST on weekends.
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Background
Screen-based sedentary behavior (SSB), including many
new forms of digital media, is ubiquitous and is an im-
portant part of daily activity in the current information
era. A longer time spent in SSB was significantly associ-
ated with lower fitness, overweight or obesity, depression,
inattention, shortened sleep duration, and cardiovascular
disease risk factors in children or adolescents [1–6], inde-
pendent of meeting or not meeting the recommended
level of physical activity [7, 8]. Moreover, the habits of SSB
developed in childhood more easily persist into adulthood
compared with the habits of moderate or vigorous

physical exercise [9]. The “Health Behavior in School-aged
Children” project (World Health Organization) indicated
that students aged 11–15 years spent more than 2 h per
day viewing television (an indicator of SSB) in 30
countries, and screen time (ST) has been growing
along with further popularization of new screen de-
vices (e.g., personal computer, tablet, smart phone,
etc.) [10]. A study conducted in a city in Eastern
China also showed that 51.5% of adolescents spend
more than 2 h on ST per day [11].
Limited previous studies have indicated that increased

ST was related to male sex, being older, weekends, low
parental education, and high media accessibility (such as
having a television [TV] or a computer in the bedroom)
[12–15]. Other studies on environmental correlates of
SSB, however, have not been very clear, and some of the re-
sults were inconsistent (such as the presence of a television
set in the bedroom) [16, 17]. Meanwhile, environmental
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correlates, such as media accessibility and parental social
factors (rules or viewing accompanied by parents), play a
key role in evidence-based interventions on restricting pro-
longed ST in school-aged children [16]. To our knowledge,
few studies have explored and confirmed the modifiable
correlates of prolonged ST, especially for new screen de-
vices, such as cell phones and pads/tablets, in children in
developing countries [18].
The aim of the present study was therefore to examine

the correlates, including individual and environmental
factors, of ST based on a validated self-reported SSB
questionnaire in 8–19-year old Chinese girls and boys.

Methods
Participants
A total of 1164 students aged 8–19 years from five elem-
entary, junior high, or senior high schools participated in
the project from September 2015 to May 2016 in Zhejiang
Province, China. We analyzed 1063 students after exclud-
ing subjects with missing variables for age or sex (n = 26),
no informed consent (n = 26), or missing variables of
other correlates (n = 49). All students and their parents
provided signed informed consent forms, and the study
protocols were approved by the institutional review board
of Zhejiang Financial College.

Questionnaire of SSB
The self-administered SSB questionnaire was designed
based on the Adolescent Sedentary Activity Question-
naire [19] and included four items: TV or video viewing,
playing for recreation or leisure on a computer, com-
puter use for homework, and playing for recreation or
leisure on a cell phone or tablet. ST, representing SSB,
was defined using the same definition for sedentary
screen time [20], not including physically active behav-
ior. One question, “Do you participate in this activity?”,
was changed from an answer of “daily” to include two
columns: “Monday to Friday” and “Saturday to Sunday”.
The intra-class correlation coefficient of the revised SSB
questionnaire (Chinese version) was > 0.8 (boys: 0.81,
girls: 0.85), which is considered excellent according to
the recommendations of Landis et al. [21], based on an
analysis of test-retest reliability.

Correlates measurement
Environmental factors were divided into three questions
of media accessibility (“Do you have a personal com-
puter?”, “Do you have a TV in your bedroom?”, and “Do
you have a cell phone/tablet?”) and two questions of par-
ent/others social factors (“Do you have a parent or
others present when you play on the computer?” and
“Do you have a parent or others present when you are
watching TV?”). The options of media accessibility ques-
tions were binary including “Yes” (encoded as 1) and

“No” (encoded as 0). A four-point Likert scale, including
“Strongly disagree” (encoded as 1), “Disagree” (encoded
as 2), “Agree” (encoded as 3), and “Strongly agree”
(encoded as 4), was used to measure the effects of par-
ents or other persons. Individual information, such as
sex, age, grade, and parental education level (in part),
was also assessed.

Statistical analysis
Correlates and ST are described and sex differences of
variables were evaluated using the chi-squared test for
categorical variables or T-test for continuous variables.
Three questions of media accessibility were added as
categorical variables (no screen, one screen, two screens,
and three screens were 0, 1, 2, and 3, respectively) or
binary variables (the values of low and high were 0–1
and 2–3, respectively) and two questions of the presence
of parents/others were also added as categorical vari-
ables (strongly disagree, disagree, agree, and strongly
agree were 2–3, 4, 5–6, and 7–8, respectively) or binary
variables (low and high were 2–4 and 5–8, respectively).
Prolonged ST was defined as ≥2 h per day, and pro-
longed weekend ST was defined as ≥5 h/day [22–24].
Leisure ST was defined as ST excluding time spent using
the computer for school-related studying. A mixed
effects model was applied to explore correlates of and
interactions with ST, which included fixed effects (age,
grade, media accessibility, and presence of parents/
others) and random effects (schools and classes).
Because of the high requirement for normality in mixed
effects models, zero-mean normalization was used to
transform continuous variables of age and ST previously
for their non-normality. Odds ratios (OR) and 95%
confidence intervals (CI) were used to describe the
effects of environmental factors on ST (binary vari-
ables) based on the logistic regression model. All data
were evaluated using Epidata 3.0 (double entry) and
IBM SPSS 20.0 (statistical analysis); the significance
level was p < 0.05.

Results
Individual characteristics in boys and girls
ST and leisure-based computer use were higher in boys
than in girls (p < 0.05), and 14.7% of boys and 8.9% of
girls reported prolonged ST (≥2 h/day), respectively
(Table 1). Weekend ST and time spent on a phone/tablet
represented about 80% and 40% of ST, respectively. The
ST of junior high school students was the highest,
followed by senior high school and elementary school stu-
dents (p < 0.05) (Fig. 1). All three types of ST in junior
high school students were the highest, and time spent on
a phone/tablet and computer in senior high school
students was higher than that of elementary school
students (p < 0.05). TV viewing, however, was lower
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in senior high school students than in elementary
school students (p < 0.05 in girls and p > 0.05 in boys).

Environmental correlates of leisure ST
ST was positively associated with media accessibility and
negatively associated with presence of parents/others
(p < 0.05) (Table 2). Time spent viewing a phone/tablet
or using a computer (p < 0.001), but not viewing a TV
(p > 0.05), increased along with increasing media num-
bers (Fig. 2). An interaction between media accessibility
and the presence of parents/others was observed, and
media accessibility played a more important role on pro-
longed ST than did the presence of parents/others (data
not shown).
Significant environmental correlates of prolonged ST

(≥2 h/day) were having a TV in the bedroom (OR = 1.
82, 95%CI: 1.15–2.87, p < 0.01) and presence of parents/
others while watching TV (OR = 0.78, 95%CI: 0.64–0.95,
p < 0.05) (Fig. 3). Meanwhile, TV (OR = 2.43, 95%CI: 1.
68–3.53, p < 0.001), the presence of parents/others while
playing computer (OR = 0.80, 95%CI: 0.67–0.95, p < 0.
05), and the presence of parents/others while watching
TV (OR = 0.85, 95%CI: 0.72–0.99, p < 0.05) were envir-
onmental correlates of prolonged ST on weekends (≥5
h/day).

Discussion
Based on data collected using a validated questionnaire,
male sex, junior high school students, weekends, pres-
ence of parents/others, and media accessibility were
significantly associated with prolonged ST. These results
are important for developing a series of effective strat-
egies against prolonged ST in 8–19-year-old students in
the future.
The percentage of prolonged weekday and weekend

leisure ST (≥2 h/d) were 11.7% and 83.1%, respectively;
this was lower for weekdays and greater for weekends com-
pared with the results of another study in Chinese children
[25]. The findings that boys have more leisure ST than girls
do and that there is more ST on weekends than on week-
days are also consistent with previous studies [10, 25]. An-
other study indicated that age was positively associated
with ST [10]. In our participants, age and grade were nonli-
nearly associated with ST (leisure ST decreased after 15

Table 1 Characteristics of screen time in Chinese boys and girls

Variables Boys (n = 510) Girls (n = 553) P valuea

Continuous variable, mean (SD)

Age, years 14.79(2.52) 15.05(2.49) > 0.05

Screen time, hours/week

Weekdays 1.86(4.85) 1.33(2.49) < 0.05

Weekends 7.12(8.23) 5.86(5.32) < 0.005

TV viewing

Weekdays 0.52(1.28) 0.39(0.90) > 0.05

Weekends 2.11(3.02) 1.91(2.25) > 0.05

Phone/tablet use

Weekdays 0.78(2.34) 0.62(1.67) > 0.05

Weekends 3.01(4.54) 2.78(3.61) > 0.05

Computer use

Leisure

Weekdays 0.28(1.32) 0.14(0.67) < 0.05

Weekends 1.73(3.11) 0.87(2.17) < 0.001

Study

Weekdays 0.29(2.76) 0.18(0.73) > 0.05

Weekends 0.27(0.86) 0.30(0.64) > 0.05

Categorical variables, /n (%)

Screen time ≥ 2 h/day 75(14.7) 49(8.9) < 0.005

Grade

Elementary school 96(18.8) 93(16.8) > 0.05

Junior school 204(40.0) 201(36.3)

Senior school 210(41.2) 259(46.8)

Media accessibility

None screen 33(6.5) 28(5.1) > 0.05

One screens 125(24.5) 147(26.6)

Two screens 239(46.9) 285(51.5)

Three screens 113(22.2) 93(16.8)

Presence of parents/others (P)

Strongly disagree 132(25.9) 130(23.5) > 0.05

Disagree 117(22.9) 122(22.1)

Agree 190(37.3) 210(38.0)

Strongly agree 71(13.9) 91(16.5)

TV in bedroom 83(16.3) 87(15.7) > 0.05

Computer 132(25.9) 148(26.8) > 0.05

Phone/tablet 373(73.1) 428(77.4) > 0.05

Presence of P while watching TV

Strongly disagree 111(21.8) 86(15.6) < 0.05

Disagree 123(24.1) 125(22.6)

Agree 156(30.6) 192(34.7)

Strongly agree 120(23.5) 150(27.1)

Presence of P while PC use

Strongly disagree 178(34.9) 201(36.3) > 0.05

Table 1 Characteristics of screen time in Chinese boys and girls
(Continued)

Variables Boys (n = 510) Girls (n = 553) P valuea

Disagree 179(35.1) 183(33.1)

Agree 87(17.1) 109(19.7)

Strongly agree 66(12.9) 60(10.8)
aT-test for continuous variables and Chi-squared test for categorical variables
between boys and girls, respectively.
SD standard deviation; TV, television; P, parents/others; PC, personal computer
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years of age/junior high school grade). This might be be-
cause there is more pressure in regards to studying and
preparing for college entrance examinations in Chinese se-
nior high school students than is seen for senior high
school students in Western culture; this may push students
to place more attention and time on study-related behavior,
resulting in a “crowding-out effect” [26, 27].
In addition, correlations between environmental factors

and leisure ST were not significantly changed after add-
itional adjustment for parental education levels. In contrast

with previous studies [28], low parental education was not
a risk of prolonged ST in students in this study. In China,
this might because parents with higher education level
(high school or above) do not restrict their children’s SSB
as well as because they might have greater media accessi-
bility owing to a higher socioeconomic status [29].
Previous studies have shown that parents viewing TV

with their children or parental role modeling of TV
viewing were positively associated with the duration of
TV viewing [30–32]. In our results, however, the

Fig. 1 Relationship between grade and components of screen time in Chinese students

Table 2 Mixed effects models on environmental factors of screen time in Chinese boys and girls

Factors\Screen Girls Boys

ST model,
Beta (95%CI)

Weekdays ST
model, Beta (95%CI)

Weekends ST
model, Beta (95%CI)

ST model,
Beta (95%CI)

Weekdays ST
model, Beta (95%CI)

Weekends ST
model, Beta (95%CI)

Media accessibility

None screen Ref. Ref. Ref. Ref. Ref. Ref.

One screens 0.16(−0.06,0.39) 0.11(− 0.13,0.35) 0.16(− 0.07,0.38) 0.30†(0.08,0.51) 0.14(− 0.08,0.36) 0.31†(0.09,0.53)

Two screens 0.42†(0.17,0.68) 0.24(−0.03,0.50) 0.41†(0.16,0.67) 0.34†(0.09,0.60) 0.30*(0.04,0.56) 0.30*(0.04,0.55)

Three screens 0.66†(0.25,1.07) 0.67†(0.25,1.10) 0.52*(0.11,0.93) 0.79‡(0.42,1.16) 0.68‡(0.30,1.07) 0.69‡(0.32,1.07)

p value for trend < 0.005 < 0.05 < 0.05 < 0.001 < 0.001 < 0.005

Presence of parents/others

Strongly disagree Ref. Ref. Ref. Ref. Ref. Ref.

Disagree −0.21(−0.45,0.02) −0.29*(− 0.53,-0.04) −0.13(− 0.37,0.10) −0.05(− 0.29,0.18) 0.02(− 0.22,0.26) −0.08(− 0.31,0.16)

Agree − 0.22*(− 0.43,-0.01) −0.12(− 0.34,0.10) − 0.21*(− 0.42,-0.01) − 0.15(− 0.37,0.06) − 0.11(− 0.33,0.11) −0.15(− 0.36,0.07)

Strongly agree − 0.35†(− 0.60,-0.09) − 0.34*(− 0.61,-0.07) −0.27* (− 0.53,-0.01) −0.32*(− 0.61,-0.03) − 0.24(− 0.53,0.06) −0.30*(− 0.59,-0.01)

p value for trend < 0.001 < 0.05 < 0.001 < 0.001 < 0.05 < 0.005

All models have adjusted for fixed effects factors (age and grade) and random effects factors (school and class).
* p < 0.05, † p < 0.01, ‡ p < 0.001
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presence of parents/others was negatively associated
with leisure ST. Parents of students in the present study
might play a supervisory role while watching TV with
their children, rather than merely being present or ac-
companying their children. The results also potentially
indicate that parental rules concerning screen viewing or
parental expectations could mediate SSB (especially for
TV viewing) in this population [26, 33]. Accordingly,
media accessibility, especially having a TV set in the bed-
room, seems a more important target than the

accompaniment of parents/others for preventing pro-
longed leisure ST. These results differ from those of Car-
son et al. [34], who indicated that social environments
might be more important than physical environmental
factors, such as neighborhoods. Upon further exploration
of the data, the presence of a TV set in the bedroom was
not associated with leisure ST in our participants. Stu-
dents with a TV in the bedroom did not have a signifi-
cantly greater amount of time spent watching TV, but did
have a greater amount of time using a phone/tablet and
computer. Therefore, this does not appear to be a causal
relationship, but rather just a relationship observed be-
tween the presence of a TV set in the bedroom and leisure
ST. Most students with a TV in the bedroom were older
and were more likely to be alone (not accompanied by
parents or others) while watching TV. It was deduced that
these students might have a greater amount of individual
space, independence, and insensitivity to parental control,
which could increase leisure ST.
Furthermore, our results indicate that cell phone/tablet-

based leisure ST has become a main component of ST, al-
though Jiang et al. reported that playing on a mobile
phone was less prevalent before 2014 in Chinese adoles-
cents [25]. In our data, 91.0% students with one type of
screen and 96.7% students with two types of screens were
the owners of a cell phone/tablet. This observation shows
that cell phone/tablet-based leisure ST has dramatically
increased in recent years and now comprises the largest
proportion of ST, as was observed with Australian chil-
dren [35]. These results also suggest a call for future stud-
ies that focus on exploring the correlates of small/mobile
leisure ST because of its potentially different correlates.
This study has some limitations. First, caution should

be noted in generalizing our results or inferring any
causal relationships, because this was a cross-sectional
study performed in the north of Zhejiang Province (a re-
gion with a relative high economic status in China), even
though the students were from different grades and
schools. Second, the presence of parents/others has not
been defined clearly; for example, it is unclear whether
there were efforts to restrict or encourage students’ SSB;
moreover, the study lacked a direct investigation of par-
ents. Previous studies indicated that parental ST, role
modeling, and familial rules for SSB were related to leis-
ure ST of students or children [36, 37]. The strength of
our study was measuring time spent using cell phones/
tablets, which was highly prevalent in Chinese students.
Previous studies in this field mainly focused on descrip-
tions of sociodemographic characteristics or correlates
of TV viewing and computer use.

Conclusions
Greater media accessibility and less presence of parents/
others are associated with prolonged leisure ST in 8–19-

Fig. 2 Relationship between media accessibility and components of
screen time in Chinese students

Fig. 3 Odds ratios of environmental correlates on prolonged screen
time in Chinese students. The independent variables in the logistic
models included sex, age, grade, television, personal computer (PC),
cell phone, presence of parents/others while playing (pPC) or
watching TV (pTV). * p < 0.05, ‡ p < 0.001
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year-old Chinese students, based on data collected using
our reliable questionnaire. Additional attention should
be paid to mobile/small screen-based devices, such as
cell phones and pads/tablets, to avoid prolonged leisure
ST, especially in boys and/or on weekends. Development
of effective strategies for intervention of small/mobile
device-based ST will be required in future studies.
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ST: Screen time; TV: Television

Acknowledgements
We gratefully acknowledge the teachers, students, and parents for their
participation in our study and the ongoing support of the schools in
Hangzhou and in Huzhou, Zhejiang Province, China.

Funding
This study was supported by Zhejiang Province Philosophy and Social Science
Planning Projects (grant number: 15NDJC2–8YBM) and China Postdoctoral
Science Foundation (grant number: 2017M621903).

Availability of data and materials
The datasets used and/or analyzed during the current study available from
the corresponding author on reasonable request.

Authors’ contributions
SY, LC, QW, and QL were involved in the design of this study. SY, LC, and
QW were responsible for the study. SY performed all analyses, wrote and
revised manuscripts, and coordinated contributions from other co-authors.
All authors made critical comments on drafts of the paper. All authors read
and approved the final manuscript.

Ethics approval and consent to participate
All students and their parents provided signed informed consent forms, and
the study protocols were approved by the institutional review board of
Zhejiang Financial College.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published
maps and institutional affiliations.

Author details
1Chronic Disease Research Institute, School of Public Health, School of
Medicine, Zhejiang University, 866 Yu-hang-tang Road, Hangzhou 310058,
China. 2Physical Activity and Health Research Institute, Zhejiang Financial
College, Hangzhou 310018, China. 3Dongcheng Middle School, Hangzhou
310019, China. 4Xiaofeng Middle School, Huzhou 313301, China. 5College of
Teacher Education, Zhejiang Normal University, Jinhua 321004, China.

Received: 16 February 2017 Accepted: 22 March 2018

References
1. Gunnell KE, Flament MF, Buchholz A, Henderson KA, Obeid N, Schubert N,

Goldfield GS. Examining the bidirectional relationship between physical
activity, screen time, and symptoms of anxiety and depression over time
during adolescence. Prev Med. 2016;88:147–52.

2. Kremer P, Elshaug C, Leslie E, Toumbourou JW, Patton GC, Williams J.
Physical activity, leisure-time screen use and depression among children
and young adolescents. J Sci Med Sport. 2014;17(2):183–7.

3. K-h Y, Luo C-y, Y-f Z, Lu Q, Wang X-d, Chen J, Zhao Y, Jiang H. Association
between Screen Time and Obesity among Middle School Students in
Shanghai (in Chinese). J Environ Occup Med. 2014;31(6):452–5.

4. Robinson S, Daly RM, Ridgers ND, Salmon J. Screen-Based Behaviors of
Children and Cardiovascular Risk Factors. J Pediatr. 2015;167(6):1239–45.

5. Zheng FZ, Gao P, He MD, Li M, Wang CX, Zeng QC, Zhou Z, Yu ZP, Zhang L.
Association between mobile phone use and inattention in 7102 Chinese
adolescents: a population-based cross-sectional study. Bmc Public Health.
2014;14:1022.

6. Hale L, Guan S. Screen time and sleep among school-aged children and
adolescents: a systematic literature review. Sleep Med Rev. 2015;21:50–8.

7. Katzmarzyk PT, Church TS, Craig CL, Bouchard C. Sitting time and mortality
from all causes, cardiovascular disease, and cancer. Med Sci Sports Exerc.
2009;41(5):998–1005.

8. Owen N, Bauman A, Brown W. Too much sitting: a novel and important
predictor of chronic disease risk? Br J Sports Med. 2009;43(2):81–3.

9. Smith L, Gardner B, Hamer M. Childhood correlates of adult TV viewing
time: a 32-year follow-up of the 1970 British Cohort Study. J Epidemiol
Community Health. 2015;69(4):309–13.

10. Bucksch J, Sigmundova D, Hamrik Z, Troped PJ, Melkevik O, Ahluwalia N,
Borraccino A, Tynjala J, Kalman M, Inchley J. International Trends in
Adolescent Screen-Time Behaviors From 2002 to 2010. J Adolesc Health.
2016;58(4):417–25.

11. Luo C. Research on the impact factors and intervention of Screen behaviors
in spare time for adolescents in Shanghai [dissertation]. Shanghai (CHN):
Fudan University; 2014.

12. Hoyos Cillero I, Jago R. Sociodemographic and home environment
predictors of screen viewing among Spanish school children. J Public
Health (Oxf). 2011;33(3):392–402.

13. Abarca-Sos A, Bois JE, Aibar A, Julian JA, Generelo E, Zaragoza J. Sedentary
Behaviors by Type of Day and Physical Activity in Spanish Adolescents: A
Socio-Ecological Approach. Percept Motor Skill. 2016;122(1):286–98.

14. LeBlanc AG, Broyles ST, Chaput JP, Leduc G, Boyer C, Borghese MM,
Tremblay MS. Correlates of objectively measured sedentary time and self-
reported screen time in Canadian children. Int J Behav Nutr Phy. 2015;12:38.

15. LeBlanc AG, Katzmarzyk PT, Barreira TV, Broyles ST, Chaput JP, Church TS,
Fogelholm M, Harrington DM, Hu G, Kuriyan R, et al. Correlates of Total
Sedentary Time and Screen Time in 9–11 Year-Old Children around the
World: The International Study of Childhood Obesity, Lifestyle and the
Environment. Plos One. 2015;10(6):e0129622.

16. Hoyos Cillero I, Jago R. Systematic review of correlates of screen-viewing
among young children. Prev Med. 2010;51(1):3–10.

17. de Jong E, Visscher TLS, HiraSing RA, Heymans MW, Seidell JC, Renders CM.
Association between TV viewing, computer use and overweight,
determinants and competing activities of screen time in 4-to 13-year-old
children. Int J Obesity. 2013;37(1):47–53.

18. Stierlin AS, De Lepeleere S, Cardon G, Dargent-Molina P, Hoffmann B,
Murphy MH, Kennedy A, O’Donoghue G, Chastin SF, De Craemer M, et al. A
systematic review of determinants of sedentary behaviour in youth: a
DEDIPAC-study. Int J Behav Nutr Phys Act. 2015;12:133.

19. Hardy LL, Booth ML, Okely AD. The reliability of the Adolescent Sedentary
Activity Questionnaire (ASAQ). Prev Med. 2007;45(1):71–4.

20. Tremblay MS, Aubert S, Barnes JD, Saunders TJ, Carson V, Latimer-Cheung
AE, Chastin SFM, Altenburg TM, Chinapaw MJM, Project STC. Sedentary
Behavior Research Network (SBRN) - Terminology Consensus Project process
and outcome. Int J Behav Nutr Phy. 2017;14:75.

21. Landis JR, Koch GG. The measurement of observer agreement for
categorical data. Biometrics. 1977;33(1):159–74.

22. Tremblay MS, LeBlanc AG, Kho ME, Saunders TJ, Larouche R, Colley RC,
Goldfield G, Connor Gorber S. Systematic review of sedentary behaviour
and health indicators in school-aged children and youth. Int J Behav Nutr
Phys Act. 2011;8:98.

23. American Academy of Pediatrics, Committee on Public E. American Academy
of Pediatrics: Children, adolescents, and television. Pediatrics. 2001;107(2):423–6.

24. Carson V, Hunter S, Kuzik N, Gray CE, Poitras VJ, Chaput JP, Saunders TJ,
Katzmarzyk PT, Okely AD, Gorber SC, et al. Systematic review of sedentary
behaviour and health indicators in school-aged children and youth: an
update. Appl Physiol Nutr Me. 2016;41(6):S240–65.

25. Jiang XX, Hardy LL, Ding D, Baur LA, Shi HJ. Recreational screen-time
among Chinese adolescents: a cross-sectional study. J Epidemiol. 2014;
24(5):397–403.

Ye et al. BMC Public Health  (2018) 18:467 Page 6 of 7



26. Li M, Xue H, Wang WD, Wang YF. Parental Expectations and Child Screen and
Academic Sedentary Behaviors in China. Am J Prev Med. 2017;52(5):680–9.

27. Chen Y, Zheng ZH, Yi JY, Yao SQ. Associations between physical inactivity
and sedentary behaviors among adolescents in 10 cities in China. Bmc
Public Health. 2014;14:744.

28. Gebremariam MK, Altenburg TM, Lakerveld J, Andersen LF, Stronks K,
Chinapaw MJ, Lien N. Associations between socioeconomic position and
correlates of sedentary behaviour among youth: a systematic review. Obes
Rev. 2015;16(11):988–1000.

29. Ye S, Guo J. Status, trends and influencing factors of adult physical exercise
and sedentary behavior in China (in Chinese). Journal of Capital University
of Physical Education and Sports. 2016;04:365–9. 375

30. Verloigne M, Van Lippevelde W, Bere E, Manios Y, Kovacs E, Grillenberger M,
Maes L, Brug J, De Bourdeaudhuij I. Individual and family environmental
correlates of television and computer time in 10- to 12-year-old European
children: the ENERGY-project. Bmc Public Health. 2015;15:912.

31. Pearson N, Salmon J, Crawford D, Campbell K, Timperio A. Are parental
concerns for child TV viewing associated with child TV viewing and the
home sedentary environment? Int J Behav Nutr Phys Act. 2011;8:102.

32. Huang WY, Wong SH, Salmon J. Correlates of physical activity and screen-
based behaviors in Chinese children. J Sci Med Sport. 2013;16(6):509–14.

33. Cui ZH, Hardy LL, Dibley MJ, Bauman A. Temporal trends and recent
correlates in sedentary behaviours in Chinese children. Int J Behav Nutr Phy.
2011;8:93.

34. Carson V, Rosu A, Janssen I. A cross-sectional study of the environment,
physical activity, and screen time among young children and their parents.
Bmc Public Health. 2014;14:61.

35. Hardy LL, Dobbins T, Booth ML, Denney-Wilson E, Okely AD. Sedentary
behaviours among Australian adolescents. Australian and New Zealand
journal of public health. 2006;30(6):534–40.

36. Jago R, Thompson JL, Sebire SJ, Wood L, Pool L, Zahra J, Lawlor DA. Cross-
sectional associations between the screen-time of parents and young
children: differences by parent and child gender and day of the week. Int J
Behav Nutr Phys Act. 2014;11:54.

37. Schoeppe S, Rebar AL, Short CE, Alley S, Van Lippevelde W, Vandelanotte C.
How is adults’ screen time behaviour influencing their views on screen time
restrictions for children? A cross-sectional study. Bmc Public Health. 2016;16:201.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Ye et al. BMC Public Health  (2018) 18:467 Page 7 of 7


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Participants
	Questionnaire of SSB
	Correlates measurement
	Statistical analysis

	Results
	Individual characteristics in boys and girls
	Environmental correlates of leisure ST

	Discussion
	Conclusions
	Abbreviations
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

