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The impact of family factors

and communication on recreational sedentary
screen time among primary school-aged
children: a cross-sectional study
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Abstract

Background Childhood obesity is increasingly recognized as a major public health challenge worldwide, and
excessive sedentary screen time is emerging as a key risk factor. This study aimed to assess the recreational screen
sedentary time of Chinese primary school-aged children and investigate the relationship between screen-related
family factors and the outcome variable.

Methods Our study used data from a cross-sectional survey collected from fifth-grade students and their parents

in Beijing, China, from April to May 2018 (n=2,373). The questions included basic demographic information, family
socioeconomic status, students’and parents'sedentary and exercising habits, within-family communicational factors,
and health belief patterns. The recreational screen sedentary time of the children was compared across demographic
groups. The study employed multivariate linear regression models to examine associations between children’s screen
time and various family factors, as well as the moderating effect of overall family communication.

Results Our findings revealed an average daily recreational screen sedentary time of 2.4 h among participants.
Screen time significantly varied across demographic categories, including children’s sex, age, residence, parents’
education, household income, family size, and primary family member. After adjustment, the proportion of child-
owned digital devices (p<0.01), child’s personal room (p < 0.05), family screen-viewing together (p <0.01), and
parental screen time (p <0.01) were positively related to children’s recreational sedentary screen time. Parental
restrictions on screen time (p < 0.001) and attitudes toward reducing sitting time (p <0.01) were correlated with a
decrease in children’s screen time. The overall family communication environment significantly moderated the effects
of parental practice of restricting children’s screen time (p <0.001), positive reinforcement by parents (p <0.05), and
parents'recreational sedentary screen time (p <0.001).
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Conclusions Our findings underscored the significance of family dynamics, parental practices, and communication
in shaping children’s screen time behaviors, providing valuable insights for tailored interventions and strategies to

reduce childhood obesity.

Keywords Children, Screen time, Sedentary behavior, Family factor, Family communication

Background

As technology advances, electronic devices such as
tablets and smartphones have become commonplace,
leading to an increased daily amount of time spent on
screen-related activities, especially for minors [1, 2].
While certain digital content may be beneficial for cog-
nitive and physical development, screen time has been a
major contributor to children’s and teenagers’ sedentary
habits, the awake behaviors involving no more than 1.5
metabolic equivalents [3—6]. Ling and Gebremariam [7]
recognized childhood obesity as an emerging significant
public health concern globally, and excessive sedentary
screen time has been identified as a substantial risk factor
for weight challenges facing children and adolescents [8—
11]. In addition, screen-related sedentary behavior has
been associated with a range of children’s physical and
psychological burdens, including reduced sleep quality,
unhealthy eating habits, increased cardiovascular risk,
hindered cognitive growth, impaired self-control, com-
munication skills, emotional challenges, poor eyesight,
and decreased bone density [4, 12—17]. At the same time,
the WHO recognized “recreational screen time,” defined
as the time spent on screens for purposes not related to
work or education, as a significant factor in children’s
adverse health outcomes [18]. As a result, it would be
crucial to study specifically on child recreational screen
sedentary time and its predictors.

Parents play a critical role in molding children’s healthy
lifestyle behaviors, with the family environment serv-
ing as a primary ecosystem supporting their growth and
development [7]. Drawing from the ecological model of
child development and family systems theory, the family
environment — including its physical space, family rules,
and interpersonal dynamics within it — constitutes a cru-
cial microsystem [7, 19-23]. The family environment thus
may dictate children’s screen-related behaviors. Accord-
ing to social cognitive theory, children adopt behaviors by
observing their surroundings, so children’s screen-related
behaviors can be significantly influenced by the prevail-
ing related behaviors, perceptions, and attitudes within
the family [23, 24]. Prior research has also suggested that
routine familial parent—child communications can serve
as a mediating factor in how parental influences shape
children’s health-related attitudes and behaviors [25-27].
Consequently, family dynamics could be potential pre-
dictors of child recreational screen sedentary time, and
the overall status of within-family communications may

mediate the relationship between various family factors
and children’s screen-related behaviors.

With rapid globalization and urbanization, screen time
among Chinese children and teenagers has grown dra-
matically during recent decades, as China has been cat-
egorized as an upper-middle-income country [28-30].
While the Physical Activity Guidelines for Chinese rec-
ommend limiting daily screen time to under two hours
for school-aged minors [31], research has indicated that
a significant proportion of Chinese children exceed this
recommendation [32]. This overuse has been predomi-
nantly in the form of recreational screen sedentary time,
which occurs mainly at home and is distinct from active
screen time, such as app-based exercise activities. Despite
the acknowledged health risks associated with sedentary
screen behavior, limited research has specifically focused
on assessing the recreational screen sedentary time of
Chinese children within their family environments.

In fact, international studies have identified a signifi-
cant relationship between family factors and children’s
sedentary screen time. For example, one study found the
number of digital devices at home was related to chil-
dren’s screen time [33]. Also, parental screen time was
shown to be positively associated with children’s screen
time [34-38], while parental rules on children’s screen
time were associated with reduced screen time among
children [34, 35, 37, 39]. In addition, parents’ attitudes,
such as concerns about children’s screen time or per-
ceived effects on health, were also found to be related
with children’s screen time [37, 40], and higher paren-
tal self-efficacy to limit their own screen time has been
associated with lower screen time among children [36,
37]. However, there remains a need for a more compre-
hensive investigation of the diverse family dynamics that
may influence screen time among primary school-aged
children. Studies considering the diverse family dynamics
that may influence children’s screen time, including envi-
ronmental factors, parental attitudes, and the communi-
cative atmosphere of the family are still needed.

To address the gaps in the current research, this study
pursued two primary aims. First, we aimed to assess
the recreational screen sedentary time of Chinese pri-
mary school-aged children, exploring potential varia-
tions across different demographic groups. Second, we
aimed to examine whether certain screen-related fam-
ily factors could be associated with children’s recre-
ational screen sedentary time. Drawing on the literature
and theoretical frameworks, we hypothesized that the
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family’s physical environment, parental attitudes and
behaviors, and related parental rules may play pivotal
roles in the amount of children’s screen time. A second-
ary objective of this research is to examine whether over-
all family communication moderates the link between
communicative family factors and children’s screen time.
We hypothesized that family communication can act as
an effect modifier. Our findings can contribute to family
parenting strategies and provide a reference for interven-
tions targeting familial behavioral factors in China and
other countries with similar cultural contexts. With the
post-COVID transition to more screen-based educa-
tion and homework, managing children’s screen time has
become a complex task for families. This study is pivotal
for examining the role of family dynamics in shaping chil-
dren’s recreational screen usage in this new educational
landscape.

Methods

Participants

Our study population included primary school students
in China, and our sample was collected from fifth-grade
elementary schoolers in Beijing from April to May 2018.
For each participant, two questionnaires were collected,
one completed by the minor and the other by one of
their parents. The inclusion criteria were as follows: (1)
had activity autonomy to understand and answer the
questionnaire correctly; (2) signed the informed consent
form; (3) were fifth-grade primary school students who
primarily lived at home; and (4) had at least one parent
with activity autonomy and signed the informed consent
form to complete the parent questionnaire. The exclusion
criteria were as follows: (1) did not sign the informed
consent form; and (2) primarily lived at school. Addition-
ally, the exclusion criteria during the study period were
as follows: (1) requested to withdraw from the study, (2)
discontinued due to unexpected events, and (3) indicated
that they could not persist in participating in the entire
study process.

Considering the personal information of the subjects
involved in this study, including family income, education
level, and other privacy concerns, we strictly followed the
principles of informed consent, voluntary participation,
and confidentiality. We fully respected our participants
during the data collection process, and they could with-
draw from the study at any time if they had any objec-
tions. This study was reviewed and approved by the
Ethics Committee of the Beijing CDC/Beijing Preven-
tive Medicine Research Center (Ethics Review Approval
Number: 201,805).

Sample size estimation
Initially, our sample size was determined to be 351, cal-
culated based on an estimated prevalence of 32.7% with
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a margin of error of 0.5 for the estimate derived from
random selection. However, considering our adoption
of cluster sampling where entire classes were selected as
units, we adjusted the required sample size upward to
at least 527. This adjustment to 1.5 times the initial size
accommodates the cluster sampling method’s design.
Since we stratified our sampling process by urban/subur-
ban location and sex, the total sample size was estimated
to be at least 2108.

Sampling

We applied a two-stage cluster sampling method to ran-
domly select four medium-sized average-ranked elemen-
tary schools in each of the following areas in Beijing:
Haidian district (urban), Chaoyang district (urban), Dax-
ing district (suburban), and Yanqing district (suburban).
We then randomly selected 3—4 cohorts of fifth-grade
students from each school. A total of 2452 questionnaires
were distributed and collected. Excluding the unqualified
questionnaires, 2376 valid questionnaires were returned,
for a valid response rate of 96.9%. According to our sam-
ple size estimation calculation, the sample we obtained
for this study met the requirements.

This study utilized a cross-sectional self-administered
questionnaire method for students and parents. Students
completed their questionnaires under investigator guid-
ance, while parents completed the questionnaires inde-
pendently. Trained investigators, in collaboration with
schools and class teachers, organized on-site surveys.
Students submitted their completed questionnaires on-
site. The parents completed theirs at home and returned
the questionnaires through their children. The classroom
teachers reviewed and collected the parent question-
naires uniformly. The questionnaires asked about basic
demographics, the family’s socioeconomic status, and the
students’ and parents’ sedentary and exercising habits.
The questions also included within-family communica-
tional factors as well as daily health belief patterns.

Considering the validity of our questionnaires, we
developed our research protocols and survey instruments
based on extensive literature review, consulting experts
for the validation of the project’s scientific and practical
feasibility, and conducting pilot tests to refine the sur-
vey based on feedback from experienced field experts.
All team members got reviews and training on the sur-
vey design, questionnaire, interview guidelines, and data
collection techniques to ensure consistent implemen-
tation. Preliminary checks of collected survey data are
conducted to ensure logical consistency and complete-
ness, with any issues promptly addressed and revised by
on-site supervisors. In addition, before data entry and
cleaning, each survey was verified for accuracy, and sur-
veys with more than 20% missing data were considered
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invalid. Data were input into a database using Epidata 3.1
with double data entry verification.

Measurements

Demographic characteristics

The demographic factors of the children included sex
(boys or girls), age (10, 11, or 12 years), region of resi-
dence (urban or suburban), and ethnicity (minority or
not minority). In China, the Han ethnicity constituted
the majority (91.6%), while the remaining 55 groups rep-
resented various ethnic minorities, such as the Zhuang,
Manchu, and Hui [41]. In our study, children of Han Zu
ethnicity were categorized as not minority, and those of
any other ethnicity were categorized as minority. Fam-
ily-level demographic factors included variables on the
number of children within the family (continuous), main
family member (parents, grandparents, others; categori-
cal) who communicated with the participant(s) most,
father’s and mother’s education (less than high school,
high school, college or more; categorical), and monthly
household income (continuous).

Family factors

We assessed various variables potentially related with
children’s recreational screen sedentary time. Recogniz-
ing the role of the family environment as highlighted by
the ecological model of child development [19, 20] and
family systems theory [22], we included relevant physical

Table 1 a. Family factors
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environmental factors and parental variables. For physi-
cal environmental predictors, the self-reported number
of digital devices within the family was included as a
continuous variable, and we calculated the proportion of
digital devices owned by the children. We also included
a variable indicating whether the children had their own
room. For parental practices, our analysis included two
variables concerning children’s screen time including if
the parents restrict their children’s screen time and praise
them for less screen time. According to social cognitive
theory [24], we included measures of parents’ relevant
knowledge, attitudes, and behaviors. Questionnaires on
parents’ knowledge of and attitudes toward sedentary
screen behaviors were built based on the health belief
model [42]. Variable on parents’ related behavior was
their daily recreational screen sedentary time. To stream-
line our analysis, participants’ responses were recatego-
rized. The detailed question items and measures used are
outlined in Table 1a.

Furthermore, given the potential role of family com-
munication patterns in affecting children’s behaviors,
we developed an indicator to assess the overall status
of communication within families. The questions in the
questionnaire were designed based on the Family Com-
munication Patterns Scale [43], with adjustments made
to fit the cultural context of China. Original responses
were scaled from 1 to 5, and we summed the scores to
obtain the final communication scale. There are 13 items

Component Question items

Measurements

Family objective
physical environ-

mental factors ers, please specify!”

Parent survey: “Which of the following electronic devices does your child personally own? (Multiple choices):
(1) Mobile phone (2) Tablet (3) Computer (Desktop, Laptop) (4) Television (5) Game console (PSP, PS2, etc.) (6)

Others, please specify”

Parent survey:“Do you have a separate room for your child? Yes/No"

Family related
parental practices

Agree/Neutral/Disagree/Strongly disagree”

Child survey:“Do your parents spend screen time together with you? Strongly agree/Agree/Neutral/Disagree/

Strongly disagree”
Family associ-
ated knowledge,
attitudes, and
behaviors

b) on a weekend day

Parent survey:“You believe that the longer the sedentary time, the greater the likelihood of becoming over-
weight or obese. Strongly agree/Agree/Neutral/Disagree/Strongly disagree”

Parent survey:“You believe that excessive sedentary time is bad for physical health. Strongly agree/Agree/Neu-

tral/Disagree/Strongly disagree”

Parent survey:“You personally truly enjoy sitting still and do not like exercising. Strongly agree/Agree/Neutral/

Disagree/Strongly disagree”

Parent survey: “Which of the following electronic devices do you have in your home? (Multiple choices): (1)
Mobile phone (2) Tablet (3) Computer (Desktop, Laptop) (4) Television (5) Game console (PSP, PS2, etc.) (6) Oth-

Child survey:"Do your parents restrict your daily screen time? (Including mobile phones, computers, tablets,
and all other electronic devices) Strongly agree/Agree/Neutral/Disagree/Strongly disagree”

Child survey: “Reducing sedentary recreational screen time results in praise from your parents. Strongly agree/

Parent survey: “Over the past week, on average how many hours per day do you spend sitting for leisure and
entertainment? (This includes freely watching TV, playing on the computer, using a tablet, etc.): a) on a weekday

Summed num-
ber of devices

Summed num-
ber of devices
and calculated
proportion
Yes/No
“Strongly agree”
and "Agree”
were coded as
1, with all other
responses
coded as 0.

Daily hours
(hours/day)
calculated: (a x
5+bx2)+7
“Strongly
agree”and
"Agree” were
coded as 1,
with all other
responses
coded as 0.

Parent survey:“You believe that you will try to reduce your sedentary time as much as possible. Strongly agree/

Agree/Neutral/Disagree/Strongly disagree”
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for our scale, and detailed questions and measures used
are outlined in Table 1b. To ensure the reliability of this
culturally adapted scale, we conducted an internal con-
sistency analysis using Cronbach’s alpha. We got a Cron-
bach’s alpha of 0.865 for the raw scores and 0.870 for the
standardized scores, indicating a high level of internal
consistency.

Child recreational screen sedentary time and other related
variables

The primary outcome of this research was to quantify the
average daily recreational sedentary screen time among
children. This was assessed through two targeted survey
questions designed to capture the duration of weekday
and weekend recreational sedentary screen time. The
following two specific questions were included in the
survey: (1) “During the past 7 days, on school days (week-
day), how many hours per day did you typically spend
sitting and engaging in leisure activities such as watch-
ing television, playing on the computer, using a tablet,
etc.?” and (2) “During the past 7 days, on weekends, how
many hours per day did you typically spend sitting and
engaging in leisure activities such as freely watching tele-
vision, playing on the computer, using a tablet, etc.?” To
calculate the average daily value, we used a weighted for-
mula: weekday screen time was multiplied by five, week-
end time was multiplied by two, and the sum of the two
variables was then divided by seven to yield a continuous
variable representing the average daily recreational sed-
entary screen time in hours. Of the total 2,376 completed
responses, 3 had missing values for the children’s daily
recreational sedentary screen time and were excluded
from our analysis.

In addition, we captured the two key aspects of chil-
dren’s time use and included them in our control vari-
ables. First, schoolwork-related sedentary time was
calculated similarly to the children’s average daily

Table 1 b. Family communication
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recreational sedentary screen time, using their reported
time spent on weekdays and weekends and calculating
it as daily average values. It was also a continuous vari-
able in hours. Second, we captured the children’s regular
after-school physical activity. The variable was quantified
as the number of days per week that participants engaged
in at least 30 min of exercise after school. Since no
national guidelines regarding extracurricular physical
activity were provided in China, the 30-minute thresh-
old was established based on the Healthy China Action
guidelines for adults [44].

Statistical analysis

We ran all of our statistical analyses using SAS 9.4 (SAS
Institute, Cary, NC). Descriptive statistics were calcu-
lated to provide an overview summary of participants’
characteristics and outcome variable. Categorical vari-
ables were summarized using frequencies and percent-
ages, while continuous variables were represented by
means and standard deviations. Participants with miss-
ing data for any variables were categorized as “missing”
group for those specific variables. Then, through bivari-
ate analyses, including t tests and ANOVA, we evaluated
significant differences in children’s daily recreational sed-
entary screen time across demographic groups. We also
estimated the means and 95% confidence intervals (CIs)
for each group.

A series of multivariate linear regression models were
constructed to explore whether children’s daily recre-
ational sedentary screen time was associated with vari-
ous family factors. Due to distributional concerns from
our preliminary tests, the outcome variable underwent
log transformation to better adhere to the assumptions
of multivariate linear regression analyses. Our adjust-
ment package included the demographic characteristics
of the children, their families, and their children’s time
spent engaging in other activities. We included both

Question items on child survey

Measurements

“| feel very close to my family!" Always/Often/Sometimes/Rarely/Never

“| do things together with my family.” Always/Often/Sometimes/Rarely/Never
‘| spend leisure time with my family.” Always/Often/Sometimes/Rarely/Never
‘| avoid my family members at home!” Always/Often/Sometimes/Rarely/Never

‘| share common hobbies and interests with my family” Always/Often/Sometimes/Rarely/Never
“| actively talk to my family about my feelings”” Always/Often/Sometimes/Rarely/Never
“When there are conflicts, | keep my thoughts to myself” Always/Often/Sometimes/Rarely/Never

“| argue with my family members!” Always/Often/Sometimes/Rarely/Never

Have your family members checked your homework? Always/Often/Sometimes/Rarely/Never
Do your family members understand your problems and worries? Always/Often/Sometimes/Rarely/Never

Always=5, Often=4, Some-
times=3, Rarely=2, Never=1

Always=1, Often=2, Some-
times=3, Rarely=4, Never=5
Always =5, Often =4, Some-
times=3, Rarely=2, Never=1
Always=1, Often=2, Some-
times=3, Rarely=4, Never=5
Always=5, Often=4, Some-
times=3, Rarely=2, Never=1

Do your family members know what you do in your free time? Always/Often/Sometimes/Rarely/Never
Do your family members call you when they are away for a while? Always/Often/Sometimes/Rarely/Never

Do your family members chat with you? Always/Often/Sometimes/Rarely/Never
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unadjusted and adjusted results for all the models in our
analysis. Furthermore, multicollinearity tests were per-
formed for all the independent variables.

With our regression models, we predicted the chil-
dren’s recreational sedentary screen time based on objec-
tive physical environmental factors (Model 1); related
parental practices (Model 2); parents’ associated knowl-
edge, attitudes, and behaviors (Model 3); and an inte-
grated model comprising all the aforementioned factors
(Model 4). Model 5 was specifically designed to assess
the moderating effect of the overall family communica-
tion level on the influence of family dynamics. We cat-
egorized the participants based on the quartiles of their
family communication scale scores, which were calcu-
lated by dividing the distribution of collected scores into
four equal parts. Each quartile represented a range of
scores: the first quartile included scores from the low-
est up to the 25th percentile, the second from the 25th
to the 50th percentile, the third from the 50th to the
75th percentile, and the fourth included scores from the
75th percentile to the highest. This method aligned with

Table 2 Descriptive summary

Variables n (%)
Gender Boys 1258 (53.0%)
Girls 1115 (47.0%)
Age of Child 10 663 (28.5%)
11 01256 (54.1%)
12 0404 (17.4%)
Region: Urban/Suburban  Suburban 1280 (53.9%)
Urban 1093 (46.1%)
Minority No 2172 (91.5%)
Yes 0177 (7.5%)
Missing 024 (1.0%)
Father’s Education College or Higher 0768 (32.4%)
High School or Associate 1071 (45.1%)
Less than High School 0486 (20.5%)
Missing 048 (2.0%)
Mother’s Education College or Higher 0731 (30.8%)
High School or Associate 1026 (43.2%)
Less than High School 0577 (24.3%)
Missing 039 (1.6%)
Monthly Household < 10,000 893 (37.6%)
Income in RMB 10,000 to 29,999 897 (37.8%)
>=30,000 398 (16.8%)
Missing 185 (7.8%)
Number of Children in the 1 1247 (52.5%)
Household 2 966 (40.7%)
3+ 153 (6.4%)
Missing 7 (0.3%)
Main Family Member Parent(s) 1817 (76.6%)
Communicated with the Grandparent(s) 321 (13.5%)
Child Most Other 235 (9.9%)
Child recreational screen sedentary time' 24019

Note: 'This is a continuous variable, so mean (standard deviation) is shown.
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another study using a multi-item scale to evaluate fam-
ily communication status [45]. We subsequently included
this categorical indicator and its interaction with family
dynamic variables in Model 4 to assess how different lev-
els of family communication influence the relationship
between family dynamics and our outcome of interest.
To establish the foundational relationship between fam-
ily communication and children’s recreational sedentary
screen time, before we ran Model 5, we had performed a
basic regression analysis assessing the crude association
between these two variables.

Results

The descriptive statistics are shown in Table 2. Of the
total 2,373 participants included in our analysis, 53% of
them were boys, and 47% were girls. More than half (54%)
of the students resided in suburban areas. Most of the
students (92%) were not ethnic minorities. Parental edu-
cation was generally high, with the most common attain-
ment being a high school or associate degree for both
fathers and mothers (45% and 43%, respectively). More
than 75% of the participants had a monthly household
income ranging from 10,000 to 29,999 RMB. More than
half (53%) of the participating households had 1 child,
and 41% had 2 children. Most of the students (77%) had
their parent(s) as the primary family member who pre-
dominantly communicated with the children, and 14% of
the children communicated mostly with their grandpar-
ents. The mean recreational sedentary screen time was
2.4 h (SD=1.9) for the participants, which exceeded the
highest limit of recommended length according to the
related guidelines [46].

According to our bivariate analyses of child recre-
ational sedentary screen sedentary time across various
demographic factors (Table 3), boys reported a signifi-
cantly (p<0.05) greater mean screen time of 2.45 h than
girls did at 2.29 h. Our outcome variable also varied sig-
nificantly (p>0.05) among the age groups of the students.
Compared with their urban counterparts, who reported
2.22 h, children in suburban areas spent significantly
(p<0.01) more time (2.51 h; 95% CI: 2.41-2.61). There
was no significant difference in screen time between
children in the minority and nonminority groups. Par-
ents’ education may also contribute to the variance
in children’s recreational sedentary screen time (both
»<0.0001): Children of parents with less than a high
school education recorded the highest screen time, with
fathers’” and mothers’ education reflecting similar pat-
terns. Family income also played a significant role in
screen time (p<0.01). Children from middle-earning
families spent less time on screens, followed by those
from higher-income families, and children from fami-
lies earning less than 10,000 RMB had the highest recre-
ational sedentary screen time, with a mean of 2.57 h. The
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Table 3 Comparisons of child recreational screen sedentary time across demographic variables

Variables Mean (95% Confidence Interval) Pvalue

Gender Boys Girls
24522 2.2895 0.0358*
(2.3393-2.5650) (2.1902-2.3887)

Age of Child 10 11 12
2.5470 2.2961 23522 0.0487*
(2.3911-2.7028) (2.1955-2.3968) (2.1782-2.5262)

Region: Urban/Suburban Suburban Urban
2.5102 22183 0.0002%**
(2.4054-2.6149) (2.1089-2.3277)

Minority No Yes
2.3601 26131 0.0864
(2.2822-2.4379) (2.2741-2.9520)

Father’s Education College or Higher High School or Associate  Less than High School
2.0312 2.5076 26135 <0.0007***
(1.9072-2.1553) (2.3902-2.6250) (24475-2.7794)

Mother’s Education College or Higher High School or Associate  Less than High School
2.0256 2.5008 26263 <0.0007***
(1.8967-2.1545) (2.3824-2.6193) (24728-2.7797)

Monthly Income of >=30,000 10,000 to 29,999 < 10,000

Family Member in RMB
2.3184 22211 25724 0.0009***
(2.1243-2.5125) (2.1001-2.3420) (2.4489-2.6959)

Number of Children in 1 2 3+

the Household
23253 23817 26877 0.0346*
(2.2230-2.4276) (2.2630-2.5003) (2.3326-3.0428)

Main Family Member Parent(s) Grandparent(s) Other

Communicated with the

Child Most
2.3248 26522 23914 0.0161*

(2.2392-24105)

(2.4380-2.8665)

(2.2392-2.4105)

Note: Means and 95% confidence intervals of child recreational screen sedentary time are shown across demographic groups; bivariate analyses (t tests and ANOVA)

evaluated significant differences in children’s daily recreational sedentary screen time for each group;

*p<0.05,** p<0.01, *** p<0.001

number of children in the household was significantly
(p<0.05) associated with recreational sedentary screen
time, indicating that children in larger families might
have more screen time. Among the children grouped by
major family member, there was a significant variance
among the subgroups (p<0.05); the children who com-
municated with grandparents reported having a maxi-
mum amount of recreational sedentary screen time of
2.65h.

For our multivariate regression models, all of our
models (1 to 5) fit significantly better than the intercept-
only model (p<0.0001). No multicollinearity was found
among the independent variables in our models (Supple-
mentary Table S1). Several family environmental factors
were significantly correlated with children’s recreational
screen sedentary time in our study, as shown in Table 4.
Most of our significant coefficients demonstrated con-
sistent significance and magnitude with and without
adjustment in our analysis (Table 4). See Supplementary
Table S2 for further results. In Model 1, an increase in

the proportion of devices owned by children within the
household was positively associated with greater daily
recreational sedentary screen time. Compared with chil-
dren without their own room, those living in their indi-
vidual rooms had approximately 7-10% more screen
time (unadjusted: coefficient=0.0970, p<0.001; adjusted:
coefficient=0.0702, p<0.05). The impact of the num-
ber of devices at home was not consistent. In Model 2,
restricting child screen time was significantly associ-
ated with reduced recreational sitting hours. A stricter
screen time regimen corresponded to an approximately
11% decrease in children’s recreational sedentary screen
time (unadjusted: coefficient=-0.1213, p<0.001; adjusted:
coefficient=-0.1112, p<0.001). The practice of prais-
ing children for less screen time was associated with
a decrease of approximately 5-6% (unadjusted: coef-
ficient=-0.0641, p<0.01; adjusted: coefficient=-0.0542,
p<0.05). Conversely, family screen time taken together
showed a positive relationship, where an increase in
shared screen time was associated with an approximately
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Table 4 Multivariate Regression, Coefficients of Model 1-4

Variables Model 1: Model 1: Model 2: Model 2: Model 3: Model 3: Model 4: Model 4:
Unadjusted  Adjusted Unadjusted  Adjusted Unadjusted  Adjusted  Unadjusted Adjusted

Family objective physical environmental factors

Number of devices at Not significant  0.0361* Not significant  Not sig-

home nificant

Proportion of child-owned 0.1327*** 0.1168** 0.1135** 0.1109**

devices

Child has own room 0.0970*** 0.0702* 0.0881%** 0.0644*

Family related parental practices

Restrict -0.1214 -0.1112 -0.1178 -0.1103

child *xx *xx wxx P

screen time

Less screen time gets -0.0641%* -0.0542% -0.0485* -0.0378

praise

Family 0.0986*** 0.0861** 0.1037%** 0.0800**

members

have screen time

together

Family associated knowledge, attitudes, and behaviors

Parent related behavior: 0.0236*** 0.0207 0.0206*** 0.0172**

recreational screen seden- Hxx

tary time

Parent attitude: -0.0654 -0.0715 -0.0596 -0.0678**

I'will try to reduce my
sitting time

Note: For our Model 1-4, we predicted the children’s recreational sedentary screen time based on objective physical environmental factors (Model 1); related
parental practices (Model 2); parents’ associated knowledge, attitudes, and behaviors (Model 3); and an integrated model comprising all the aforementioned factors
(Model 4); the outcome variable underwent log transformation to better adhere to the assumptions of multivariate linear regression analyses; adjustment package
included gender, age, urban/suburban status, and ethnic minority for the child, father’s education, mother’s education, monthly household income, number of
children in the household, main family member communicated with the child most, child schoolwork related sitting time, and number of days per week with
30+ minutes exercising for the child; only significant variables are shown on this table; * p<0.05, ** p<0.01, *** p<0.001

9-10% increase in a child’s recreational sedentary screen
time (unadjusted: coefficient=0.0986, p <0.001; adjusted:
coefficient=0.0861, p<0.01).

In Model 3, we found that parents’ recreational sed-
entary screen time was positively associated with that of
their children. For every additional hour spent by a par-
ent in recreational screen sedentary activities, there was
a 2% increase in the duration of the child’s same behavior
(unadjusted: coefficient=0.0236, p<0.001; adjusted: coef-
ficient=0.0207, p<0.001). Moreover, parental attitudes
toward reducing their own sitting time were correlated
with a reduction in their child’s recreational sedentary
screen time of approximately 7% (unadjusted: coeffi-
cient=-0.0654, p<0.01; adjusted: coefficient=-0.0715,
p<0.01). Model 4 presented a comprehensive approach
by integrating various family-associated factors, encom-
passing physical environment, parental practices, par-
ents’ knowledge, attitudes, and behaviors. The adjusted
Model 4 accounted for approximately 8.5% of the vari-
ability in our outcome variable. When these elements
were analyzed collectively, several factors maintained
their significant association with the outcome variable,
although with a slightly diminished magnitude of influ-
ence (Table 4).

For our last model, firstly, the crude association analy-
sis between family communication quartiles and chil-
dren’s recreational sedentary screen time revealed that
family communication was significantly correlated with
our outcome variable (p<0.001). Specifically, as family
communication increased from the lowest quartile (ref-
erence) to higher ones, we observed a significant increase
in leisure-related sedentary screen time. Then, Model 5
validated the role of the overall family communication
environment as an effect modifier for the relationship
between children’s recreational sedentary screen time
and several related family factors. Most of the significant
coeflicients demonstrated consistent significance and
magnitude with and without adjustment (Table 5). The
adjusted model accounted for approximately 11.5% of
the variability in our outcome variable. For those whose
parents restricted their screen time at home, compared
to children with low family communication scale scores
(1st quartile), those with high scores (4th quartile) had
24.2% less recreational sedentary screen time in hours
(unadjusted: coefficient=-0.2822, p<0.001; adjusted:
coeflicient=-0.2774, p<0.001). Positive reinforcement by
parents, such as praising less screen time, was potentially
associated with about 9% decrease in our outcome vari-
able (unadjusted: coefficient=-0.1045, p<0.05; adjusted:
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Table 5 Multivariate Regression, Coefficients of Model 5

Variables Model 5: Model 5:
Unadjusted Adjusted

Family related parental practices

Restrict child screen time * Family com-  -0.2822*** -

munication (4th vs. 1st quartile) 0.2774%*%

Less screen time gets praise -0.1045% -0.0853°

Less screen time gets praise * Family 0.2072** 0.1749*

communication (4th vs. 1st quartile)

Family associated knowledge, attitudes, and behaviors

Parent related behavior: recreational 0.0567*** 0.0526***

screen sedentary time

Parent related behavior: recreational -0.0493** -0.0539**

screen sedentary time * Family com-

munication (3rd vs. 1st quartile)

Parent related behavior: recreational -0.0605*** -

screen sedentary time * Family com- 0.0590%**

munication (4th vs. st quartile)

Note: Model 5 included objective physical environmental factors, related
parental practices, parents’ associated knowledge, attitudes, and behaviors,and
interactions of family dynamic variables and quartiles of family communication
scale scores; the outcome variable underwent log transformation to better
adheretothe assumptions of multivariate linearregression analyses; adjustment
package included gender, age, urban/suburban status, and ethnic minority for
the child, father’s education, mother’s education, monthly household income,
number of children in the household, main family member communicated with
the child most, child schoolwork related sitting time, and number of days per
week with 30+minutes exercising for the child; only significant variables are
shown on this table; $p<0.06, * p<0.05, ** p<0.01, *** p<0.001

coefficient=-0.0853, p<0.06). However, the borderline
significance in the adjustment model may suggest a less
robust association. This potential beneficial effect was
largely modified by improved family communication. For
children whose parents praised them because of their less
time on screens, compared to children with low family
communication scale scores (1st quartile), having high
scores (4th quartile) was associated with 19.1% more
recreational sedentary screen time in hours (unadjusted:
coefficient=0.2072, p<0.01; adjusted: coefficient=0.1749,
p<0.05).

Parents’ related behaviors, particularly their recre-
ational sedentary screen time, were found to be a sig-
nificant predictor of their children’s behavior. In our
analysis, each unit increase in the parents’ reported time
was associated with a 5% increase in the children’s time
(unadjusted: coefficient=0.0567, p<0.001; adjusted:
coefficient=0.0526, p<0.001). Improved family com-
munication levels modified this relationship. Among the
children with parents who engaged in the same amount
of recreational sedentary screen time, those with higher
family communication scores (3rd quartile) showed a 5%
reduction in their own recreational screen time in hours
(unadjusted: coefficient =-0.0493, p <0.01; adjusted: coef-
ficient = -0.0539, p<0.01). This reduction was at 6%, for
children in the highest (4th) quartile of family communi-
cation scores (unadjusted: coefficient =-0.0605, p <0.001;
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adjusted: coefficient =-0.0590, p<0.001). See Supplemen-
tary Table S3 for further results.

Discussion

Our study is one of the only studies that specifically tar-
gets recreational sedentary screen time among children
in China while also comprehensively examining various
family environmental factors. On the basis of our cross-
sectional survey, which included more than 2000 partici-
pants, we found a concerning trend: primary school-aged
children in China, on average, were engaged in recre-
ational screen activities for more than two hours daily,
with significant variability. These findings echoed simi-
lar trends observed in North American studies, where
approximately half of school-aged children were reported
to spend more than two hours per day on recreational
screen use [47, 48]. This average duration exceeded the
recommendations of the Physical Activity Guidelines
for Chinese individuals, which suggest that school-aged
minors spend less than two hours of screen time daily
[31]. Similarly, the Canadian Society for Exercise Physi-
ology recommended less than two hours of recreational
screen time daily for a “healthy 24 hours” for children
aged 5-17 years [49]. Given the possible negative health
outcomes associated with excessive screen time, it is cru-
cial to initiate relevant interventions in China to reduce
the recreational screen time of children. Additionally,
although our study focused only on primary school stu-
dents, particularly fifth-grade children based on our sam-
ple, it provides an instructive direction for future studies
focusing on other aged minors in China, for example,
Chinese preschool children [18, 31, 46].

Our study highlighted the critical influence of family
environment elements, such as physical space, parental
rules, and interpersonal dynamics, on children’s recre-
ational sedentary screen time. These findings align with
our initial hypotheses based on the ecological model
of child development and family systems theory. Spe-
cifically, unlike another study that identified a correla-
tion between the number of televisions in a home and
children’s viewing time in European families [33], our
research did not find a significant relationship between
the total number of digital devices in a Chinese family
and children’s recreational screen time. Instead, we dis-
covered that specific factors such as the proportion of
digital devices owned by the child and the availability
of a personal room were associated with our outcome
variable. These findings suggested that certain elements
of children’s immediate physical environment, particu-
larly their personal access to devices and their own space
in the household, had a more focused impact on their
screen-related behaviors. This was consistent with a simi-
lar trend observed in the U.S., where studies have shown
a link between a child’s personal access to electronic
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devices in their bedroom and their overall screen expo-
sure [50, 51]. Additionally, our study revealed a positive
correlation between parents watching screens with their
children and the length of the children’s screen exposure,
which is consistent with findings in the literature [34,
37, 39]. Furthermore, our results showed that parental
rules about screen time were associated with the length
of children’s screen exposure, as shown consistently in
previous studies [2, 52, 53, 54]. Moreover, in line with
international studies [55-59], our findings confirmed the
significant relationship between parents’ and children’s
screen exposure hours, where increased screen time by
parents was associated with longer recreational screen
use among their children.

Additionally, while previous studies highlighted the
mediating role of family communication in shaping
children’s health-related behaviors [25-27], our study
expanded this understanding to include screen-related
behaviors. We found that the overall family communica-
tion environment could significantly modify the impact
of various family factors on children’s recreational sed-
entary screen time. We observed that the effectiveness
of parental practices for restricting children’s screen
time was influenced by the level of family communica-
tion. Specifically, we found that when parents restricted
their children’s screen time and maintained high levels
of family communication, children spent less on recre-
ational sedentary screen time. Our findings also found
that while parents’ screen time was significantly associ-
ated with more screen time for children, those from fam-
ilies with higher levels of communication might have less
screen time even when their parents had more screen
time. These results regarding restriction practices and
parental screen behavior demonstrated the important
role of a positive family communication environment
in amplifying the positive effects of screen time limita-
tions and buffering the negative impact of parents’ screen
behaviors. This underscores the importance of fostering
a healthy communication atmosphere within families.
However, positive reinforcement from parents, such as
praise for reduced screen time, was surprisingly associ-
ated with more recreational screen time among children
in families with high communication levels than among
those in families with lower communication levels. This
unexpected outcome might partly stem from the limita-
tions of our study’s cross-sectional design and possibly be
due to children interpreting the positive reinforcement
as leniency or mixed messages about screen time norms.
Longitudinal studies are needed to clarify the dynamics
of parental reinforcement and family communication
and their impact on children’s screen behaviors. Overall,
our findings suggest the importance of considering mul-
tiple family factors and communication dynamics when
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designing relevant interventions to manage children’s
screen time.

Our bivariate analyses also revealed the relationships
between demographic factors and recreational seden-
tary screen time among Chinese primary school-aged
children, revealing additional insights. Specifically, our
outcome variable significantly varied by sex, age, region
of residence, education level of both parents, household
income, and family size, indicating the necessity of con-
sidering demographic diversities for implications for rel-
evant interventions and strategies to manage screen time
among children. Additionally, we also found that children
who communicated primarily with grandparents had sig-
nificantly more recreational sedentary screen time than
did those with their parents, highlighting the impact of
multigenerational households on children’s behaviors.
Recent research revealed that living with grandparents
was related to Latino children’s greater odds of having
excessive screen time [60]. In addition, existing stud-
ies on various populations have emphasized that coresi-
dence with grandparents was associated with children’s
dietary habits, BMI, and weight status [60, 61, 62]. Thus,
it is crucial to incorporate the role of multigenerational
family types in studying childhood obesity and family-
based interventions for reducing sedentary screen time
in minors.

This study has several limitations. First, due to the
cross-sectional nature of our data, we cannot conclude
our findings with any causal inferences. Second, all the
questionnaires were self-reported, and the participants
were minors. Self-reporting bias could exist due to the
design and study population of this research, and the out-
come variable, children’s daily recreational screen time,
could be inaccurate and cause recall bias. In addition,
our questionnaire did not include other important family
factors, such as parents’ marital status and mental health
status, which have been shown to be significantly related
to children’s screening time [63, 64]. In addition to our
demographic adjustment variables, future studies could
consider adjusting for these related family-level fac-
tors. Another important limitation is that our question-
naire did not capture sedentary screen time for different
digital devices. One study using data across 30 countries
revealed that from 2002 to 2010, while children’s screen-
ing time for televisions decreased, the average time was
still more than 2 h daily for 11-year-olds, and their com-
puter time improved approximately two-fold for both
genders [65]. While our current study can serve as an
insightful starting point for investigating the relation-
ship between family factors and leisure-related screen
time, future studies may focus on the trend of Chinese
children’s screen time among different digital devices.
In addition, we included only fifth-grade primary school
students. Thus, there could be external validity concerns
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Conclusion

Our study assessed and investigated the recreational
sedentary screen time of Chinese primary school-aged
children and explored its association with various family

f The findings und he signifi f f References

actors. e findings underscore the significance of fam- 1. Vanderloo LM. Screen-viewing among preschoolers in childcare: a systematic
ily dynamics, parental practices, and communication in review. BMC Pediatr. 2014;14:205.

shaping children’s screen-time behaviors, providing valu- 2. Jones A, Armstrong B, Weaver RG, Parker H, von Klinggraeff L, Beets MW.

ble insights f il di . d . Identifying effective intervention strategies to reduce children's screen time:
able insights for tallored interventions and strategies to a systematic review and meta-analysis. Int J Behav Nutr Phys Act. 18:126.

reduce childhood obesity in the post-COVID era. 3. Gopinath B, Hardy LL, Baur LA, Burlutsky G, Mitchell P Physical activity and
sedentary behaviors and health-related quality of life in adolescents. Pediat-
. rics. 2012;130:e167-74.
Suppleme_ntary -nformatlon ) ) ) 4. LeBlanc AG, Katzmarzyk PT, Barreira Tv, Broyles ST, Chaput J-P, Church TS, et al.
The online version contains supplementary material available at https://doi. Correlates of total sedentary time and screen time in 9-11 year-old children
0rg/10.1186/512889-024-19128-y. around the World: the International Study of Childhood obesity, Lifestyle and
the Environment. PLoS ONE. 2015;10:e0129622.

Supplementary Table ST. Multicollinearity results: variance inflation (VIF) 5. Tremblay MS, Aubert S, Barnes JD, Saunders TJ, Carson V, Latimer-Cheung AE,
by variables.Supplementary Table S2. Multivariate regression results, et al. Sedentary Behavior Research Network (SBRN) — terminology Consensus
coefficients of Model 1-4.Supplementary Table S3. Multivariate regression Project process and outcome. Int J Behav Nutr Phys Act. 2017;14:75.

results, coefficients of Model 5. 6. Pate RR, O'Neill JR, Lobelo F. The evolving definition of sedentary. Exerc Sport

Sci Rev. 2008;36:173-8.
7. Ling J, Gebremariam M. Embracing parenting role in childhood obesity. BMC

Acknowledgements Public Health. 2023;23:1118.
We express our gratitude to all colleagues for the data collection and quality 8. Haghjoo P, Siri G, Soleimani E, Farhangi MA, Alesaeidi S. Screen time increases
control. overweight and obesity risk among adolescents: a systematic review and
dose-response meta-analysis. BMC Prim Care. 2022,23:161.
Author contributions 9. Chhetri S, Yadav DK. Association of Television Watching on physical activity
XD analyzed, interpreted the data, and drafted the manuscript. YJ designed and obesity among children in Pokhara, Nepal. J Health Allied Sci. 2019,9:1-6.
the study framework and contributed to editing the manuscript. YD and ZL 10.  Coombs NA, Stamatakis E. Associations between objectively assessed and
contributed to the recruitment and cleaned the data. YZ built up the original questionnaire-based sedentary behaviour with BMI-defined obesity among
study framework and collected the data. All the authors approved the final general population children and adolescents living in England. BMJ Open.
version of the manuscript. 2015;5:2007172-007172.
11. CarsonV, Hunter S, Kuzik N, Gray CE, Poitras VJ, Chaput J-P, et al. Systematic
Funding review of sedentary behaviour and health indicators in school-aged children
Support for this study came from National Natural Science Foundation of and youth: an update. Appl Physiol Nutr Metab. 2016;41:5240-65.
China (Grant number: 71673031). 12, Oswald TK, Rumbold AR, Kedzior SGE, Moore VM. Psychological impacts of
screen time and green time for children and adolescents: a systematic scop-
Data availability ing review. PLoS ONE. 2020;15:€0237725.
The datasets used during the current study are available from the 13, Domingues-Montanari S. Clinical and psychological effects of excessive
corresponding author upon reasonable request. screen time on children. J Paediatr Child Health. 2017;53:333-8.

14.  Ashton JJ, Beattie RM. Screen time in children and adolescents: is there
evidence to guide parents and policy? Lancet Child Adolesc Health.
2019;3:292-4.

15.  Lissak G. Adverse physiological and psychological effects of screen time
on children and adolescents: literature review and case study. Environ Res.
2018;164:149-57.

16.  SuchertV, Hanewinkel R, Isensee B. Sedentary behavior and indicators of
mental health in school-aged children and adolescents: a systematic review.
Prev Med (Baltim). 2015,76:48-57.

17.  Saunders TJ, Vallance JK. Screen time and health indicators among children
and youth: current evidence, limitations and future directions. Appl Health
Econ Health Policy. 2017;15:323-31.

18.  Bull FC, Al-Ansari SS, Biddle S, Borodulin K, Buman MP, Cardon G, et al. World
Health Organization 2020 guidelines on physical activity and sedentary
behaviour. Br J Sports Med. 2020;54:1451-62.

19. Reifsnider E, Gallagher M, Forgione B. Using ecological models in Research on
Health disparities. J Prof Nurs. 2005;21:216-22.

Declarations

Ethics approval and consent to participate

This study was reviewed and approved by the Ethics Committee of the
Beijing CDC/Beijing Preventive Medicine Research Center (Ethics Review
Approval Number: 201805). Written informed consent was obtained from the
participants.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.


https://doi.org/10.1186/s12889-024-19128-y
https://doi.org/10.1186/s12889-024-19128-y

Ding et al. BMC Public Health

20.

22.
23.
24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

42.
43.

44,

(2024) 24:1733

Bronfenbrenner U. Toward an experimental ecology of human development.
Am Psychol. 1977;32:513-31.

Pratt KJ, Skelton JA. Family functioning and childhood obesity treatment: a
Family systems Theory-Informed Approach. Acad Pediatr. 2018;18:620-7.
Watson WH. Family systems. Encyclopedia of human behavior. Elsevier; 2012.
pp. 184-93.

Lin'Y, Ding X, Liu J, JiY. Influencing factors of screen exposure in children:
Family Nurturing Environment. Fam Educ China. 2022;80-7.

Bandura A. Health promotion from the perspective of social cognitive theory.
Psychol Health. 1998;13:623-49.

Baiocchi-Wagner EA, Talley AE. The role of Family Communication in Indi-
vidual Health attitudes and behaviors concerning Diet and Physical Activity.
Health Commun. 2013;28:193-205.

Hays A, Maliski R, Warner B. Analyzing the effects of Family communication
patterns on the decision to disclose a health issue to a parent: the benefits of
conversation and dangers of conformity. Health Commun. 2017;32:837-44.
Scruggs X, Schrodt P. The frequency and comfort of political conversations
with parents as mediators of family communication patterns and relational
quality in parent—child relationships. J Fam Commun. 2021;21:17-33.
McNeal JU, Ji MF. Chinese children as consumers: an analysis of their new
product information sources. J Consum Mark. 1999;16:345-65.
Dearth-Wesley T, Howard AG, Wang H, Zhang B, Popkin BM. Trends in
domain-specific physical activity and sedentary behaviors among Chinese
school children, 2004-2011. Int J Behav Nutr Phys Act. 2017;14:141.

World Bank. World Bank Country and Lending Groups [Internet]. 2021

[cited 2023 Mar 15]. https://datahelpdesk.worldbank.org/knowledgebase/
articles/906519

Composing and Editorial Board of Physical Activity Guidelines for Chinese.
Physical activity guidelines for Chinese (2021)[J1. Chin J Public Health.
2021;38:129-30.

CaiY, Zhu X, Wu X. Overweight, obesity, and screen-time viewing among
Chinese school-aged children: National prevalence estimates from the 2016
physical activity and fitness in China—the Youth Study. J Sport Health Sci.
2017,6:404-9.

Van Lippevelde W, Bere E, Verloigne M, van Stralen MM, De Bourdeaudhuij

I, Lien N, et al. The role of family-related factors in the effects of the UP4FUN
school-based family-focused intervention targeting screen time in 10- to
12-year-old children: the ENERGY project. BMC Public Health. 2014;14:857.
Barr-Anderson DJ, Fulkerson JA, Smyth M, Himes JH, Hannan PJ, Holy Rock B,
et al. Associations of American Indian children’s screen-time behavior with
parental television behavior, parental perceptions of children’s screen time,
and media-related resources in the home. Prev Chronic Dis. 2011;8:A105.
Birken CS, Maguire J, Mekky M, Manlhiot C, Beck CE, Jacobson S, et al. Parental
factors associated with screen time in pre-school children in primary-care
practice: a TARGet kids! Study. Public Health Nutr. 2011;14:2134-8.
Campbell K, Hesketh K, Silverii A, Abbott G. Maternal self-efficacy regarding
children’s eating and sedentary behaviours in the early years: associations
with children’s food intake and sedentary behaviours. Int J Pediatr Obes.
2010;5:501-8.

Carson 'V, Janssen I. Associations between factors within the home setting
and screen time among children aged 0-5 years: a cross-sectional study.
BMC Public Health. 2012;12:539.

Thompson AL, Adair LS, Bentley ME. Maternal characteristics and percep-
tion of temperament Associated with infant TV exposure. Pediatrics.
2013;131:2390-7.

Bleakley A, Jordan AB, Hennessy M. The relationship between parents'and
children’s television viewing. Pediatrics. 2013;132:e364-71.

Hinkley T, Salmon J, Okely AD, Crawford D. The correlates of preschoolers’
compliance with screen recommendations exist across multiple domains.
Prev Med (Baltim). 2013;57:212-9.

National Bureau of Statistics of China. China Statistical Yearbook 2020
[Internet]. 2020 [cited 2023 Mar 15]. http://www.stats.gov.cn/tjsj/ndsj/2020/
indexeh.htm

Champion VL, Skinner CS. The health belief model. Health behavior and
health education: Theory, research, and practice. 4th ed. 2008. pp. 45-65.
RITCHIE LD FITZPATRICKMA. Family communication patterns. Communic Res.
1990;17:523-44.

Healthy China Action Promotion Committee. Healthy China Action (2019-
2030) [Internet]. National Health Commission website. 2019 [cited 2023 Dec
101. https://www.gov.cn/xinwen/2019-07/15/content_5409694.htm?eqid=b
b2771e8000025d300000002648a5¢85

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Page 12 of 12

Favotto L, Michaelson V, Pickett W, Davison C. The role of family and
computer-mediated communication in adolescent loneliness. PLoS ONE.
2019;14:€0214617.

Strasburger VC, Hogan MJ, Mulligan DA, Ameenuddin N, Christakis DA, Cross
C, et al. Children, adolescents, and the media. Pediatrics. 2013;132:958-61.
Fakhouri THI, Hughes JP, Brody DJ, Kit BK, Ogden CL. Physical activity and
screen-time viewing among Elementary school-aged children in the United
States from 2009 to 2010. JAMA Pediatr. 2013;167:223.

Leatherdale S, Ahmed R. Screen-based sedentary behaviours among a
nationally representative sample of youth: are Canadian kids couch potatoes?
Chronic Dis Inj Can. 2011;31:141-6.

Tremblay MS, Carson V, Chaput J-P, Connor Gorber S, Dinh T, Duggan M, et al.
Canadian 24-Hour Movement Guidelines for Children and Youth: an integra-
tion of physical activity, sedentary Behaviour, and Sleep. Appl Physiol Nutr
Metab. 2016;41:5311-27.

Dennison BA, Russo TJ, Burdick PA, Jenkins PL. An intervention to Reduce
Television viewing by Preschool Children. Arch Pediatr Adolesc Med.
2004;158:170.

Tandon PS, Zhou C, Sallis JF, Cain KL, Frank LD, Saelens BE. Home environment
relationships with children’s physical activity, sedentary time, and screen time
by socioeconomic status. Int J Behav Nutr Phys Act. 2012,9:88.

Barkin S, Ip E, Richardson |, Klinepeter S, Finch S, Krcmar M. Parental Media
Mediation Styles for Children Aged 2 to 11 years. Arch Pediatr Adolesc Med.
2006;160:395.

van Zutphen M, Bell AC, Kremer PJ, Swinburn BA. Association between the
family environment and television viewing in Australian children. J Paediatr
Child Health. 2007;43:458-63.

Neshteruk CD, Tripicchio GL, Lobaugh S, Vaughn AE, Luecking CT, Mazzucca
S, et al. Screen Time Parenting practices and associations with Preschool
Children’s TV viewing and weight-related outcomes. Int J Environ Res Public
Health. 2021,18:7359.

Rai J, Kuzik N, Carson V. Demographic, parental and home environment corre-
lates of traditional and mobile screen time in preschool-aged children. Child
Care Health Dev. 2022;:48:544-51.

Jago R, Sebire SJ, Edwards MJ, Thompson JL. Parental TV viewing, parental
self-efficacy, media equipment and TV viewing among preschool children.
Eur J Pediatr. 2013;172:1543-5.

Jago R, Stamatakis E, Gama A, Carvalhal IM, Nogueira H, Rosado V, et al. Parent
and child screen-viewing Time and Home Media Environment. Am J Prev
Med. 2012;43:150-8.

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

Lauricella AR, Wartella E, Rideout VJ. Young children’s screen time: the com-
plex role of parent and child factors. J Appl Dev Psychol. 2015;36:11-7.

Xie H, Ainsworth A, Caldwell L. Grandparent(s) coresidence and physical
activity/screen time among latino children in the United States. Fam Syst
Heal. 2021;39:282-92.

Pulgaron ER, Marchante AN, Agosto Y, Lebron CN, Delamater AM. Grandpar-
ent involvement and children’s health outcomes: the current state of the
literature. Fam Syst Heal. 2016;34:260-9.

Morita A, Ochi M, Isumi A, Fujiwara T. Association between grandparent
coresidence and weight change among first-grade Japanese children. Pedi-
atr Obes. 2019;14.

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

Mistry KB, Minkovitz CS, Strobino DM, Borzekowski DLG. Children’s television
exposure and behavioral and social outcomes at 5.5 years: does timing of
exposure matter? Pediatrics. 2007;120:762-9.

Bucksch J, Sigmundova D, Hamrik Z, Troped PJ, Melkevik O, Ahluwalia N, et al.
International trends in adolescent screen-time behaviors from 2002 to 2010. J
Adolesc Health. 2016;58:417-25.

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


https://datahelpdesk.worldbank.org/knowledgebase/articles/906519
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519
http://www.stats.gov.cn/tjsj/ndsj/2020/indexeh.htm
http://www.stats.gov.cn/tjsj/ndsj/2020/indexeh.htm
https://www.gov.cn/xinwen/2019-07/15/content_5409694.htm?eqid=bb2771e8000025d300000002648a5c85
https://www.gov.cn/xinwen/2019-07/15/content_5409694.htm?eqid=bb2771e8000025d300000002648a5c85

	﻿The impact of family factors and communication on recreational sedentary screen time among primary school-aged children: a cross-sectional study
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Participants
	﻿Sample size estimation
	﻿Sampling
	﻿Measurements
	﻿Demographic characteristics
	﻿Family factors
	﻿Child recreational screen sedentary time and other related variables


	﻿Statistical analysis
	﻿Results
	﻿Discussion
	﻿Conclusion
	﻿References


