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Abstract

Background: Health-related quality of life (HRQoL) is a multidimensional concept with significant effects and
children and adolescence; while physical activity (PA) and screen time (ST) have been suggested as its probable
predictors. Present study aims to investigate the association of PA, ST and their combination, with HRQoL in a
nationally-representative sample of Iranian children and adolescents.

Methods: As for the estimated sample size, 25,000 students aged 6–18 years were selected via multi-stage cluster
sampling from 30 provinces of Iran. Sociodemographic data was obtained by using the questionnaire of the World
Health Organization-Global school based student health survey (GSHS). Persian Pediatric Quality of Life inventory
(PedsQL) and Physical Activity Questionnaire for the pediatric age group (PAQ-A) were applied for evaluating HRQoL
and PA, respectively. PA scores 1–1.9 and 2–5 were respectively considered as low and high PA. The average duration
of time spent on watching TV and leisure time computer use were considered as ST behaviors. ST of less than 2 h was
considered low.

Results: Out of 25,000 invited individuals, 23,043 students (mean age: 12.5) completed the study (response rate: 92.
17%). In linear regression models, ST duration had significant inverse association with total QoL (β: − 0.49, p < 0.05). PA
showed positive significant associations with HRQoL total score (β: 1.8, p < 0.05). Joint association of PA and
ST revealed the strongest association of “high PA-low ST” category with total HRQoL (β: 2.2, p < 0.05); while
“high PA-high ST” showed better total HRQoL score (β: 1.3) compared to “low PA-low ST” subgroup.

Conclusion: Both PA and ST are significantly and independently associated with HRQoL in Iranian children
and adolescents; while the adverse effect of prolonged ST could be diminished by a high PA.
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Introduction
Health-related quality of life (HRQoL) is considered as a
multidimensional concept which incorporates experi-
ences, beliefs and perceptions of physical, psychological
and social aspects of health [1]. While HRQoL has been
suggested as an independent predictor of mortality in

adults [2], HRQoL of children and adolescents has re-
ceived accumulative attention due to its comprehensive
characteristics. Significance of HRQoL assessment in chil-
dren and adolescents arises from its capability to identify
at risk individuals, detect health inequalities [3, 4] and act
as a basis for evaluating adulthood HRQoL [5]. Therefore
due to the significance enumerated for HRQoL, several
studies have investigated its influential correlators in a
global level.
The impact of numerous factors on HRQoL of chil-

dren and adolescents have been addressed previously;
namely weight status [6], body image (perceived weight
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status) [7], smoking status [8], socioeconomic status of
the family [9] and sleeping patterns [10]. Furthermore,
chronic conditions (e.g. Cystic fibrosis) could affect
HRQoL of adolescents as well [11].
Low physical activity (PA) and prolonged screen time

(ST) are among factors that have been suggested as predic-
tors of HRQoL in children and adolescents. They are both
suggested as unhealthy behaviors which their longitudinal
trends could continue into adulthood [12]. Previous studies
have mentioned low PA and high ST in Iranian children
and adolescents [13–16], as the mean of vigorous PA in
Iranian adolescents and children was estimated to be 0.6 h/
d in one study [17, 18]. Increased ST is an indicator of sed-
entary behaviors, and expresses situations with low energy
expenditure of energy [19], namely the time spent watching
television (TV), playing video games and leisure time com-
puter work.
The association of high ST and several medical condi-

tions has been well-documented, including obesity [20]
and non-communicable diseases [21]. It has also been the
center of studies investigating its effects on psychological
and mental health of adolescents [22]. The association of
prolonged ST and HRQoL in adolescents has been sug-
gested previously; and while some studies have reported
significant impact of ST [23], some researches reject such
association [24, 25]. Similar to ST, PA has been addressed
in studies focusing on mental and psychosocial health of
adolescents [26, 27]. Regarding HRQoL, the majority of
the literature agree on a positive effect of PA [28, 29],
while few reject this association [30].
As time has passed, Iranian children/adolescents’ usage

of modern technology (like TV and private computers) in
their leisure time has increased, while fewer Iranian
youths tend to participate in physical activities with appro-
priate energy consumption [31]. This phenomenon mostly
results from chaotic modernization and frenetic
urbanization of Iranian society; with examples including
new apartment housings without yards, or lack of green
spaces (such as safe parks) with suitable equipment for
games and sport [32–34]. On the other hand, many Iran-
ian parents appear to be incapable of controlling or super-
vising their children’s screen time due to certain cultural
habits of raising a child in Iran [35].
While reviewing the literature, it was discovered that

joint association of PA and ST has been mostly investi-
gated regarding their effects on cardiometabolic risk fac-
tors. Few prior studies have evaluated their impact on
HRQoL (with regards to confounders such as weight
and gender), and it appears that researches comparing
their independent effects (particularly in pediatric and
adolescence populations) are scarce. In addition, most of
the adolescence literature investigating ST and PA are
conducted in western countries. ST and PA are concepts
with high correlation, and considerable numbers of

Iranian children/adolescents have sedentary behaviors
similar to worldwide evidence [36]; however, no
national-surveyed study has compared the impacts of
high ST and low PA on Iranian adolescent HRQoL.
Therefore, a gap of knowledge seems to be existing re-
garding this issue. Current study was developed to an-
swer this question: “which one of these two factors (ST
and PA) are more influential on HRQoL of Iranian chil-
dren/adolescents?” or “With optimizing which one,
could HRQoL be improved faster?”
Therefore, main aim was to compare mean QoL of

two main groups of “low PA/high ST” with “high PA/
low ST” in order to decide which one is closer to the
more ideal group according to their HRQoL. Accord-
ingly, present study aims to investigate the association of
PA, ST and their possible combination with HRQoL in a
sample of nationally representative of Iranian adoles-
cents participated in CASPIAN-IV study. As a Subsidiary
purpose, we aimed to investigate the effects of ST and
PA on each subscale of HRQoL (school, social, physical
and emotional) and compare these domains with each
other to further clarify their association.

Materials and methods
The fourth survey of Childhood and Adolescence Surveil-
lance and PreventIon of Adult Non communicable dis-
ease (CASPIAN-IV study) was conducted as a nation-wide
surveillance system among a national representative sam-
ple of Iranian students. This survey was conducted in
2011–2012 in rural and urban regions of 30 provinces of
Iran; and 13,486 students between ages of 6 to 18 partici-
pated in this study [37]. As a part of national survey of
school students’ high-risk behavior of aforementioned sur-
veillance system, the Assessment of Determinants of
Weight Disorders Survey of the CASPIAN- IV study was
conducted simultaneously in 2011–2012. Latter survey
was performed with a corporative collaboration between
the Ministry of Health and Medical Education, Ministry of
Education and Training, Alborz University of Medical
Sciences, and Child, Growth and Development Research
Center affiliated with Isfahan University of Medical Sci-
ences. Methodology and early findings of aforementioned
study was described previously in a distinct study [38].
Data obtained from Weight Disorders Determinants Sur-
vey was used in the current project.

Study population and sampling method
Total sample size for Assessment of Determinants of
Weight Disorders Survey of the CASPIAN- IV study was
determined according to a proportion estimation for-
mula. In order to reach the maximum sample size,
prevalence was considered 0.5, while precision was held
as 0.085 and type I error as 0.05. The estimated sample
size (133 subjects) was multiplied by level of education
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(elementary, secondary and high school), living area
(urban and rural), and an attrition rate of 5%. Thus, the
sample size was calculated as 830 students in each prov-
ince and totally 25,000 students were invited at national
level. The data from one of the provinces was not avail-
able at the end of the study, therefore analysis was done
on the data from 30 provinces.
Participants were selected via multi-stage cluster sam-

pling method, from children and adolescent students
aged 6 to 18 years residing in urban and rural areas of
30 provinces of Iran. In each province, stratification was
conducted based on the residence area (urban/rural) and
school levels (elementary/junior-high/high school). The
sampling was performed in accordance to total number
of students of each province. Sex ratio was considered
equal; in other words, equal numbers of male and female
students were to be selected in each cluster. Further-
more, the ratios in urban and rural areas were kept pro-
portionate according to the population of urban and
rural students. Therefore the number of selected individ-
uals in rural/urban areas and in each school grade were
divided proportionally to the population of students in
each grade. Sampling with equal numbers of clusters
was used to make the required sample size in each
province.
The list of students in each province (obtained from

the information bank of the Ministry of Education) was
used as the sampling frame. In each province, all of the
schools were ordered by level and name of the school,
and all of the students were ordered in each school level
by their name (alphabetically). After determining clusters
for each province, 10 students were selected serially in
each cluster. In order to reach the total sample size of
25,000, 830 students were estimated from each province.
Ultimately, 83 clusters of 10 subjects in each of the
provinces and a total of 25,000 students were selected
for the study. Therefore selected students and one of
their parents were invited by telephone to participate in
the study by showing up to school on certain days spe-
cifically assigned for the data gathering [38].

Measurements and definition of terms
Data gathering of the surveillance program was per-
formed in two steps. At first, survey team members
(who were trained health-care professionals) explained
the steps of the ongoing survey. Afterwards, a question-
naire was introduced to the students and their parents,
which was then filled by them (Parental questionnaire
only included questions regarding the nutrition of the
students, a section which was not used in our study).
This questionnaire was developed out of “World Health
Organization Global school-based student health survey
(GSHS) questionnaire”, “Physical Activity Questionnaire
for Adolescents (PAQ-A)” and “Adolescent Core version

of the Pediatric Quality of Life (PedsQL)”. The validity
and reliability of this questionnaire was assessed and
confirmed previously; Cronbach alpha of the whole
questionnaire was estimated to be 0.97 and the Pearson
correlation coefficient of the test–retest phase was 0.94.
GSHS questionnaire included questions about socio-
demographic characteristics of the family, namely paren-
tal education, owning state of a car or house, physical
activity and health-related quality of life [39].
Pediatric Quality of Life inventory (PedsQL™ 4.0™ 4.0)

Generic Core Scales was applied for evaluating quality of life
scores in participants. Persian version of this questionnaire
was proved valid in Iranian pediatric samples in prior stud-
ies [40]. Health-Related Quality of Life (HRQoL) of the stu-
dents was assessed using the Adolescent Core version of
the Pediatric Quality of Life (PedsQL). PedsQL is a
self-reporting questionnaire comprising 23 items; and its
four main scales included physical functioning (8 items),
emotional functioning (5 items), social functioning (5 items)
and school functioning (5 items). These 23 items were eval-
uated as a list, and the student was required to clarify the
degree to which each item has been bothering him/her dur-
ing past one month. Each statement was scored from 0
(participant has never had a problem regarding the state-
ment during past month) to 4 (participant almost always
has had a problem regarding the statement during past
month). Total scale score was calculated from the mean of
all 23 items, and a psychosocial score was also derived from
the mean of social, emotional and school functioning scales
(15 items) scores.
Evaluation of physical activity (PA) was performed

using the physical activity questionnaire for adolescents
(PAQ-A). PAQ-A is a modified version of the physical
activity questionnaire for children (PAQ-C), which was
developed for evaluation of children’s general levels of
physical activity [41]. Validity and reliability of these
questionnaires have also been approved in Iranian popu-
lations previously [42]. PA scores were obtained through
different questions on student’s activities in last seven
days. These questions encompassed different activities of
participants (including different sports, activities leading
to harder breathing or an increase in heart rate) during
a wide range of periods (namely physical education class,
school breaks, lunch times, after school, in the evenings,
on weekends and in general during last week). This vari-
able was classified as low PA level (PAQ-A score: 1–1.9),
and high PA level (PAQ-A score: 2–5) [43].
In current study, ST was evaluated and obtained

through two determinants via the GSHS questionnaire;
time spent on watching TV (TV time), and time spent
on leisure time computer working (Computer/PC time).
Prolonged values of each of these variables was defined
as a (TV or PC) time more than 2 h a day; subsequently
total ST was cumulatively computed and categorized to
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high (≥ 2 h per day) and low (< 2 h per day) according to
the international ST recommendations [44, 45].
In the second step, physical measurements were per-

formed by skilled nurses under standard protocols using
calibrated instruments. Weight was assessed to the near-
est 200 g via a scale placed on the ground. Participants
were weighed barefoot and in a light clothing condition.
Height was measured in a standing position and without
shoes to the nearest 0.1 cm with a non-elastic band.
Body mass index (BMI) was calculated by dividing
weight (kg) to height squared (cm2) [38]. The World
Health Organization (WHO) standard curves were used
to categorize BMI into four groups of underweight (BMI
less than 5th percentile for age and gender), normal
weight (BMI between 5th and 85th percentiles for age
and gender), overweight (BMI between 85th and 95th
percentiles for age and gender) and obese (BMI greater
than the 95th percentile for age and gender).
According to analytical methods and variable selection

of previous evidence in the “Progress in the International
Reading Literacy Study” (PIRLS) and by using Principle
Component Analysis (PCA) method, socioeconomic
status (SES) score was computed based on family prop-
erties (Such as owning a private car or personal com-
puter), parents’ job, education level of parents and
student’s school type (private or governmental). Men-
tioned determinants were used to generate one main
variable called SES score. This main variable explained
59% of total variance. Thereafter, students were classified
in low, moderate and high SES based on this score.

Statistical analysis
Continuous variables are represented with scores and
standard deviation (SD), while categorical variables
are reported with number (n) and percentage (%).
Mean of age in two genders were computed using T-
test. Association of categorical variables with sex was
investigated using Chi-square test. Linear regression
analysis was performed for evaluating the association
between different QoL scores with PA, ST and their
combination. Two models were defined for each asso-
ciation; Model I represents the unadjusted association
between ST, PA and their combined subscales. Model
II represents the association adjusted for age, sex, liv-
ing area, BMI, SES, in addition to adjustment for
physical activity (regarding ST) or screen time (re-
garding PA). Data of linear regressions are presented
with β-coefficient.
Data was analyzed using survey data analysis methods

to account effect of multistage cluster sampling in the
STATA Corp. 2011 (Stata Statistical Software: Release
12. College Station, TX: Stata Corp LP. Package). P-value
< 0.05 was considered as statistically significant. Missing
data of this project constituted less than 5% of the data.

Therefore it was considered at random and imputed
using Amelia package program.

Compliance with ethical standards
Current study was performed according to the declar-
ation of Helsinki, and was approved ethically by the eth-
ics committees and national and provincial regulatory
organizations. The ethical code for this study was 5429–
90. Participants were thoroughly explained about aims
and protocols of the study, and were assured that their
responses would remain anonymous and confidential.
Participation in the study was voluntary, and participants
were aware of their right to withdraw from the study at
any time. Oral assent and written informed consent were
obtained (prior to inclusion in the study) from students
and one of their parents, respectively.

Results
Current study included 23,043 students (50.8% boys:
11,706 boys and 11,337 girls) between 6 and 18 years old
(response rate: 92.17%). Table 1 demonstrates the demo-
graphic characteristics of participants according to gen-
der. Mean age of participants was 12.5 (±3.3), and 73.5%
resided in urban areas. In general, mean BMI was 18.8
and 6.5% of the population were obese. Prevalence of
obesity was significantly higher in boys compared to
girls. Higher percentage of boys (86.2%) were signifi-
cantly physically active compared to girls; PA score was
also higher in boys with 2.2 compared to 1.8 in girls.
40.9% of total population had high screen time (ST ≥ 2
h) and the values were significantly different between
girls and boys (girls>boys). Total QoL mean score was
78.3 and scores of all components of QoL (except social
QoL) were significantly higher in boys compared to girls
(P-value< 0.001).
Table 2 represents scores of different components of

QoL according to binary situations of ST and PA. As it
can be implied from the table, all QoL scores were sig-
nificantly higher in high PA with total mean score of
82.5 compared to 79.1 in low PA (P-value< 0.001). While
most of the QoL components had significantly higher
scores in low ST category, these values were insignificant
for social and physical QoL components.
Table 3 shows the association of ST with components

of QoL in linear regression models. As it can be seen,
ST duration demonstrated significant reverse association
with total QoL and its components except for social and
physical QoL. Mentioned association was significant in
both continuous and binary forms of ST, and remained
statistically significant after adjustment for confounding
variables (age, sex, living area, BMI, PA and SES). The
association of ST was strongest with psychosocial and
school components of QoL in adjusted continuous
model. Using linear regression models, Table 4 illustrates

Motamed-Gorji et al. Health and Quality of Life Outcomes            (2019) 17:2 Page 4 of 11



the association between PA and components of QoL. PA
(in both continuous and dichotomous models) demon-
strated positive significant associations with all compo-
nents of QoL and QoL total; all of the associations
remained significant after adjustment for mentioned

confounding variables. The association of PA was stron-
gest with emotional and physical components of QoL in
adjusted continuous model.
Adjusted joint association of ST and PA with QoL

components is displayed in Table 5, using a combined

Table 1 General characteristics of participants according to gender

Variables Girls Boys Total P value

Age (Year)a 12.6(3.3) 12.4(3.3) 12.5(3.3) < 0.001

Height (cm)a 146.2(16.1) 148.5(19.7) 147.4(18.1) < 0.001

Weight (Kg)a 41.9(15.5) 43.1(18.3) 42.5(17) < 0.001

BMI (kg/m2)a 18.9(4.5) 18.7(4.4) 18.8 (4.4) < 0.001

BMI scorea 0.03(1.01) − 0.03(0.98) < 0.001(1) < 0.001

ST(hour)a 1.97(1.4) 1.8(1.1) 1.9 (1.2) < 0.001

PC time (hour)a 1.1 (1.4) 0.76 (1.1) 0.93(1.3) < 0.001

TV time (hour)a 2.6(1.8) 2.5(1.4) 2.6(1.6) < 0.001

PA scorea 1.8(0.73) 2.2(0.76) 2(0.78) < 0.001

Psychosocial QoL scorea 74.7(17.9) 81(14.3) 77.9(16.5) < 0.001

School QoL scorea 71.4(17.3) 79.8(14.3) 71.7(16.4) < 0.001

Social QoL scorea 90(14.1) 90(14.4) 90(14.25) 0.32

Emotional QoL scorea 75.4(20.2) 81(18.2) 78.2(19.5) < 0.001

Physical QoL scorea 83.9(14.9) 84.6(14.4) 84.2(14.7) < 0.001

Total QoL scorea 75.6(17.8) 81(13.9) 78.3(16.17) < 0.001

PA category (n)b

Active 7485(66.6) 9992(86.2) 17,477(76.5) < 0.001

Inactive 3758(33.4) 1605(13.8) 5363(23.5)

Region (n)b

Urban 8387(75) 8271(72) 16,658(73.5) 0.17

Rural 2796(25) 3217(28) 6013(26.5)

PC category (n)b

< 2 h 6971 (75.6) 7412(83.9) 14,383(79.7) < 0.001

> =2 h 2247(24.4) 1418(16.1) 3665(20.3)

TV category (n)b

< 2 h 3193(30.1) 3273(29.7) 6466(29.9) 0.64

> =2 h 7405(69.9) 7756(70.3) 15,161(70.1)

ST category (n)b

< 2 h 6151(57.3) 6768(60.8) 12,920(59.1) 0.0057

> =2 h 4591(42.7) 4364(39.2) 8955(40.9)

General obesity (n)b

No 10,743(94.7) 10,813(92.3) (21556)93.5 < 0.001

Yes 594(5.3) 898(7.7) 1492(6.5)

SES (n)b

Low 3136(33.6) 3307(33.8) 6443(33.4) 0.80

Moderate 3175(33.5) 3250(33.2) 6425(33.4)

High 3174(33.5) 3225(33) 6399(33.2)

BMI body mass index, ST screen time, PC personal computer, TV television, PA physical activity, QoL quality of life, SES socioeconomic status
aData are presented as mean (SD)
bData are presented as number (%)
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(joint) variable of ST-PA. Comparing different modes of
the joint variable by their total QoL suggests the stron-
gest association of HRQoL with “high PA-low ST” cat-
egory (β coefficient = 2.2). Among QoL components in
mentioned subcategory, emotional and physical QoL
have the strongest associations. Participants with joint
combination of “high PA-high ST” display a better total
QoL (with β-coefficient of 1.3) compared to “low
PA-low ST” subgroup (which was considered as refer-
ence in this model analysis). As the subgroup with worst
total QoL, “low PA-high ST” had significant inverse as-
sociation with emotional and physical QoL components.

Discussion
Present study investigated the association of PA and ST
with different subclasses of HRQoL in a representative
sample of Iranian children and adolescents. Our findings
suggest that both PA and ST are significantly associated
with overall HRQoL scores. In other words, children
and adolescents with higher amounts of PA are more
likely to have better HRQoL scores; and individuals with
higher ST hours (weather as TV or PC time) were more
frequently reporting poorer HRQoL. The association be-
tween ST and PA with HRQoL domains was observed to
be independent of other confounding factors. Further-
more, the effects of ST and PA on HRQoL were indi-
cated to be independent of each other as well, as their
influence was omitted from the association with HRQoL.
Therefore, both ST and PA are independently and sig-
nificantly associated with HRQoL in adolescents. Gender
was also controlled in association among ST, PA and
HRQoL, while the association preserved to be significant
after controlling for its effect. However, in general boys

tended to have significantly higher HRQoL scores, while
reporting higher PA scores and lower ST.
Our findings on the independent association of both

ST and PA are in agreement with several prior studies
investigating HRQoL in adolescents [46, 47]. HRQoL
was evaluated by different measures in mentioned stud-
ies. Similar to current study, three adolescent researches
investigated the role of ST and PA with HRQoL using
PedsQL measurement. In a cross-sectional 2012 study
by Lacy et al., both high PA and low ST were associated
with higher HRQoL scores; and these associations were
independent of participants’ weight [23]. Another 2012
study conducted by Gopinath et al. as a cohort followed
adolescents during 5 years, and demonstrated that both
PA (positively) and ST (inversely) affect adolescents
HRQoL [28]. These findings were in agreement with
their following 2014 study, in which (using general linear
mode) it was suggested adolescents with more life style
risk factors (including low PA and high ST) are at
greater risk for experiencing poorer HRQoL [48]. Several
studies have suggested a role for gender direction in the
association of PA/ST and HRQoL. Other Iranian studies
have also reported lower PA scores in girls [18]. A simi-
lar study conducted in Tehran (capital of Iran) presented
higher PA and HRQoL scores in boys compared to girls;
but it also suggested higher ST values in them as well,
which is in contrast with our findings [49].
By contrast, various studies suggested that no associ-

ation exists between ST and PA with HRQoL. Borras et
al. investigated the roles of both ST and PA in adoles-
cence HRQoL using CHIP-CE/PRF measurement. While
ST was considered a significant predictor of HRQoL, PA
showed no association with it. It was suggested that
positive influence of PA observed in other studies might

Table 2 Mean (SD) of quality of life component according to the level of screen time and physical activity

Variable Psychosocial QoL score School QoL score Social QoL score Physical QoL score Emotional QoL score Total score

Watching TVa high 81.4(13.9) 78.8(14.3) 90(14.3) 84.3(14.7) 78.3(19.6) 82(13.3)

low 81.3(14.3) 78.7(14.8) 90.2(14.2) 84(14.8) 78.2(19.3) 81.7(13.8)

P value 0.74 0.68 0.16 0.9 0.54 0.91

Computer Timea high 79.5 (15.1) 76.1(15.6) 89.84(14.4) 84.6(14.8) 77.4(19.7) 80.5(14.7)

low 81.9(13.4) 79.4(13.9) 90(14.2) 84.2(14.7) 78.4(19.3) 82.4(12.9)

P value < 0.001* < 0.001* 0.25 0.88 0.01* < 0.001*

ST durationa high 80.6(14.5) 78(14.8) 89.9(14.4) 84.2(14.9) 77.7(19.9) 81.2(14)

low 81.9(13.7) 79.3(14.2) 90.1(14.1) 84.3(14.6) 78.6(19.2) 82.3 (13.1)

P value < 0.001* < 0.001* 0.1 0.27 < 0.001* < 0.001*

PAa Active 82(13.8) 79.4(14.4) 90.3(13.9) 85.1(14.1) 79.5(18.7) 82.5(13.2)

inactive 78.8(15) 76.2(15.1) 89.1(15.2) 81.4 (16.1) 74.2 (21.3) 79.1(14.5)

P-value < 0.001* < 0.001* < 0.001* < 0.001* < 0.001* < 0.001*

ST screen time, PC personal computer, TV television, PA physical activity, QoL quality of life
aData are presented as mean (SD)
*Statistically significant
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be justified by mediating effects of cardiorespiratory fit-
ness, which as a result could affect HRQoL [50]. In 2010
Boyle et al. investigated the effect of PA and adolescence
HRQoL using two measurements of PedsQL and EQ-5D
utility score. PedsQL scores were not associated with PA
levels in this study. Therefore authors suggested the
positive associations observed in other studies to be
mostly due to mediating roles of other confounding fac-
tors, including obesity [30]. However, Goldfield et al.
showed that controlling for obesity and PA could reveal
the association between ST and PedsQL scores [51]. A
2015 study investigating the joint association of ST and
PA in HRQoL of adults remarked no independent im-
pact for sedentary behaviors (a finding opposing our
findings), while PA was greatly associated with HRQoL
[24]. Recently Wafa et al. reported the association of PA
with HRQoL in 11–13 years old Malaysian adolescents,
which was disappeared after adjusting the association for
BMI and gender. This study explained the distinction
between contradicting findings of previous studies
through cultural disparities [52]. Some studies believe
that not all amounts of ST would inevitably lead to
poorer life quality. They suggested that instead of a dir-
ect inverse, ST and health indicators have rather a curvi-
linear or U-shaped association; in which the moderate
amount of ST has the best mental health or academic
outcomes [25, 53].

Findings of current study indicate that ST is most
strongly associated with school functioning and psycho-
social functioning of adolescents. PA on the other hand,
demonstrated the strongest association with emotional
and physical subclasses of adolescence HRQoL. Many
researches investigating the field of adolescents’ mental
health are in agreement with these findings. Low PA has
been suggested to correlate with anxiety and depression;
mental health conditions that are mostly reflected by
emotional functioning [54, 55]. Social isolation and de-
pression are addressed as correlated features of excessive
internet usage in research literature [56]. Physical func-
tioning advancement associated with higher PA also
concurs acceptably with prior studies [29, 57]. High
magnitudes of ST are believed to interfere with many
school aspects including sleep patterns [58]and physio-
logical arousal [59]. A justification for ST and school
functioning association is that subjects exposed to more
rapid changing images are less capable of attending the
slow real life, namely school events [60]. In a summary,
these findings conclude that in order to improve psycho-
social HRQoL in children and adolescents, the best
management would be to control and reduce ST (rather
than increasing their PA); while in dealing with poor
physical and emotional HRQoL in children and adoles-
cents, encouraging to increase PA would be more bene-
ficial than decreasing ST.

Table 4 Association of physical activity with quality of life in children and adolescents

Variable Psychosocial QOL School QoL Social QoL Physical QoL Emotional QOL Total QoL

PA score Unadjusted model 2.2(1.8,2.6)a 2.3(1.89,2.7)a 0.8(0.51,1.1)a 2.2(1.9,2.6)a 3.3(2.8,3.8)a 2.3(1.9,2.6)a

Adjusted model b 1.5(1.12,1.89)a 1.0(0.65,1.4)a 1.05 (0.68,1.4)a 2.4(2.0,2.8)a 2.6(2.1,3.1)a 1.8(1.4,2.2)a

PA(active/inactive) Unadjusted model 3.24(2.5,3.9)a 3.1(2.4,3.9)a 1.2(0.56,1.79)a 3.7(3,4.36)a 5.4(4.4,6.3)a 3.4(2.6,4.1)a

Adjusted model b 1.9(1.1,2.5)a 0.97(0.28,1.7)a 1.3(0.63,1.9)a 3.7(2.9,4.4)a 3.9(2.9,4.9)a 2.3(1.6,3.1)a

QoL quality of life, PA physical activity
Data are presented as β coefficient (95% CI)
aStatistically significant
bAdjusted for age, sex, living area, body mass index, socioeconomic status and screen time

Table 5 Joint association of physical activity and screen time with quality of life in children and adolescents

Variable Psychosocial
QOL

School QoL Social QoL Physical QoL Emotional QOL Total QoL

Joint association of
PA-ST in adjusted
modelb

Low PA-Low
ST

Reference Reference Reference Reference Reference Reference

Low PA-High
ST

−1.1 (−2.2,
0.1)

−0.72 (− 1.9, 0.4) − 0.79 (− 1.9, 0.31) −1.8 (−3.0,-0.7)+ − 1.8 (− 3.4,-0.21)a − 1.3 (− 2.4,-0.21)a

High PA-Low
ST

1.9 (1.0,
2.7)a

1.1 (0.3, 2.0)a 1.1 (0.3, 1.9)a 2.9 (2.0,3.8)a 3.5 (2.3,4.7)a 2.2 (1.3,3.1)a

High PA-
High ST

0.7 (− 0.2,
1.7)a

0.0 (− 0.9,0.9) 0.84 (− 0.01, 1.7) 3.1 (2.1,4.1)a 2.8 (1.5,4.1)a 1.3 (0.4,2.3)a

QoL quality of life, PA physical activity, ST screen time;
Data are presented as β coefficient (95% CI)
aStatistically significant
bAdjusted for age, sex, living area, body mass index, socioeconomic status
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In context of HRQoL domains, findings of PedsQL
studies seem to be contradictory. Lacy et al. approved
the strong association between PA and emotional do-
main of HRQoL [23]; while results of Shoup et al. con-
firmed the powerful association between PA and
physical function domain [61]. Gopinth et al. reported
the strongest association of PA with physical and social
domains of HRQoL, while emotional and psychosocial
functions showed no significant association [28]. This
lack of association had been supported by some previous
adult studies [62, 63], and contradicts the results of
current study. ST on the other hand, was significantly
associated with all domains of PedsQL in Gopinath
study. While our results failed to prove a significant as-
sociation between social domain of PedsQL and ST,
Gopinath et al. suggested an inverse effect of ST as a
time devoid of family and peer interactions which could
result in poorer HRQoL [28].
One interesting finding of current study concerns joint

effects of ST and PA. Combined (joint) variable ST-PA
was designed for the purpose of comparing the intensity
of effects of ST and PA on HRQoL in adolescents. “High
PA-high ST” situation was associated with better total
HRQoL, compared to “low PA-low ST” condition. In
other words, higher quantities of PA is capable of over-
shadowing the negative effect of high ST on HRQoL and
result in a better HRQoL. Therefore it is suggested that
the effect of PA on HRQoL could precede the effects of
ST. Literature review reveals scarce evidence in the con-
text of ST or PA’s advantage in affecting HRQoL. In
2009 Hamer et al. investigated the joint effects of ST and
PA on HRQoL in a sample of UK adolescents. Results of
this study indicated the independent effects of each vari-
able on SDQ-HRQoL scores of adolescents. Results of
mentioned research expressed a more favorable HRQoL
in “high ST-high PA” combination compared to “low
ST-low PA”; and therefore it is consistent with our find-
ings [64]. Dalton et al. investigated the association in
American adolescents. Similar to present study, HRQoL
of adolescents was assessed via PedsQL scoring. Authors
reported significant independent effects for both ST and
PA, and suggested the influence of ST to dominate PA
effect; which contradicts current study [65]. The reason
for this conflict could be justified by addressing the dif-
ference in studies’ analyses. Aforementioned study did
not use combined effects to compare the impacts of ST
and PA, and prioritized ST as a consequence of its larger
β-coefficient. It should be noted that since ST and PA
are not of same modality, their unit values should not be
compared to each other. Another study also investigated
the joint association of ST and PA with HRQoL of Aus-
tralian adults. Similar to current findings, combined cat-
egory of ST and PA demonstrated the greater impact of
PA in influencing the HRQoL scores [66].

To the best of our knowledge, present study is the first
Iranian research that investigated the joint association of
PA and ST on PedsQL-HRQoL in a large population-based
pediatric group. It is also the first study of its kind in the
Middle East and North Africa (MENA) region. Several
studies have addressed the impacts of ST and PA on
HRQoL in children and adolescents; but mostly indicated
their effects without comparing them together. Moreover,
studies investigating HRQoL via PedsQL scoring seem to
be scarce. Therefore, further studies (particularly in
Middle-Eastern children and adolescents) are required to
clearly subject this significant topic.

Strengths and limitations
The main limitation of current study is the
cross-sectional design, which makes it difficult for causal
inference among PA, ST and HRQoL; therefore these as-
sociations might be bidirectional. Another limitation is
the subjective method of assessing ST and PA, which
could be considered imprecise compared to objective
methods. Studying the effect of sleeping time could have
been very important in the context of QoL, since ST is
often negatively associated with sleep time. Therefore
not assessing it is one this study’s limitations.
On the other hand, the main strengths of this study

are its large sample size and nationwide coverage. Meas-
urement of PA, ST and HRQoL by well-validated ques-
tionnaires such as PAQ-A, GSHS and PedsQL in
aforementioned large population could underscore sub-
jective assessment of these variables. This study is novel
due to the fact that it addresses the effects of PA and ST
across all domains of HRQoL, which were scarcely in-
vestigated in previous literature.

Conclusion
Current study revealed that both PA and ST can signifi-
cantly predict HRQoL in Iranian adolescents. These as-
sociations were independent of other factors including
gender, weight status, socioeconomic status and the
effect of either ST or PA on each other. Therefore, these
findings suggest PA and ST as independent HRQoL de-
terminants. While ST was mostly associated with school
and psychosocial functioning, PA showed the strongest
association with emotional and physical functioning sub-
groups of PedsQL-HRQoL. Joint association of ST and
PA revealed the highest HRQoL scores in “high PA-low
ST” category. Although improving both PA and ST in
adolescents would definitely be considered advanta-
geous, it appears that effects of high ST could be domi-
nated by optimal PA. Therefore, improving PA rather
than ST would be more beneficial to children and ado-
lescents regarding a more optimal HRQoL. In a national
planning level and in terms of HRQoL, designing behav-
ioral amendment protocols in children and adolescents
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entails great attention to PA, more than it requires
amending ST and sedentary behaviors. Further future
studies on PA and ST of adolescents (especially in
MENA region) are of utmost significance due to the de-
ficiency of knowledge on this matter.
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Questionnaire for the pediatric age group; PedsQL: Persian Pediatric Quality
of Life inventory; ST: Screen time

Acknowledgements
Authors would like to thank all organizations contributed to this survey, as
well as students and their parents who participated in this study.

Funding
This work was supported by Endocrinology and Metabolism Research
Institute/ Tehran University of Medical Sciences, Tehran, Iran.

Availability of data and materials
Data supporting our conclusions can be found at the Endocrinology and
Metabolism Research Center, Endocrinology and Metabolism Clinical
Sciences Institute, Tehran University of Medical Sciences, Tehran, Iran.

Authors’ contributions
RK, MEM and MQ participated in study design and revised the paper. NMG
and HA participated in study design and statistical analysis and drafted the
manuscript. FN and MA contributed in study design. OS and TA contributed
in study design and drafted the manuscript. RM and MM contributed to the
data acquisition and drafted the manuscript. All authors read and approved
the final manuscript.

Ethics approval and consent to participate
The study was approved by the ethical committee of Tehran and Isfahan
University of Medical Sciences. Participants were thoroughly explained about
aims and protocols of the study, and were assured that their responses
would remain anonymous and confidential. Participation in the study was
voluntary, and participants were aware of their right to withdraw from the
study at any time. Oral assent and written informed consent were obtained
(prior to inclusion in the study) from students and one of their parents,
respectively.

Consent for publication
Not applicable

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

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

Author details
1Chronic Diseases Research Center, Endocrinology and Metabolism
Population Sciences Institute, Tehran University of Medical Sciences, Tehran,
Iran. 2Non-communicable Diseases Research Center, Alborz University of
Medical Sciences, Karaj, Iran. 3Endocrinology and Metabolism Research
Center, Endocrinology and Metabolism Clinical Sciences Institute, Tehran
University of Medical Sciences, Tehran, Iran. 4Osteoporosis Research Center,
Endocrinology and Metabolism Clinical Sciences Institute, Tehran University
of Medical Sciences, Tehran, Iran. 5Department of Pediatrics, Ahvaz
Jundishapur University of Medical Sciences, Ahvaz, Iran. 6Evidence-Based
Phytotherapy and Complementary Medicine Research Center, Alborz
University of Medical Sciences, Karaj, Iran. 7Department of Exercise
Physiology, Science and Research Branch, Islamic Azad University, Tehran,
Iran. 8Department of Medical Emergencies, Qom University of Medical
Sciences, Qom, Iran. 9Department of Epidemiology, School of Public Health,

Shahid Beheshti University of Medical Sciences, Tehran, Iran. 10Department of
Health Education and Promotion, School of Health, Iran University of Medical
Sciences, Tehran, Iran. 11Department of Pediatrics, Child Growth and
Development Research Center, Research Institute for Primordial Prevention
of Non-communicable Diseases, Isfahan University of Medical Sciences,
Isfahan, Iran.

Received: 28 July 2017 Accepted: 17 December 2018

References
1. Testa MA, Simonson DC. Assesment of quality-of-life outcomes. N Engl

J Med. 1996;334(13):835–40.
2. Xie G, Laskowitz DT, Turner EL, et al. Baseline health-related quality of

life and 10-year all-cause mortality among 1739 Chinese adults. PLoS
One. 2014;9(7):e101527.

3. Ravens-Sieberer U, Gosch A, Abel T, et al. Quality of life in children and
adolescents: a European public health perspective. Sozial- und
Praventivmedizin. 2001;46(5):294–302.

4. Solans M, Pane S, Estrada MD, et al. Health-related quality of life
measurement in children and adolescents: a systematic review of
generic and disease-specific instruments. Value Health. 2008;11(4):742–
64.

5. Bisegger C, Cloetta B, von Bisegger U, et al. Health-related quality of life:
gender differences in childhood and adolescence. Sozial-und
Präventivmedizin. 2005;50(5):281–91.

6. Swallen KC, Reither EN, Haas SA, et al. Overweight, obesity, and health-
related quality of life among adolescents: the National Longitudinal Study
of adolescent health. Pediatrics. 2005;115(2):340–7.

7. Farhat T, Iannotti RJ, Summersett-Ringgold F. Weight, weight perceptions,
and health-related quality of life among a National Sample of US girls. J Dev
Behav Pediatr. 2015;36(5):313–23.

8. Dube SR, Thompson W, Homa DM, et al. Smoking and health-related quality
of life among U.S. adolescents. Nicotine Tob Res. 2013;15(2):492–500.

9. von Rueden U, Gosch A, Rajmil L, et al. Socioeconomic determinants of
health related quality of life in childhood and adolescence: results from a
European study. J Epidemiol Community Health. 2006;60(2):130–5.

10. Roeser K, Eichholz R, Schwerdtle B, et al. Relationship of sleep quality and
health-related quality of life in adolescents according to self- and proxy
ratings: a questionnaire survey. Front Psychiatry. 2012;3:76.

11. Habib AR, Manji J, Wilcox PG, et al. A systematic review of factors associated
with health-related quality of life in adolescents and adults with cystic
fibrosis. Ann Am Thorac Soc. 2015;12(3):420–8.

12. Gordon-Larsen P, Nelson MC, Popkin BM. Longitudinal physical activity and
sedentary behavior trends: adolescence to adulthood. Am J Prev Med. 2004;
27(4):277–83.

13. 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.

14. Kelishadi R, Qorbani M, Djalalinia S, Sheidaei A, Rezaei F, Arefirad T, Safiri S,
Asayesh H, Motlagh ME. Physical inactivity and associated factors in Iranian
children and adolescents: the Weight Disorders Survey of the CASPIAN-IV
study. J Cardiovasc Thorac Res. 2017;9(1):41–8.

15. Hovsepian S, Kelishadi R, Motlagh ME, Kasaeian A, Shafiee G, Arefirad T,
Najafi F, Khoramdad M, Asayesh H, Heshmat R, Qorbani M. Level of physical
activity and screen time among Iranian children and adolescents at the
national and provincial level: the CASPIAN-IV study. Med J Islam Repub Iran.
2016;30:422.

16. Baygi F, Heshmat R, Kelishadi R, Mohammadi F, Motlagh ME, Ardalan G,
Asayesh H, Larijani B, Qorbani M. Regional disparities in sedentary behaviors
and meal frequency in Iranian adolescents: the CASPIAN-III study. Iran J
Pediatr. 2015;25(2):e182.

17. Kelishadi R, Razaghi EM, Gouya MM, et al. Association of physical activity
and the metabolic syndrome in children and adolescents: CASPIAN study.
Horm Res. 2007;67(1):46–52.

18. Shokrvash B, Majlessi F, Montazeri A, et al. Correlates of physical activity in
adolescence: a study from a developing country. Glob Health Action. 2013;
6:20327.

19. Pearson N, Braithwaite RE, Biddle SJH, et al. Associations between sedentary
behaviour and physical activity in children and adolescents: a meta-analysis.
Obes Rev. 2014;15(8):666–75.

Motamed-Gorji et al. Health and Quality of Life Outcomes            (2019) 17:2 Page 10 of 11



20. Santaliestra-Pasias AM, Rey-Lopez JP, Moreno Aznar LA. Obesity and
sedentarism in children and adolescents: what should be bone? Nutricion
hospitalaria. 2013;28(Suppl 5):99–104.

21. Wilmot E, Edwardson C, Achana F, et al. Sedentary time in adults and the
association with diabetes, cardiovascular disease and death: systematic
review and meta-analysis. Diabetologia. 2012;55:2895–905.

22. Mathers M, Canterford L, Olds T, et al. Electronic media use and adolescent
health and well-being: cross-sectional community study. Acad Pediatr. 2009;9(5):
307–14.

23. Lacy KE, Allender SE, Kremer PJ, et al. Screen time and physical activity
behaviours are associated with health-related quality of life in Australian
adolescents. Qual Life Res. 2012;21(6):1085–99.

24. Loprinzi PD. Joint associations of objectively-measured sedentary behavior and
physical activity with health-related quality of life. Prev Med Rep. 2015;2:959–61.

25. Willoughby T. A short-term longitudinal study of Internet and computer
game use by adolescent boys and girls: prevalence, frequency of use, and
psychosocial predictors. Dev Psychol. 2008;44(1):195.

26. Strauss RS, Rodzilsky D, Burack G, et al. Psychosocial correlates of physical
activity in healthy children. Arch Pediatr Adolesc Med. 2001;155(8):897–902.

27. Biddle SJ, Asare M. Physical activity and mental health in children and
adolescents: a review of reviews. Br J Sports Med. 2011;45(11):886–95.

28. Gopinath B, Hardy LL, Baur LA, et al. Physical activity and sedentary
behaviors and health-related quality of life in adolescents. Pediatrics.
2012;130(1):e167–e74.

29. Sánchez-López M, Salcedo-Aguilar F, Solera-Martínez M, et al. Physical
activity and quality of life in schoolchildren aged 11–13 years of
Cuenca, Spain. Scand J Med Sci Sports. 2009;19(6):879–84.

30. Boyle SE, Jones GL, Walters SJ. Physical activity, quality of life, weight
status and diet in adolescents. Qual Life Res. 2010;19(7):943–54.

31. Jari M, Qorbani M, Motlagh ME, et al. A Nationwide Survey on the
Daily Screen Time of Iranian Children and Adolescents: The CASPIAN -
IV Study. Int J Prev Med. 2014;5(2):224–9 [published Online First:
2014/03/15].

32. Behzadfar M. Urban projects and programs. Tehran Nashr publication. 2009.
33. Saremi H, Ebrahimpour M, Saeedi SM. Analyzing of reduction process of

urban open spaces in process of cities development with emphasis on crisis
Management in Tehran Metropolis. Int. J. Sustain. Dev. 2012;5(9):130.

34. Talebi MR, Ardakani AS. Investigation of Tehran green space changes and its
role in air pollution using LANDSAT images from; 1980-2010.

35. Moshki M, Delshad Noghabi A, Darabi F, et al. The effect of educational
programs based on the theory of planned behavior on parental supervision
in students' television watching. Med J Islam Repub Iran. 2016;30:406.

36. Baygi F, Heshmat R, Kelishadi R, et al. Regional Disparities in Sedentary
Behaviors and Meal Frequency in Iranian Adolescents: The CASPIAN-III
Study. Iran J Pediatr. 2015;25(2):e182. https://doi.org/10.5812/ijp.182
[published Online First: 2015/07/22].

37. Kelishadi R, Ardalan G, Qorbani M, et al. Methodology and Early Findings of the
Fourth Survey of Childhood and Adolescence Surveillance and Prevention of
Adult Non-Communicable Disease in Iran: The CASPIAN-IV Study. Int J Prev Med.
2013;4(12):1451–60 [published Online First: 2014/02/06].

38. Kelishadi R, Motlagh ME, Bahreynian M, et al. Methodology and Early
Findings of the Assessment of Determinants of Weight Disorders among
Iranian Children and Adolescents: The Childhood and Adolescence
Surveillance and PreventIon of Adult Noncommunicable Disease-IV Study.
Int J Prev Med. 2015;6:77. https://doi.org/10.4103/2008-7802.162953.

39. Kelishadi R, Majdzadeh R, Motlagh M-E, et al. Development and evaluation
of a questionnaire for assessment of determinants of weight disorders
among children and adolescents: the Caspian-IV study. Int J Prev Med. 2012;
3(10):699–705.

40. Gheissari A, Farajzadegan Z, Heidary M, et al. Validation of Persian Version of
PedsQL 4.0 Generic Core Scales in Toddlers and Children. Int J Prev Med.
2012;3(5):341–50 [published Online First: 2012/06/16].

41. Kowalski KC, Crocker PR, Donen RM. The physical activity questionnaire for
older children (PAQ-C) and adolescents (PAQ-A) manual. College of
Kinesiology, University of Saskatchewan. 2004;87(1):1–38.

42. Faghihimani Z, Nourian M, Nikkar AH, et al. Validation of the Child and
Adolescent International physical activity questionnaires in Iranian children
and adolescents. ARYA Atheroscler. 2010;5(4).

43. Adeniyi AF, Okafor NC, Adeniyi CY. Depression and physical activity in a
sample of nigerian adolescents: levels, relationships and predictors. Child
Adolesc Psychiatry Ment Health. 2011;5:16.

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

45. Salmon J, Campbell K, Crawford D. Television viewing habits associated
with obesity risk factors: a survey of Melbourne schoolchildren. Med J Aust.
2006;184(2):64–7.

46. Chen X, Sekine M, Hamanishi S, et al. Lifestyles and health-related quality of
life in Japanese school children: a cross-sectional study. Prev Med. 2005;
40(6):668–78. https://doi.org/10.1016/j.ypmed.2004.09.034.

47. Iannotti RJ, Kogan MD, Janssen I, et al. Patterns of adolescent physical
activity, screen-based media use, and positive and negative health
indicators in the US and Canada. J Adolesc Health. 2009;44(5):493–9.

48. Gopinath B, Louie JC, Flood VM, et al. Influence of obesogenic behaviors on
health-related quality of life in adolescents. Asia Pac J Clin Nutr. 2014;23(1):
121–7. https://doi.org/10.6133/apjcn.2014.23.1.13 [published Online First:
2014/02/25].

49. 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 [published
Online First: 2016/02/28].

50. Borras PA, Vidal J, Ponseti X, et al. Predictors of quality of life in children. 2011.
51. Goldfield GS, Cameron JD, Murray M, et al. Screen time is independently

associated with health-related quality of life in overweight and obese
adolescents. Acta Paediatr. 2015;104(10):e448–54. https://doi.org/10.1111/
apa.13073 [published Online First: 2015/06/23].

52. SWWbSST W, MRb S, Ab A, et al. Association between physical activity and
health-related quality of life in children: a cross-sectional study. Health Qual
Life Outcomes. 2016;14(1):1–6. https://doi.org/10.1186/s12955-016-0474-y.

53. Kim JY. The nonlinear association between internet using time for non-
educational purposes and adolescent health. J Prev Med Public Health.
2012;45(1):37–46. https://doi.org/10.3961/jpmph.2012.45.1.37.

54. Ahn S, Fedewa AL. A meta-analysis of the relationship between children’s
physical activity and mental health. J Pediatr Psychol. 2011;36(4):385–97.

55. Suchert V, Hanewinkel R, Isensee B. Sedentary behavior and indicators of
mental health in school-aged children and adolescents: a systematic review.
Prev Med. 2015;76:48–57.

56. Sanders CE, Field TM, Miguel D, et al. The relationship of internet use to
depression and social isolation among adolescents. Adolescence. 2000;
35(138):237.

57. Nelson MC, Gordon-Larsen P. Physical activity and sedentary behavior
patterns are associated with selected adolescent health risk behaviors.
Pediatrics. 2006;117(4):1281–90.

58. Dworak M, Schierl T, Bruns T, et al. Impact of singular excessive computer
game and television exposure on sleep patterns and memory performance
of school-aged children. Pediatrics. 2007;120(5):978–85. https://doi.org/10.
1542/peds.2007-0476 [published Online First: 2007/11/03].

59. Wang X, Perry AC. Metabolic and physiologic responses to video game play
in 7- to 10-year-old boys. Arch Pediatr Adolesc Med. 2006;160(4):411–5.

60. Christakis DA, Zimmerman FJ, DiGiuseppe DL, et al. Early television exposure
and subsequent attentional problems in children. Pediatrics. 2004;113(4):
708–13 [published Online First: 2004/04/03].

61. Shoup JA, Gattshall M, Dandamudi P, et al. Physical activity, quality of life,
and weight status in overweight children. Qual Life Res. 2008;17. https://doi.
org/10.1007/s11136-008-9312-y.

62. Acree LS, Longfors J, Fjeldstad AS, et al. Physical activity is related to quality
of life in older adults. Health Qual Life Outcomes. 2006;4:37–7. https://doi.
org/10.1186/1477-7525-4-37.

63. Stewart AL, Mills KM, Sepsis PG, et al. Evaluation of CHAMPS, a physical
activity promotion program for older adults. Ann Behav Med. 1997;19(4):
353–61 [published Online First: 1998/08/26].

64. Hamer M, Stamatakis E, Mishra G. Psychological distress, television viewing,
and physical activity in children aged 4 to 12 years. Pediatrics. 2009;123(5):
1263–8.

65. Dalton WT, Schetzina KE, Pfortmiller DT, et al. Health behaviors and health-
related quality of life among middle school children in Southern
Appalachia: data from the winning with wellness project. J Pediatr Psychol.
2010;36(6):677–86.

66. Davies CA, Vandelanotte C, Duncan MJ, van Uffelen JG. Associations of
physical activity and screen-time on health related quality of life in adults.
Prev Med. 2012;55(1):46–9.

Motamed-Gorji et al. Health and Quality of Life Outcomes            (2019) 17:2 Page 11 of 11

https://doi.org/10.5812/ijp.182
https://doi.org/10.4103/2008-7802.162953
https://doi.org/10.1016/j.ypmed.2004.09.034
https://doi.org/10.6133/apjcn.2014.23.1.13
https://doi.org/10.1186/s12955-016-0434-6
https://doi.org/10.1111/apa.13073
https://doi.org/10.1111/apa.13073
https://doi.org/10.1186/s12955-016-0474-y
https://doi.org/10.3961/jpmph.2012.45.1.37
https://doi.org/10.1542/peds.2007-0476
https://doi.org/10.1542/peds.2007-0476
https://doi.org/10.1007/s11136-008-9312-y
https://doi.org/10.1007/s11136-008-9312-y
https://doi.org/10.1186/1477-7525-4-37
https://doi.org/10.1186/1477-7525-4-37

	Abstract
	Background
	Methods
	Results
	Conclusion

	Introduction
	Materials and methods
	Study population and sampling method
	Measurements and definition of terms
	Statistical analysis
	Compliance with ethical standards

	Results
	Discussion
	Strengths and limitations
	Conclusion
	Abbreviation
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

