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Abstract

Background: Light and sedentary behaviors impose heavy challenges on societies. The objectives of this study are
to identify child sedentary behaviors, and to examine the relationship between parent knowledge and behavioral
style on children’s sedentary time in Iran.

Methods: This cross-sectional study was done among children and their parents selected randomly using multi-
stage method, from 12 urban districts in Tabriz, Iran;2017. Data were collected through designing a multi-sectional
questionnaire adopted from the Bjelland and previous studies to assess the time spent on sedentary behaviors
among children/adolescents along with parent knowledge and behavioral style.

Results: From 480 children/adolescents and their parents 54.6% came from middle class families, and 55.62% were
boys aged 2 to18. The percentage of time spent more than 120 min per day (min/d) on weekdays was for
watching television (TV): (girls 24.4%, boys 21.0%), for playing computer and video games: (girls 38.7%, boys 54.7%),
for electronic media communication (EMC): (girls 52.8%, boys 60.2%). The associated factors for watching TV: child
age [12 years and above OR = 1.37; 95% CI = 0.53–3.54], parent knowledge [OR = 0.59, 95% CI = 0.35–0.99], and
communicative styles [OR = 1.43, 95%CI = 1.11–1.86], and for playing computer and EMC: child age [5 years old and
above OR = 4.83,95% CI =1.52–15.38, 12 years old and above OR = 13.76, 95% CI= 4.22–24.91], family socio-
economic status [middle class OR = 2.52, 95% CI = 1.54–4.11, high class OR = 5.53, 95%CI = 1.80–15.89].

Conclusion: There is an urgent need to combat the unrestricted prevalence of sedentary behaviors among Iranian
children/ adolescents who use computers and other electronic devices more than the recommended time every
day from early childhood.
Parents should be provided with appropriate information about adverse effects of using electronic devices longer
than recommended time by children. It is also essential to teach them beneficial communicative styles to monitor
their children’s sedentary behaviors.

Keywords: Sedentary behavior, Television watching, Electronic media communication, Computer use, Child, Parent,
Knowledge, Communicative style, Family affluence scale, Socio-economic status

Background
Sedentary behaviors as light activities [1] impose adverse
consequences on population in general, and on children/
[2–5] adolescents in particular [6–9]. Sedentary behav-
iors cover wide ranges of activities such as watching TV,
playing video games, working on computer, talking on

the telephone, studying, sitting while doing homework,
and other sitting activities [1, 10–12], which require
minimal energy [1, 5].
According to the advice of pediatric professionals

children over 7 years old should not be involved in
sedentary activities for more than 120 min a day [6,
11]. However, children/ adolescents spend more
than 120 min/d on sedentary behaviors all over the
world [12–14]. A recent study in Eastern Mediterra-
nean Region countries shows a high prevalence of seden-
tary behaviors among children/adolescents [15].
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Personal, family, and environmental factors affect the
pattern and duration of sedentary behaviors among chil-
dren/adolescents [16]. The most crucial factors are child
gender and age [13, 17, 18], environment [19–21], family
socio-economic status [17, 18, 22], parent characteristics
[23], along with their behavioral [24–26] and communi-
cative styles [27, 28].
Parental styles are the primary predictors of watching

TV among preschoolers on weekdays and on the week-
end [25, 26]. The Bjelland et al. study in five European
countries showed that supportive-authoritative parents
and setting regulations had a significant relationship
with watching TV and playing computer games, as in-
creases in authoritative parenting reduced the time chil-
dren spent watching TV and playing computer games
[27]. Supportive, communicative and authoritative par-
ents encourage self-awareness in their children [28].
Further research suggests to identify both possible and

actual reasons for the ever growing rate of sedentary be-
haviors among children/adolescents [1, 6, 12, 23]. In
their systematic review study, Rollo et al. [23] suggested
more in-depth research to comprehend the relationship
between cognitive and motivational factors affecting the
duration of sedentary behaviors.
In Iran several studies have been done on the patterns

of physical activities among children [29–31] and associ-
ated factors such as the role of personal, family and so-
cial status, body mass index, and sleep patterns [32].
However, no evidence regarding the relationship be-
tween parent knowledge and communicative style with
child sedentary behavior was found. The objectives of
this study were to identify child sedentary behaviors, to
examine the relationship between family socio-economic
status along with parent knowledge and behavioral style
on children’s sedentary time in Iran.

Methods
Study design and study participants
This cross-sectional study was carried out among 480
children/ adolescents from 2 to 18 years old and their
parents who were covered by the health centers of Ta-
briz City Iran. The recruitment of the participants and
the collection of data were carried out during Apr-Jul
2017. Samples were selected randomly using a multi-
stage method, from the 88 rural health centers of the
Tabriz area. The sample size was calculated based upon
previously identified data regarding the relationship be-
tween sedentary behavior and demographic variables
(OR = 2.36) [29]. Considering 95% confidence level, 80%
power, a two-tailed test and utilizing the PASS15 soft-
ware, the sample size was estimated to be 240 cases.
Taking into account the sampling design effect of two,
the required sample size increased to 480 cases. At the
time of study there were 88 urban active health centers

in Tabriz city. Firstly, 30% of the urban health centers
(26.4), in all 27 urban health centers were selected as
study sample. Secondly, samples (parents, children) were
randomly selected according to the sample size estima-
tion (480) and the rate of population covered by each
center. The samples were taken systematically based on
the inclusion criteria (being residence of the Tabriz area,
being interested in participating in the study, not having
any physical and /or mental disorders), and the list of
households.
All activities were harmonized and coordinated with

the health center authorities. Invitations were sent to
participants to take part in the study on a designated
day. After stating the study goals and the process of par-
ticipation, the participants were asked to fill in the
questionnaires.

Data collection and measures
Data collection was performed by using several ques-
tionnaires; a demographic questionnaire consisted of the
child sex and age, parent education and occupation, and
family socio-economic status. The child age grouping
was categorized as 2–4, 5–11, and 12 and above. The
mother age grouping also was categorized as under 34,
35–44, 45–54, and 55 and above.
Socio-economic status of the families were determined

by the valid family affluence scale (FAS) [33, 34]. It con-
tained 14 common household properties: private bed-
room, laundry, dishwasher, TV set, personal computer
(PC), laptop, tablet, landline telephone, smartphone, and
access to internet network. Answers were categorized
into two levels: don’t have/not existing = 0 and have/
existing = 1, and more. The scores ranged from 8 to 60,
and were categorized into three levels of FAS: low = 8–
25, medium = 26–42, and high = 43 and above.
The pattern of parent behavioral style in the present

study was taken from Bjelland study [27], following two
major variables: a. setting regulations, b. communicative
style (b.1.threats and Punishment; b.2.logical communi-
cation and explaining reasons). Overall nine questions
were used to assess parent style, three items for setting
regulations, to control the time spent on watching TV,
using computers and playing video games as well as
smartphone. Six items were given for parent communi-
cative style, to make children follow regulations through
two ways of either punishment and threatening or lo-
gical style and explaining reasons. The answers were
prepared based on likert scale (strongly agree = 5, agree =
4, no idea = 3, disagree = 2, strongly disagree = 1). The
possible range for each scale was 3 to15. The higher
score meant the higher degree of the parent behavioral
style. That is, parents reported more regulations and
more logical reasoning. A cut-off of 12 was used for de-
termining ‘setting regulation, and applying a punishment
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style’s scores into two levels. Scores below 12 were con-
sidered to as not setting the regulation, or did not apply
a punishment style, and 12 and above as setting the
regulation or applied reasoning.
The guideline of recommended time for sedentary ac-

tivities [12,35] was an indicator of assessing parent
knowledge. Parent knowledge was measured using three
questions: how much time experts recommend children
spend on sedentary activities; under 2 years, 2–4 years,
and 5 years and above. The answers were categorized
based on six scales: not at all, 30 min/d, 60 min/d, 90
min/d, 120, and above. The parent answers for each age
group recorded in two levels of ‘know’ and ‘don’t know’.
For age groups: (under2), (2–4), and (5 and above), the
correct answers were: (not at all), (less than 1 h/d), and
(less than 2 h/d) respectively.
The sedentary behavior questionnaire was prepared

based on existing studies [12, 29] to evaluate the fre-
quency and time period of 10 sedentary behaviors during
a week. Time period of each sedentary behavior listed
according to min and hours (h) spent for each activity
following the below pattern: 0 min, 30 min, 60 min (1 h),
90 min (1 h and 30min), and so on. The sedentary be-
haviors of children/ adolescents were the mean period of
sitting time (min/d) included watching TV and playing
video games, working on the computer, playing games
on computers, doing homework, studying, listening to
music while lying down, day time sleep, and night time
sleep on weekdays and on the weekend. The total time
of the activities were estimated first included and then
excluded the amount of night time sleep.
Activities such as watching TV, playing video and

computer games, studying, and EMC were estimated in-
dividually. EMC included time spent on playing games
on smartphone, talking on the phone, sending message,
photo, file, and virtual communication. The time of ac-
tivities estimated based on the guideline recommending
< 120 min/d [10, 12, 35].
The self-administrated questionnaire was used for data

collection from literate parents and children 10 years old
and above, while for illiterate parents and children under
10 years old the questionnaire was filled in by the
interviewer.

Statistical analysis methods
Descriptive statistic methods, frequency and percent-
ages for qualitative variables and mean (M) and
standard deviation (SD) for quantitative variables,
were used. To determine statistical differences be-
tween groups, chi-square and independent t-tests
were used.
Multivariate logistic regression analysis was used to de-

termine the association between dependent variables (out-
comes) and independent variables (predictors). Dependent

variables were watching TV, playing computer games,
communicating electronic media, and studying duration.
Independent variables (predictors) were parent behavioral
style, parent knowledge and FAS. The potential control-
ling variables were child sex, age, mother education, age,
and job.
Analyzing data was performed individually for each

dependent variable. Each dependent variable was divided
based on time spent according to min/d: the recom-
mended time under 120 min/d, recoded as 0; and 120
min/ and above considered as high risk time recoded as
1. Analyzing data was performed using SPSS 21, P-value
lower than 0.05. The study was reported according to
the ‘Strengthening the Reporting of Observational Stud-
ies in Epidemiology (STROBE) guidelines’.

Results
Participant demographic characteristics
Four hundred and eighty children/adolescents along
with their parents participated in the study. There were
55.62% boys, 44.37% girls. The M (SD) age was 10.56
(3.89). The majority of the children (95.4%) lived with
two parents, mother and father. The evaluation of the
economic status of the family based on the FAS indi-
cated that 54.6% of the families belonged to the middle
class and 6.7% were among privileged families. There
were significant differences according to the child age,
mother‘s occupation, and family socio-economic status
(Table 1).

Parent communicative styles
Overall, 12.08% of parents recorded that they did not set
regulations to control child sedentary behaviors, 56.45%
applied punishment or a threatening style, and 85.2%
stated that they used a logical style to communicate and
explain reasons. There was a significant difference based
on child gender and parent regulation settings and type
of the behavior (P = 0.001) (Table 2).

Parent knowledge
The percentages of parents who had appropriate know-
ledge about the recommended amount of sedentary time
for their children were reported according to the age
groups: (under 2, 2–4, and 5 and above), the correct an-
swers were: 48.5, 60.6, and 64.2% respectively.
There was a significant difference in the level of know-

ledge according to the child sex (P < 0.001, P = 0.015)
(Table 2).

Child sedentary behaviors
The M (SD) of total sedentary behavior time on week-
days was 870(331) min/d, or 14.5 h/d. The total time of
sedentary behavior excluding night time sleep was 615
(331.6), boys 655 (340) and girls 566 (312) min/d. There
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were significant differences based on the sex of the child
and sedentary behaviors on weekdays and weekend. In
all 1.3% of children had lower than 120 min/d sedentary
behaviors (Table 3).

Watching TV
In all 22.5% of children/adolescents, 24.4% girls, and
21.0% boys spent more than 120 min/d on watching TV.
Sex differences were not significant (P = 0.370). Child
age [OR for 12 year and above =1.37; 95% CI = 0.53–

3.54], parent knowledge [OR = 0.59, 95% CI = 0.35–0.99],
and communicative styles [OR = 1.43, 95%CI = 1.11–
1.86] were predictors of spending more than 120 min/d
on watching TV (Table 4).

Playing computer and video games
Forty seven percentage of all children/adolescents,
38.7% girls, and 54.7% boys spent more than 120
min/d on computer and video games playing and the
difference between boys and girls was significant

Table 1 Demographic characteristics of children

All Boy Girl P

N = 480 N = 267 (55.62) N = 213 (44.37)

N(%) N(%) N(%)

Child age(year) 0.001a

2–4 28 (5.8) 18 (6.7) 10 (4.7)

5–11 250 (52.1) 117 (43.8) 133 (62.4)

12 above 202 (42.1) 132 (49.4) 70 (32.9)

M(SD) 10.56 (3.89) 11.12 (4.23) 9.86 (3.31)

Grade 0.001a

Kindergarten 80 (16.7) 43 (16.1) 37 (17.4)

Primary 195 (40.6) 87 (32.6) 108 (50.7)

High school1 133 (27.7) 82 (30.7) 51 (23.9)

High school2 72 (15.0) 55 (20.6) 17 (8.0)

Status of living 0.001a

Both parent 455 (94.8) 252 (94.4) 203 (96.7)

Single parent 22 (4.6) 15 (5.6) 7 (3.3)

Mother age (year) 0.001a

34 187 (39.0) 95 (35.6) 92 (44)

35–44 205 (42.7) 105 (93.3) 100 (47.8)

45–54 68 (14.3) 54 (20.3) 14 (6.7)

55 above 16 (3.3) 13 (4.9) 3 (1.4)

M(SD) 36.92 (8.20) 38.19 (8.73) 35.30 (7.18)

Mother Education (year) 0.114a

0–11 179 (37.3) 97 (36.3) 82 (38.5)

12 170 (35.4) 99 (37.1) 71 (33.3)

13–14 60 (12.3) 39 (14.6) 21 (9.9)

15 and above 71 (14.8) 32 (12.0) 39 (18.3)

Mother job 0.001a

Employed 70 (14.6) 43 (16.1) 27 (12,9)

Unemployed 407 (84.8) 224 (83.9) 183 (87.1)

FAS (item) 0.001a

Low (8–25) 144 (30.0) 67 (26.9) 77 (40.7)

Medium(26–42) 262 (54.6) 160 (64.3) 102 (54.0)

High(43 and above) 32 (6.7.0) 22 (8.8) 10 (5.3)

M(SD) 29.54 (8.72) 30 (8.0) 28 (8.0)

P P-value, a P-value based on Chi square, b P-value based on t test, M(SD) Mean(Standard Deviation), FAS Family Affluence Scale
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(P < 0.001). Sex [OR for boys = 2.07, 95% CI =1.33–
3.21], age group [OR for 5 and above = 4.31, 95%
CI = 1.21–14.56, OR for 12 and above =7.44, 95%
CI = 2.06–26.77], family socio-economic status (OR
for middle class =1.88, 95% CI = 1.15–3.07], and par-
ent knowledge [OR = 0.37, 95% CI = 0.17–0.78] were
predictors of spending more than 120 min/d on com-
puters and video games (Table 4).

Communicating electronic media/EMC
More than half (56.9%) of all children/adolescents, 52.8%
girls, 60.2% boys spent 120 min/d and over on electronic
media communication. Sex differences was not signifi-
cant (P = 0.108). Age group [OR for 5 years and above =
4.83, 95% CI =1.52–15.38, OR for 12 years and above =
13.76, 95% CI = 4.22–24.91], family socio-economic

status [OR for middle class = 2.52, 95% CI =1.54–4.11,
OR for high class 5.53, 95% CI =1.80–15.89], and lack of
parent knowledge [OR = 3.03,95% CI = 1.06–8.67] were
predictors of spending more than 120 min/d on EMC
(Table 5).
Eighty six percentage of children (n = 28) under 5 years

old played on computer, smartphone and other elec-
tronic devices more than 30 min/d on weekdays (not in-
dicated on the table).

Studying duration
About a quarter (25.4%) of children/adolescents,
27.7% girls, 23.6% boys spent 120 and above min/d
on studying without any significant differences (P =
0.305). Child sex [OR for boys = 0.58, 95% CI = 0.35–
0.94], age group [OR for12 year and above = 5.52,
95% CI = 1.19–23.15], socio-economic status [OR for
middle class = 2.92; 95% CI =1.58–5.39], [OR for high
class = 4.17,95% CI =1.55–11.28], parent knowledge
[OR = 3.03, 95% CI =1.06–8.67] were among the
main related factors for length of studying time (120
min and more per day) (Table 5).

Discussion
Prevalence of sedentary behaviors among children /ado-
lescents on weekdays and on the weekend was higher
than120 min/d (the ceiling of the recommended time)
[6, 12]. There was also a difference in the pattern of sed-
entary behaviors based on sex and type of sedentary
activity.
This study took five major factors of family socio-

economic status, parent knowledge and parent commu-
nicative styles to assess the patterns of child /adolescent
sedentary behaviors. The selected behaviors were watch-
ing TV, computer and video gaming, communicating
electronic media and studying duration. The level of
knowledge of parents regarding the recommended time
for child involvement in sedentary behaviors, and parent
type of communicative styles and regulation setting indi-
cated significant differences according to the child sex.
The accumulative amount of sedentary behavior time

exceeded the recommended time, 120 min/d or 2 h /d
[11–14] for boys and girls among Iranian children.
Prevalence of sedentary behaviors including working on
computers, playing video games and EMC was higher
among boys, while the prevalence of watching TV and
studying duration was higher among girls.
In general, 22.5% of all children/adolescents, 24.4%

girls and 21% boys, watched TV more than 3 h/d; and
28.2% of children/adolescents, 21.2% girls and 33.7%
boys, spent more than 3 h/d on computers and video
gaming. The prevalence of watching TV more than 3 h/
d among Iranian children is similar to that of American
[3, 36] and Australian children [5, 37], higher than

Table 2 Distribution of M (SD) of Parent behavioral style scores
and sedentary behaviors of children/adolescents

All Boy Girl P

N = 480 N = 267 (55.62) N = 213 (44.37)

Parent behavioral style

Setting regulations Watching TV

M(SD) 4.25 (0.88) 4.09 (0.89) 4.14 (0.94) 0.322b

Playing computer and video games

M(SD) 4.20 (0.88) 4.04 (0.934) 4.03 (0.99) 0.096b

Communicating electronic media/EMC

M(SD) 4.22 (0.95) 4.03 (1.00) 4.01 (1.16) 0.042b

Threat/punishment Watching TV

M(SD) 2.58 (1.29) 2.34 (1.14) 2.53 (1.29) 0.001b

Playing computer and video games

M(SD) 2.68 (1.29) 2.47 (1.27) 2.53 (1.31) 0.391b

Communicating electronic media/EMC

M(SD) 2.68 (1.33) 2.51 (1.28) 2.55 (1.31) 0.453b

Logical style

M(SD) 4.20 (0.93) 4.09 (0.96) 4.21 (0.94) 0.967b

Playing computer and video games

M(SD) 4.20 (0.96) 4.04 (0.96) 4.20 (0.97) 0.969b

Communicating electronic media/EMC

M(SD) 4.17 (0.97) 4.09 (0.98) 4.21 (0.94) 0.983b

Parent knowledge recommended time

< 2 year old < 0.001a

Know 233 (48.5) 138 (51.7) 95 (44.6)

2–4 year old < 0.001a

Know 291 (60.6) 168 (62.9) 123 (57.7)

5 and above 0.015a

Know 308 (64.2) 184 (68.9) 124 (58.2)

P P-value, a P-value based on chi- square, b P-value based on independent t-
test, M(SD) Mean(Standard Deviation), TV watching Television watching, EMC
Electronic media communication
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Spanish [18] and lower than Austria and Welsh children
[37]. The prevalence of watching TV more than 4 h /d
among American children is 24.7% [4], Australian chil-
dren 17.21% [5], Spanish (12%) [18], Austria (32–25%),
and Wales (36–38%) [38].
The pattern of sedentary behaviors differs according to

child sex and socio-economic status of family all over
the world [12, 18, 27]. In this study sex differences re-
garding all kinds of sedentary behaviors including com-
puter and video gaming duration was noticed. Although
the prevalence of watching TV and studying duration (≥
120 min/d) was higher among girls, a significant differ-
ence was observed only on studying duration. Boys were
high risk gender group in working excessively on com-
puters, video gaming and also EMC, while girls were
more interested in watching TV and studying as sitting
activities.
Overall, Iranian children (under 5 years old and above)

are at risk of spending too much time on working on
computers, video gaming and electronic media communi-
cations, while 12 year old children and over spend more
time (120min/d) on watching TV and other sitting activ-
ities. In general, Iranian children start coming into contact
with computer and smartphones from a very young age
(toddlers and above). It can be related to the parent per-
ception and attitude [39–41]. Some parents think handling
computer and electronic devices sharpens their child‘s
intelligence, while others let children play with the device
to stay amused and busy and not disturb them.

Both family behavior and the general atmosphere at
home combined with environmental factors can make
children more vulnerable to sedentary behavior. Parent
characteristics, knowledge and their communicative
styles and the unhealthy way of controlling children
from early childhood play a significant role in the time
children spend on sedentary behaviors [18]. In most of
the studies a significant correlation was found between
parent occupation and educational level [18, 21] and the
socio economic status of the families [17], with the sed-
entary behaviors of the children/ adolescents. The preva-
lence of child involvement in EMC among wealthy
families in western societies has also been observed and
documented [42]. However, the present study did not in-
dicate such a correlation; except for the expensive elec-
tronic devices such as computers, video gaming and
EMC, particularly, among newly emerging well- to-do
families in Iran. Iranian children/adolescence of middle
class and privileged families are at risk of spending too
much time on computers, video games and electronic
media communications.
About half of the parents were aware of the opti-

mal or recommended time of sedentary behaviors
and applied punishment or adopted threatening
styles, while the majority of parents (85.2%) adopted
more logical behaviors. Lack of parent knowledge
about recommended time for child sedentary behav-
iors, and unreasonable communicative styles make
children/ adolescents attracted to watching TV,

Table 3 Distribution of frequency and (percentage) of the type of sedentary behaviors among boys and girls

All Boy Girl P

N = 480 N = 267 (55.62) N = 213 (44.37)

Watching TV (min/d) N(%) N(%) N(%) 0.370b

< 120 372 (77.5) 211 (79.0) 161 (75.6)

120 and over 108 (22.5) 56 (21.0) 52 (24.4)

Playing computer and video games < 0.001b

< 120 251 (52.4) 121 (45.3) 130 (61.3)

120 and over 228 (47.6) 146 (54.7) 82 (38.7)

Communicating electronic media/EMC 0.108a

< 120 206 (43.1) 106 (39.8) 100 (47.2)

120 and over 272 (56.9) 160 (60.2) 112 (52.8)

Studying duration 0.305a

< 120 358 (74.6) 204 (76.4) 154 (72.3)

120 and over 122 (25.4) 63 (23.6) 59 (27.7)

All sedentary behaviors

M(SD) 870 (331.0) 820 (312.0) 909 (340.0) < 0.001b

All sedentary behaviors excluded night time sleep

M(SD) 615 (331.06) 566 (312.0) 655 (340.0) < 0.001b

P P-value, aP-value based on Pearson chi-square, bP-value based on independent t-test, min/d minute per day, M(SD) Mean(Standard Deviation), TV watching
Television watching, EMC Electronic Media Communication
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playing computer and video games, and other elec-
tronic devices.
The relationship between the parent knowledge and

behavioral style as cognitive and motivational factors
with sedentary behaviors was applicable only on watch-
ing TV, while the factors related to computer and video
gaming and EMC were restricted merely to the parent
knowledge. Excluding watching TV, in this study no sig-
nificant correlation was shown between child sedentary
behaviors and parent behavioral styles. That is, parent-

communicative style to motivate children/adolescents to
control their excessive sedentary behaviors did not affect
any of their sitting behaviors, except watching TV. He
et al. also found that parents with a negative attitude to-
wards their children’s sedentary behaviors of more than
2 h/d had set no regulations in this regard [39]. The cor-
relation between parent-child relationship with the time
duration of children watching TV was reported [16, 24,
28]. In the study of Schary et al. [25] a meaningful cor-
relation was shown between parent communicative

Table 4 Results of logistic regression for watching TV, computer and video gaming times (0–119 = 0, 120 and over = 1)

Watching TV Playing computer and video games

OR (95%CI) P OR(95%CI) P

Sex

Girl Ref. (1) Ref. (1)

Boy 1.30 (0.854–1.98) 0.221 2.07 (1.33–3.21) 0.001

Age(year)

2–4 Ref. (1) Ref. (1)

5–11 2.28 (0.90–5.79) 0.081 4.31 (1.21–14.56) 0.024

12 and above 1.37 (0.53–3.54) 0.034 7.44 (2.06–26.77) 0.002

Mother education(year)

15 and above Ref. (1) Ref. (1)

13–14 0.86 (0.42–1.74) 0.678 1.06 (0.46–2.44) 0.891

12 1.03 (0.52–2.03) 0.931 1.40 (0.68–2.25) 0.353

0–11 0.66 (0.30–1.04) 0.302 1.10 (0.45–1.99) 0.892

Mother job

Employed Ref. (1) Ref. (1)

Unemployed 1.00 (0.52–1.91) 0.516 0.67 (0.34–1.34) 0.261

FAS(item)

Low(8–25) Ref. (1) Ref. (1)

Moderate(26–42) 1.38 (0.86–2.21) 0.181 1.88 (1.15–3.07) 0.011

High(43 and above) 1.06 (0.48–2.66) 0.889 1.71 (0.67–4.35) 0.257

Parent behavioral style

Setting regulations 0.93 (0.713–1.20) 0.572 0.91 (0.71–1.17) 0.482

Threat/punishment 0.97 (0.828–1.13) 0.692 1.14 (0.97–1.33) 0.112

Logical style 1.43 (1.11–1.86) 0.007 0.975 (0.770–1.23) 0.830

Parent knowledge the recommended time

< 2 year

know Ref. (1) Ref. (1)

Don’t know 0.592 (0.35–0.99) 0.047 065 (0.38–1.13) 0.126

2-4 year

know Ref. (1) Ref. (1)

Don’t know 0.74 (0.33–1.61) 0.444 1.41 (0.62–3.19) 0.411

5 year and over

know Ref. (1) Ref. (1)

Don’t know 0.954 (0.46–1.98) 0.299 0.37 (0.17–0.78) 0.010

OR Odds Ratio adjusted for child sex and age, mother job and education level, FAS, parent knowledge, parent behavioral, and communicative styles, Ref
Reference group, FAS Family Affluence Scale
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styles and child sedentary activity time. The study re-
vealed that the children of both authoritative and occu-
pied parents spent the minimum time watching TV and
playing games on computers [25]. The Bjelland et al.
study [27] revealed that the parent supportive style and
the child autonomous behavior resulted in minimum
time of watching TV and computer gaming among
European children. By setting regulations and making
children understand the regulations and reasons behind
them, autonomy supportive style promotes more mature

functioning on behalf of the children [25, 26]. This re-
sults in internalization of external stimulation, which in
turn, converts the external motivation into internal mo-
tivation by children [43, 44].
One of the possible reasons for the lacking of relation-

ship between parent communicative style and computer
gaming and electronic media communication times can
be related to the general living style among many fam-
ilies in Iran. Although parents set regulations for spend-
ing time in sedentary behavior, they probably do not set

Table 5 Results of logistic regression for Communicating electronic media/EMC and studying times during on weekdays (0–119 = 0,
120 and over = 1)

Communicating electronic media/EMC Studying duration

OR (95% CI) P OR (95% CI) P

Sex

Girl Ref. (1) Ref. (1)

Boy 1.11 (0.71–1.71) 0.677 0.58 (0.35–0.94) 0.028

Age (year)

2–4 Ref. (1) Ref. (1)

5–11 4.83 (1.52–5.38) 0.008 2.27 (0.49–10.63) 0.296

12 and above 3.76 (1.22–4.91) < 0.001 3.52 (1.19–7.15) 0.029

Mother education (year)

15 and above Ref. (1)

13–14 1.22 (0.61–2.49) 0.582 2.10 (0.83–5.28) 0.113

12 1.10 (0.39–1.81) 0.665 1.36 (0.60–3.88) 0.404

0–11 1.45 (0.62–3.42) 0.385 1.60.67–3.73) 0.285

Mother job

Employed Ref. (1) Ref. (1)

Unemployed 1.22 (0.68–2.49) 0.582 1.37 (0.64–2.90) 0.411

FAS(item)

Low (8–25) Ref. (1) Ref. (1)

Moderate (26–42) 2.52 (1.54–4.11) < 0.001 2.92 (1.58–5.39) 0.001

High(43 and above) 5.53 (1.80–15.89) 0.003 4.17 (1.55–11.28) 0.005

Parent behavioral style

Setting regulations 7.95 (0.61–1.04) 0.099 1.11 (0.79–1.43) 0.670

Threat/Punishment 1.07 (0.92–1.26) 0.365 1.11 (0.91–1.33) 0.903

Logical style Parent knowledge the recommended time 1.01 (0.7–1.18) 0.482 0.693 (0.533–0.901) 0.006

< 2 year

Know Ref. (1) Ref. (1)

Don’t know 0.512 (0.28–0.91) 0.922 1.00 (0.54–1.88) 0.988

2–4 year

Know Ref. (1)

Don’t know 1.27 (0.55–2.97) 0.574 3.03 (1.06–8.67) 0.030

5 year and above

know Ref. (1) Ref. (1)

Don’t know 1.53 (0.69–3.74) 0.305 0.625 (0.23–1.65) 0.343

EMC Electronic Media Communication, OR Odds Ratio adjusted for child sex and age, mother age, job and education years, FAS, parent knowledge, behavioral
style, and parent-child communication, Ref Reference group, FAS Family Affluence Scale
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regulations for other aspects of child life such as outdoor
activities, time spent with peer groups, and designated
time for going to bed. Therefore, with no alternative for
computer and game playing and EMC, and staying
awake for long hours before going to bed, it seems not
much remains for both child and parent except giving
up and breaking the regulations [37]. Additionally, chil-
dren can be very much attracted to computer gaming
and communicating electronic media because these de-
vices provide the kind of privacy and autonomy children
typically like to have in their activities far from parents
and other adult supervision [44].

Limitations
The strength of this study was to evaluate children/
adolescents sedentary behaviors and the existing cor-
relation between parent knowledge and communica-
tive styles.
However, any kind of physical activities and the child

anthropometric measures, especially childhood obesity,
were not taken into the consideration. Another weakness
goes back to not estimating the pattern of parent seden-
tary behavior.
Like any other cross-sectional study with a question-

naire as a research instrument, the scales were assessed
in a self-reported manner by the participants.

Conclusion
The prevalence of sedentary behaviors among Iranian
children/ adolescents is higher than (120 min/d) recom-
mended. However, the pattern differs according to the
type of the activity, age, sex, and the family socio-
economic status.
In general Iranian children - especially those who

come from middle class and privileged families - start
coming into contact with computers, video gaming, and
playing on smartphones from a very young age (toddlers
and over). There is an urgent need to combat the unre-
stricted prevalence of sedentary behaviors among Iranian
children/ adolescents who use computers and other elec-
tronic devices more than the recommended time, espe-
cially considering that children are provoked and
intrinsically motivated to use these devices because of
the feeling of privacy and autonomy they achieve. It is
suggested that parent perception and attitude towards
children’s handling these devices be considered and cor-
rected by providing suitable educational and instruc-
tional programs for the parents.
The adverse side effects of over using electronic de-

vices from very young ages, and appropriate communi-
cative styles in this regards should be taught to the
parents through accessible media, health, educational
and recreational centers.

Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/s12889-020-8346-0.

Additional file 1. All raw datasets as supplementary information.

Abbreviations
CI: Confidence Interval; EMC: Electronic Media Communication; FAS: Family
Affluence Scale; h /d: Hour per day; M (SD): Mean (Standard Deviation); min/
d: Minute per day; OR: Odds Ratio; PC: Personal Computer;
STROBE: Strengthening the Reporting of Observational Studies in
Epidemiology; TV: Television

Acknowledgements
We appreciate all participants, parents and children/ adolescents, who
patiently answered our questions and permitted their children to take part in
the study. We also thank the health center officials and staff for their
precious assistance.

Authors’ contributions
FA and BS participated in the study designing, providing the first draft and
revising the manuscript. PJ carried out the data gathering. PR assisted in
preparing the first draft of the manuscript. MA-J participated in performing
statistical analyses. The author(s) read and approved the final manuscript.

Funding
This research was funded by the Research and Technology Deputy of Tabriz
University of Medical Sciences (No. 5.53.332/17 April 2016). The funding was
specified just for the implementation of the project, data collection, and
personnel payment.

Availability of data and materials
The dataset supporting the conclusions of this article (Additional file 1) is
available at the end of this article.

Ethics approval and consent to participate
The proposal and the questionnaire were approved by the Ethic Committee
of Tabriz University of Medical Science; Code number:
IR.TBZMED.REC.1395.1289. The anonymous questionnaires were used to
collect data. All participants (parents) were given written consent forms to
observe and sign along with oral information was provided for them and all
their questions were answered and clarified. In the case of children under 16,
the consent forms were observed and then filled in by the parent, the
guardian, or the caregiver.

Consent for publication
All authors approved of the publication of the information provided in this
manuscript.

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

Author details
1Basic Sciences Department, Paramedical School, Tabriz University of Medical
Sciences, University Campus, Danshgah Street, Tabriz, Iran. 2Department of
Health Education and Promotion, Faculty of Health, Tabriz University of
Medical Sciences, Golgasht Street, Tabriz, Iran. 3RoadTrafc Injury Research
Center, Tabriz University of Medical Sciences, Tabriz, Iran. 4Department of
Statistics and Epidemiology, Faculty of Health, Tabriz University of Medical
Sciences, Tabriz, Iran. 5Medical Education Research Center, Health
Management and Safety Promotion Research Institute, Tabriz University of
Medical Sciences, Golgasht Ave, Tabriz, Iran.

Received: 18 April 2019 Accepted: 12 February 2020

References
1. Tremblay MS, Colley R, Saunders TJ, Healy GN. Owen N:physiological and

health implications of a sedentary lifestyle. Appl Physiol NutrMetab. 2010;
35(6):725–40. 21164543. https://doi.org/10.1139/ H10-079.

Azabdaftari et al. BMC Public Health          (2020) 20:255 Page 9 of 11

https://doi.org/10.1186/s12889-020-8346-0
https://doi.org/10.1186/s12889-020-8346-0
https://www.ncbi.nlm.nih.gov/pubmed/21164543
https://doi.org/10.1139/ H10-079


2. Dunstan DW, Barr ELM, Healy GN, Salmon J, Shaw JE, Balkau B, Magliano DJ,
Cameron AJ, Zimmet PZ, Owen N. television viewing time and mortality the
Australian diabetes, obesity and lifestyle study (AusDiab). Circulation. 2010;
121:384–91. https://doi.org/10.1161/CIRCULATIONAHA.109.894824.

3. Eisenmann JC, Heelan KA. Welk GJ:assessing body composition among 3- to
8-year-old children: anthropometry, BIA, and DXA. Obes Res. 2004;12(10):
1633–40 [PubMed: 15536227].

4. Dennison BA, Erb TA. Jenkins PL:television viewing and television in
bedroom associated with overweight risk among low-income preschool
children. Pediatrics. 2002;109(6):1028–35 PubMed: 12042539.

5. Thompson DA, Christakis DA. The association between television viewing
and irregular sleep schedules among children less than 3 years of age.
Pediatrics. 2005;116(4):851–6. PMID: 16199693. https://doi.org/10.1542/peds.
2004-2788.

6. Tremblay MS, LeBlanc AG, Kho ME, SaundersTJ LR, Colley RC, Goldfield G,
Gorbe SC. Systematic review of sedentary behaviour and health indicators
in school-aged children and youth. Int J Behav Nutr Phys Act. 2011;8:98.
PMID:21936895. https://doi.org/10.1186/1479-5868-8-98.

7. Strasburger VC, Jordan AB, Ed D, et al. Pediatr Clin N Am. 2012;59:533–87.
https://doi.org/10.1016/j.pcl.2012.03.025.

8. Ekelund U, Brage S, Froberg K, Harro M, Anderssen SA, Sardinha LB, Riddoch
C, Anderssen LB. TV viewing and physical activity are independently
associated with metabolic risk in children: The European Youth Heart Study.
PLoS Med. 2006;3(12):e488. https://doi.org/10.1371/journal.pmed.0030488.

9. Mark AE, Janssen I. relationship between screen time and metabolic
syndrome in adolescents. J pub Health. 2008;30(2):153–60. https://doi.org/
10.1093/pubmed/fdn022.

10. Tremblay MS. Letter to the Editor: Standardized use of the terms “sedentary”
and sedentary behaviours. Appl Physiol Nutr Metab. 2012;37:540–2. https://
doi.org/10.1139/H2012-024.

11. Tremblay MS, Aubert S, Barnes JD, Saunders TJ, Carson V, Latimer-Cheung
AE, Chastin SFM, Altenburg TM, Chinapaw MJM. SBRN terminology
consensus project participants. Int J Behav Nutr Phys Act. 2017;14(1):75.
https://doi.org/10.1186/s12966-017-0525-8.

12. Lasserre AM, Viswanathan B, Bovet P. 2007 Seychelles global school based
student health survey (GSHS). Ministry of Health and Social Development,
Republic of Seychelles, GSHS country, report. CDC., WHO.,Universite de
Lausanne. Full report; 2008.

13. Janssen I, AG LB. Review Systematic review of the health benefits of physical
activity and fitness in school-aged children and youth. Int J Behav Nutr Phys
Act. 2010;7:1–16. PMC2885312. https://doi.org/10.1186/1479-5868-7-40.

14. Guthold R, Cowan MJ, Autenrieth CS, Kann L, Riley LM. Physical activity and
sedentary behavior among schoolchildren: a 34-country comparison. J
Pediatr. 2010;157:43–9. https://doi.org/10.1016/j.jpeds.2010.01.019 www.
jpeds.com.

15. Al Subhi LK, Bose S, Al Ani MF. Prevalence of physically active and sedentary
adolescents in 10 Eastern Mediterranean countries and its relation with age,
sex, and body mass index. J Phys Act Health. 2015;12(2):257–65. https://doi.
org/10.1123/jpah.2013-0134.

16. Granich J, Rosenberg M, Knuiman MW, Timperio A. Individual, social, and
physical environment factors associated with electronic media use among
children: sedentary behavior at home. JPAH. 2011;8:613–25 PMID: 21734306.

17. Pate RR, Mitchell JA, Byun W, Dowda M. Sedentary behaviour in youth. Br J
Sports Med. 2011;45(11):906–13. https://doi.org/10.1136/bjsports-2011-
090192.

18. Rey-Lopez JP, Tomas C, German V-R, Gracia-Marco L, Jimenz Pavon D, Perez-
Llamas F, Ca R, De Bourdeaudhuij I, SjostromMn M, Marcos A, Chillon P,
Moreno LA. AVENA Study Group: Sedentary behaviours and socio-economic
status in Spanish adolescents: the AVENA study. Eur J Pub Health. 2010;
21(2):151–7. https://doi.org/10.1093/eurpub/ckq035.

19. 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.
https://doi.org/10.1186/1479-5868-8-102.

20. Ramirez ER, Norman GJ, Rosenberg DE, Kerr J, Saelens BE, Durant N, Sallis JF.
Adolescent screen time and rules to limit screen time in the home. J
Adolesc Health. 2011;48(4):379–85. https://doi.org/10.1016/j.jadohealth.2010.
07.013 Epub 2010 Oct 15.

21. Saelens BE, Sallis JF, Nader PR, Broyles SL, Berry CC. Taras HL:home
environmental influences on children’s television watching from early to
middle childhood. J DevBehav Pediatr. 2002;23:127–32 PMID: 12055494.

22. McMurray RG, Harrell JS, Deng S, Bradley CB, Cox LM, Bangdiwala SI. The
influence of physical activity,socio-economic status, and ethnicity on the
weight status of adolescents. Obes Res. 2000;8:130–9. https://doi.org/10.
1038/oby.2000.14.

23. Rollo S, Gaston A, Prapavessis H. Cognitive and motivational factors
associated with sedentary behavior: a systematic review. AIMS Public Health.
2016;3(4):956–84. https://doi.org/10.3934/public health.

24. Jago R, Davison KK, Thompson JL, Page AS, Brockman R, Fox KR. Parental
sedentary restriction, maternal parenting style, and television viewing
among 10- to 11-year-olds. Pediatrics. 2011;128:e572–8. PMID: 21859910.
https://doi.org/10.1542/peds.2010-3664.

25. Schary DP, Cardinal BJ, Loprinzi PD. Parenting style associated with
sedentary behaviour in preschool children. Early Child Dev Care. 2012;
182(8):1015–26 ERIC Number: EJ992624 .http://www.tandf.co.uk/journals.

26. Salmon J, Timperio A, Telford A, Carver A, Crawford D. Association of family
environment with children’s television viewing and with low level of
physical activity. Obes Res. 2005;13:1939–51. PMID: 16339126 doi. https://
doi.org/10.1038/oby.2005.239.

27. Bjelland M, Soenens B, Bere E, Kovács É, Lien N, Maes L, Manios Y,
Moschonis G. VeldeSJ: associations between parental rules, style of
communication and children’s screen time. BMC Public Health. 2015;15:
1002. https://doi.org/10.1186/s12889-015-2337-61.

28. Sebire SJ, Jago R. Parenting quality and television viewing among 10 year
old children. Prev Med. 2013;56:348–50. https://doi.org/10.1016/j.ypmed.
2013.02.008.

29. Shokrvash B, Majlessi F, Montazeri A, Nedjat S, Rahimi A, Djazayeri A,
Shojaeezadeh D. Correlates of physical activity in adolescence:a study from
a developing country. Glob Health Action. 2013;6:20327. https://doi.org/10.
3402/gha.v6i0.20327.

30. Kelishadi R, Ghatrehsamani S, Hosseini M, Mirmoghtadaee P, Mansouri S,
Poursafa P. Barriers to physical activity in a population-based sample of
children and adolescents in Isfahan,Iran. Int J Prev Med. 2010;1:131–7
PMC3075475.

31. Mozafarian N, Motlagh ME, Heshmat R, Karimi S, Mansourian M, Mohebpour
F, Qorbani M, Kelishadi R. Factors Associated with Screen Time in Iranian
Children and Adolescents: The CASPIAN-IV Study. Int J Prev Med. 2017;8:31.
https://doi.org/10.4103/ijpvm.IJPVM_36_17 PMCID: PMC5439292 PMID:
28567233.

32. Jalali-Farahani S, Amiri P, Chin YS. Are physical activity, sedentary behaviors
and sleep duration associated with body mass index-for-age and health-
related quality of life among high school boys and girls? Health Qual Life
Outcomes. 2016;14:30. https://doi.org/10.1186/s12955-016-0434-6.

33. Boyce W, Torsheim T, Currie C, Zambon A. The family affluence scale as a
measure of national wealth: validation of an adolescent self-report measure.
Soc Indic Res. 2006;78:473–87. https://doi.org/10.1007/s11205-005-1607-6.

34. Shokrvash B, Salehi L, Akbari MH, Mamagani ME, Nedjat S, Asghari M,
Majlessi F. Montazeri ASocial support and dairy products intake among
adolescents: a study from Iran. BMC Public Health. 2015;15:1078. https://doi.
org/10.1186/s12889-015-2399.

35. The Canadian Society for Exercise Physiology (CSEP). Canadian Physical
Activity Guidelines, Canadian Sedentary Behavior Guidelines Your Plan to
Get Active Every Day. Canadian Society for Exercise Physiology (CSEP). ISBN
978–1–896900-30-8. www.csep.ca/guidelines

36. Eaton DK, Kann L, Kinchen S, Shanklin S, Ross J, Hawkins J, Harris WA, Lowry
R, McManus T, Chyen D, Lim C, Brener ND, Wechsler H. Centers for Disease
Control and Prevention (CDC). Youth risk behavior surveillance—United
States, 2007. MMWR Surveill Summ. 2008;(57):1–131 PMID: 18528314.
https://www.cdc.gov/mmwr/preview/ mmwrhtml/ss5704a1.htm.

37. Olds T, Ridley K, Dollman J. Screenieboppers and extreme screenies: The
place of screen time in the time budgets of 10–13 year-old Australian
children. Aust N Z J Public Health. 2006;30(2):137–42. https://doi.org/10.
1111/j.1467-842X.2006.tb00106.x PMID 16681334.

38. Vereecken CA, Todd J, Roberts C, Mulvihill C. Maes L:television viewing
behaviour and associations with food habits in different countries. Public
Health Nutr. 2006;9:244–50. PMID: 16571179. https://doi.org/10.1079/
PHN2005847.

39. He M, Piché L, Beynon C, Harris S. Screen-related sedentary behaviours:
Children’s and parents’ attitudes, motivations, and practices. J Nutr Educ
Behav. 2010;42:17–25. https://doi.org/10.1016/j.jneb.2008.11.011.

40. He M, Irwin JD, Sangster Bouck LM, Tucker P, Pollett GL. Screen-viewing
behaviors among preschoolers parents’ perceptions. Am J Prev Med. 2005;

Azabdaftari et al. BMC Public Health          (2020) 20:255 Page 10 of 11

https://doi.org/10.1161/CIRCULATIONAHA.109.894824
https://www.ncbi.nlm.nih.gov/pubmed/15536227
https://www.ncbi.nlm.nih.gov/pubmed/12042539
https://www.ncbi.nlm.nih.gov/pubmed/16199693
https://doi.org/10.1542/peds.2004-2788
https://doi.org/10.1542/peds.2004-2788
https://www.ncbi.nlm.nih.gov/pubmed/21936895
https://doi.org/10.1186/1479-5868-8-98
https://doi.org/10.1016/j.pcl.2012.03.025
https://doi.org/10.1371/journal.pmed.0030488
https://doi.org/10.1093/pubmed/fdn022
https://doi.org/10.1093/pubmed/fdn022
https://doi.org/10.1139/H2012-024
https://doi.org/10.1139/H2012-024
https://doi.org/10.1186/s12966-017-0525-8
https://doi.org/10.1186/1479-5868-7-40
https://doi.org/10.1016/j.jpeds.2010.01.019
http://www.jpeds.com
http://www.jpeds.com
https://doi.org/10.1123/jpah.2013-0134
https://doi.org/10.1123/jpah.2013-0134
https://www.ncbi.nlm.nih.gov/pubmed/21734306
https://doi.org/10.1136/bjsports-2011-090192
https://doi.org/10.1136/bjsports-2011-090192
https://doi.org/10.1093/eurpub/ckq035
https://doi.org/10.1186/1479-5868-8-102
https://doi.org/10.1016/j.jadohealth.2010.07.013
https://doi.org/10.1016/j.jadohealth.2010.07.013
https://www.ncbi.nlm.nih.gov/pubmed/12055494
https://doi.org/10.1038/oby.2000.14
https://doi.org/10.1038/oby.2000.14
https://doi.org/10.3934/public health
https://www.ncbi.nlm.nih.gov/pubmed/21859910
https://doi.org/10.1542/peds.2010-3664
http://www.tandf.co.uk/journals
https://www.ncbi.nlm.nih.gov/pubmed/16339126
https://doi.org/10.1038/oby.2005.239
https://doi.org/10.1038/oby.2005.239
https://doi.org/10.1186/s12889-015-2337-61
https://doi.org/10.1016/j.ypmed.2013.02.008
https://doi.org/10.1016/j.ypmed.2013.02.008
https://doi.org/10.3402/gha.v6i0.20327
https://doi.org/10.3402/gha.v6i0.20327
https://doi.org/10.4103/ijpvm.IJPVM_36_17
https://doi.org/10.1186/s12955-016-0434-6
https://doi.org/10.1007/s11205-005-1607-6
https://doi.org/10.1186/s12889-015-2399
https://doi.org/10.1186/s12889-015-2399
http://www.csep.ca/guidelines
https://www.cdc.gov/mmwr/preview/
https://doi.org/10.1111/j.1467-842X.2006.tb00106.x
https://doi.org/10.1111/j.1467-842X.2006.tb00106.x
https://www.ncbi.nlm.nih.gov/pubmed/16571179
https://doi.org/10.1079/PHN2005847
https://doi.org/10.1079/PHN2005847
https://doi.org/10.1016/j.jneb.2008.11.011


29:120–5. PMID: 16005808 PMCID: PMC5012895. https://doi.org/10.1016/j.
amepre.2005.04.004.

41. Hesketh KD, Hinkley T, Campbell KJ. Children’s physical activity and screen
time: qualitative comparison of views of parents of infants and preschool
children. Int J Behav Nutr Phys Act. 2012;9:152 http://www.ijbnpa.org/
content/9/1/152.

42. Currie C, Zanotti C, Morgan A, et al. Social determinants of health and well-
being among young people. Health Behaviour in School-aged Children
(HBSC) study: international report from the 2009/2010 survey. (Health
Policy for Children and Adolescents, No. 6). Copenhagen: WHO Regional
Office for Europe; 2012 .

43. Vansteenkiste M, Soenens B, Petegem SV, Duriez B. Longitudinal
associations between adolescent perceived degree and style of parental
prohibition and internalization and defiance. Dev Psychobiol. 2014;50(1):
229–36. https://doi.org/10.1037/a0032972.

44. Hariri-Akbari M, Shokrvash B, Mahmoodi F, Jahanjoo-AminabadF YB,
Azabdaftari F. Conversion of extrinsic into intrinsic motivation and
computer based testing (CBT). BMC Med Educ. 2018;18:143 10.1186/s12909–
018–1249-4.

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

Azabdaftari et al. BMC Public Health          (2020) 20:255 Page 11 of 11

https://doi.org/10.1016/j.amepre.2005.04.004
https://doi.org/10.1016/j.amepre.2005.04.004
http://www.ijbnpa.org/content/9/1/152
http://www.ijbnpa.org/content/9/1/152
https://doi.org/10.1037/a0032972

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Study design and study participants
	Data collection and measures
	Statistical analysis methods

	Results
	Participant demographic characteristics
	Parent communicative styles
	Parent knowledge
	Child sedentary behaviors
	Watching TV
	Playing computer and video games
	Communicating electronic media/EMC
	Studying duration

	Discussion
	Limitations

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

