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Abstract 
Background: Among chronic non-communicable diseases (CNCDs), the occurrence of cardiovascular diseases and 
diabetes is more prominent. CNCDs origin in early life; with sedentary habits, notably prolonged screen time (ST), 
leisure time spent on watching TV and working computer, suggested as one of their risk factors. We aimed to investi-
gate the relationship between ST and cardiometabolic risk factors in a nationally representative sample of Iranian chil-
dren and adolescents.  
Methods: In this analytical cross-sectional study, 5,625 school students aged 10-18 were studied in the third national 
survey of a school-based surveillance program. For ensuring representativeness of sample, subjects were selected using 
multistage random cluster sampling method from urban and rural areas of 27 provinces in Iran (2009-10). ST was as-
sessed through validated self-administered questionnaire, and cardiometabolic factors were determined. In addition, 
metabolic syndrome components were defined based on the Adult Treatment Panel III criteria modified for the pedi-
atric age group. In addition, high total cholesterol (TC), high low-density lipoprotein cholesterol (LDL-C), and gener-
alized obesity were assessed as other cardiometabolic risk factors. 
Results: Mean age was 14.73±2.41. While, positive significant association was found between ST and abdominal obe-
sity, blood pressure, levels of LDL-C and triglycerides (P <0.05), it was reversely correlated with HDL-C level (P 
<0.05). However, there was positive but not statistically significant association between ST and odds of metabolic 
syndrome (P =0.32). 
Conclusion: The association between ST and some metabolic syndrome components, reducing ST should be consid-
ered as one of the preventive strategies among children and adolescents. 
 
Keywords: Metabolic syndrome, Screen time, Physical activity, Children, Adolescent, Cardiometabolic risk factors, 
Iran  
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Introduction 
 

Cardiometabolic risk factors include elevated 
blood pressure and serum levels of glucose and 
lipid. Physical inactivity, high body mass index 
(BMI), unhealthy diet and tobacco smoking con-
tribute to higher risks of developing cardiovascu-
lar and metabolic conditions (1). Nowadays, prev-
alence of cardiometabolic risk factors is increasing 
rapidly among children and adolescents in Iran (2-
4). Since the process of (CNCDs) is believed to 
begin early in life, interest in childhood precursors 
to these diseases is increasing. Behavioral and bio-
logical risk factors persist from childhood into 
adulthood. Several risk factors including over-
weight, dyslipidemia and high blood pressure are 
tracking from childhood to adult life linked to 
adult diseases. Fortunately, many of these risk fac-
tors are modifiable (5). Among these risk factors, 
physical inactivity has a fundamental role. 
According to the reports of WHO, about 1.9 mil-
lion deaths worldwide are attributable to physical 
inactivity each year (6). In adults, sedentariness is 
associated with a higher risk of premature mortal-
ity and cardiovascular disease, overweight and 
obesity, and insulin resistance (7-11).  
Studies have shown, ST is most known among the 
all-sedentary activities and the majority proportion 
of Australian, European, and North American 
teenagers spend more than 2 hours per day in 
front of screens. (12-14). Among these, Iran is 
classified as countries with high screen time and it 
has been reported that ST in Iran is about 53% 
and 33.4% among the students during holidays 
and school days, respectively (15). There is evi-
dence indicating that ST is associated with obesity 
and poor dietary habits and cardiometabolic bi-
omarkers in adults (16-19). 
Studies in developing countries such as Iran is rare 
and only a few studies have examined the associa-
tion between ST and metabolic risk among chil-
dren and adolescents in developed countries (20-
23) and the findings of these studies are contro-
versial and needs further investigation. This study 
aimed to evaluate the association between screen 

time and cardiometabolic risk factors among a 
nationally-representative sample of Iranian chil-
dren and adolescents.  
 

Methods  
 

This study was based on the third national survey 
of a school-based surveillance program entitled 
Childhood and Adolescence Surveillance and Pre-
vention of Adult Non-communicable disease 
(CASPIAN-III) study. Overall, 5625 students with 
age of 10-18 yr were included in this survey in 
2009-10. The methodology of this survey was de-
scribed in detail in earlier reports (24).  
The study was approved by the Ethical Commit-
tee of Tehran and Isfahan University of Medical 
Sciences and other relevant national regulatory 
organizations. Written informed consent and oral 
assent were obtained from parents and students, 
respectively. Detailed operational manual was 
used for coordinating the involved study team. 
Monitoring and calibration of equipments was 
done according to the study protocols. Finally, 
different levels of quality control were done by the 
Data and Safety Monitoring Board of the project. 
 

Study population 
Study sample was obtained through multistage 
cluster sampling method from the urban and rural 
areas of twenty- seven provinces of Iran. Based on 
the information bank of Ministry of Education, 
schools were listed and clustered and then some 
schools were selected from each clusters. Finally, 
some students were included in the survey from 
the selected schools and those with chronic disease 
and taking medications were excluded from study. 
 

Data Collection 
Demographic information was obtained from all 
study subjects through interview with subjects and 
their parents. Finally, family based characteristics 
was asked including: family history of chronic dis-
eases (hypertension, dyslipidemia, diabetes, and 
obesity), parental level of education (the highest 
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total years of schooling), possessing a family pri-
vate car and type of home. 
Study protocols - oriented physical examinations 
were done by a team of trained physicians, nurses, 
and healthcare providers using the calibrated in-
struments. Weight was recorded in light clothing 
to the nearest 0.1 kg on a SECA digital weighing 
scale (SECA, Germany) and height was measured 
without shoes to the nearest 0.1 cm. Waist cir-
cumference (WC) was measured using a non-
elastic tape to the nearest 0.1 cm over skin, mid-
way between the iliac crest and the lowest rib in 
standing position. Body Mass Index (BMI) was 
calculated as weight divided by squared height 
(kg/m2). First and fifth Korotkoff sounds were 
considered as systolic and diastolic blood pressure 
(SBP/DBP), respectively (25). 
Blood samples were taken from the antecubital 
vein between 8:00 and 9:30 a.m., after the students 
were guided by study team to be fast for 12 hours 
before the sampling. The samples of blood were 
centrifuged for 10 min at 3000 rpm within 30 min 
of venipuncture. 
As described in previous studies (26), fasting 
blood sugar (FBS) (mg/dl), total cholesterol (TC) 
(mg/dl), high-density lipoprotein-cholesterol 
(HDL-C) (mg/dl), low-density lipoprotein choles-
terol (LDL-C) (mg/dl), and triglycerides (TG) 
(mg/dl) were measured enzymatically by autoana-
lyzers. HDL-C was determined after dextran sul-
fate-magnesium chloride precipitation of non-
HDL-C (27). LDL- C was calculated in serum 
samples with TG ≤400 mg/dl according to the 
Friedewald equation (28). FBS, LDL-C, HDL-C 
and TG were measured. All the biochemical anal-
yses were done in the Central Provincial Labor-
atory according to the standards of the National 
Reference Laboratory. 
According to modified Adult Treatment Panel III 
(ATP III) criteria, which are for children and ado-
lescents, subjects were classified as having meta-
bolic syndrome if they had at least three of the 
following criteria (29). Waist- to- height ratio 
(WHtR) of more than 0.5 was considered as ab-
dominal obesity (24-29); Elevated BP: either sys-
tolic or diastolic BP ≥90th percentile for age, sex 
and height; Low HDL-C: HDL-C <50 mg/dl; 

High TG: TG ≥100 mg/dl) was taken as the 90th 
percentile value for age; High FBS: FBS levels of 
≥100 mg/dl.  
In the present study, five previous criteria in addi-
tion to three parameters of high total cholesterol 
(TC), high LDL-C and general obesity were con-
sidered as cardiometabolic risk factors. High TC 
and LDL_C were defined according to the recent 
recommendations by the American Heart Asso-
ciation (total cholesterol ≥200 mg/dL, LDL-
C>110 mg/dL) (30). 
Based on the definitions provided by Centers of 
Disease Control and Prevention (CDC), BMI > 
95th percentile and BMI = 85-94th percentile 
were considered as obese and overweight, respec-
tively (26, 31). 
In present study, the ST behavior of the children 
was assessed through the questionnaire. Continu-
ous scale was used for measuring this variable; 
average number of hours per day, which is spent 
on watching TV/VCDs and working with com-
puter (PC). For the analysis of correlates of ST, 
Firstly, ST was considered as continuous scale, 
and then according to the international ST recom-
mendations, watching TV, working computer and 
ST was categorized into two groups ; less than 2 
hours per day (Low), and more than 2 hours per 
day (High) (32, 33). 
 
Statistical analysis 
Quantitative and qualitative variables were pre-
sented as mean (SD) and frequency (%), respec-
tively. Independent t-Test and Pearson's chi-
squared test were used in the univariate analysis 
for quantitative and qualitative variables respec-
tively. Different Logistic regression models were 
used in the multivariate analyses to evaluate the 
association of ST with each of the cardiometabolic 
risk factors, for adjusting potential confounders. 
Four models were used in the analysis as follow: 
Model I, the crude association (without adjust-
ment); Model II, adjusted for age, gender, and liv-
ing place; Model III, family history and socio-eco-
nomic status were added to the Model II; Model 
IV, BMI was added to model III. . Findings of 
logistic regression were presented in terms of 
odds ratio (OR) and 95% confidence interval (CI). 
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In all analyses, design of sampling and cluster cor-
relations was considered. All statistical analyses 
were done using Stata version 10. P-value <0.05 
was considered as statistically significant. 
 

Results 
 

The study participants consisted of 5,625 students 
(50.2% boys, 69% from rural areas) aged 14.73 ± 

2.41 years. The mean height, weight, BMI, WC 
and WHtR of urban students were significantly 
higher than rural students, as well as average TV 
watching time in continuous scale (P <0.001). 
Watching TV, working with computer, and ST, all 
of them showed significant association with resi-
dential status (P <0.001) (Table 1).  

 

Table 1: Demographic characteristics and anthropometric measures by residency status: The CASPIAN III study 
 

 Rural 
Mean ±SD 

Urban 
Mean ± SD 

Total 
Mean ± SD 

P-value 

Age (Yr) 14.71±2.36 14.73±2.45 14.73±2.41 0.756 
Height ( cm) 152.91±13.80 154.56±14.05 154.16±13.95 <0.001 
Weight (Kg) 44.69±13.62 48.08±15.39 47.17±15.00 <0.001 
BMI (Kg/m2) 18.74±3.74 19.68±4.19 19.42±4.10 <0.001 
WC 66.51±18.15 69.59±21.94 68.72±20.69 <0.001 

WHtR 0.435±0.10 0.450±0.13 0.44±0.12 <0.001 
Watching TV (h/day) 2.27±0.92 2.40±0.87 2.36±00.89 <0.001 

Working with computer ( h/day) 1.53±1.70 1.61±1.60 1.59±1.63 0.086 
ST (h/day) 1.75±0.84 1.91±0.87 1.86±0.87 <0.001 
 N(%) N(%) N(%)  
Watching TV     

≤2 1236(33.7) 653(40.0) 1889(35.6) <0.001 
>2 2437(66.3) 978(60.0) 3415(64.4)  

Working with computer     
≤2 2949(79.3) 1383(83.5) 4332(86.6) <0.001 
>2 771(20.7) 274(16.5) 1045(19.4)  

ST(watching TV and working with 
computer) 

    

≤2 1914(52.3) 958(58.9) 2872(54.3) <0.001 
>2 1749(47.7) 669(41.1) 2418(45.7)  

Family history 

HTN No 1500(50.0) 642(51.6) 2142(50.5) 0.345 

 yes 1499(50.0) 602(48.4) 2101(49.5)  
Hyperlipidemia No 1677(57.6) 738(60.6) 2415(58.5) 0.071 

 yes 1234(42.4) 479(39.4) 1713(41.5)  
DM No 1800(62.2) 787(66.2) 2587(63.4) 0.016 

 yes 1094(37.8) 402(33.8) 1496(36.6)  

Abdominal obesity No 1657(60.1) 697(59.9) 2354(60.0) 0.907 
 Yes 1101(39.9) 467(40.1) 1568(40.0)  

Type of home (%) 

Rented home 818(22.9) 170(10.4) 988(18.9) <0.001 

Personal home 2761(77.1) 1470(89.6) 4231(81.1)  

Personal car (%) 

Yes 1999(54.7) 640(38.8) 2639(49.8) <0.001 

No 1655(45.3) 1009(61.2) 2664(50.2)  

Data are means (SD) unless indicated otherwise. P<0.05 is significant. BMI; Body Mass Index, WC; Waist Circum-
ference, HTN; Hypertension, DM; Diabetes mellitus, ST; Screen Time.  
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According to Table 2, the average hours of screen 
time and working with computer were signifi-
cantly higher among the subjects with overweight, 
abdominal obesity, low HDL-C level and High 
LDL-C levels (P <0.05). Significant association 
was also found between metabolic syndrome 
components with screen time and working with 
computer (P <0.05). 
Significant positive association was found between 
BMI, SBP, DBP and WC with screen time, watch-
ing TV, and working with computer (P <0.05). . 
Subjects with high screen time had significantly 
high level of TG and LDL-C (P <0.05); and sig-
nificant negative association was also found be-
tween HDL-C and screen tome (P <0.05) (Table 
3). 

High watching TV and working with computer 
would increase odds of abdominal obesity (P 
<0.05). In addition to, in four models high level 
working with computer increases significantly 
odds of Low HDL-C by 34%, 36%, 40%, and 
37%, respectively (P <0.05). In all of the models, 
high screen time significantly increases the odds 
of elevated LDL-C by 67% (P <0.05). In crude 
model, high working with computer significantly 
increase the odds of hypertension by 42 % (P 
<0.05), but after adjusting to some variables asso-
ciation became non-significant. Findings showed 
that, high screen time would significantly increase 
the odds of elevated TG by 35%, after adjusting 
for age, gender, and living area (P <0.05) (Table 4).  

 

Table 2: Cardiometabolic measures and screen time: The CASPIAN III study 
 

  Mean ± SD 
Screen time 

(h/day) 

p value Mean ± SD 
watching TV 

(h/day) 

p val-
ue 

Mean ± SD Working 
with computer 

(h/day) 

P-value 

Obesity No 1.86±0.86 0.127 2.36±0.89 0.056 1.59±1.63 0.892 

 Yes 1.92±0.87  2.44±0.86  1.58±1.64  

Overweight No 1.85±0.86 0.005 2.36±0.89 0.111 1.58±1.63 0.035 

 Yes 1.97±0.91  2.43±0.87  1.75±1.63  
Abdominal  obe-
sity 

Normal 1.84±0.86 <0.001 2.35±0.90 0.010 1.56±1.62 0.015 

 Abnormal 1.96±0.90  243±0.86  1.71±1.65  

HTN Normal 1.86±0.87 0.058 2.36±0.89 0.873 1.59±1.63 0.051 

 Abnormal 1.96±0.90  2.37±0.88  1.79±1.65  
High DBP Normal 1.86±0.86 0.483 2.37±0.89 0.694 1.59±1.63 0.853 

 abnormal 1.91±0.90  2.34±0.89  1.61±1.60  
High SBP Normal 1.87±0.87 0.222 2.36±0.89 0.641 1.60±1.63 0.433 

 Abnormal 1.94±0.89  2.39±0.88  1.70±1.65  
Low HDL-C Normal 1.83±0.86 0.002 2.38±0.88 0.223 1.45±1.57 <0.001 

 Abnormal 1.92±0.91  2.34±0.90  1.78±1.70  
High FBS Normal 1.84±0.88 0.188 2.36±0.89 0.421 1.52±1.62 0.776 

 Abnormal 1.89±0.83  2.39±0.86  1.54±1.56  
High TG Normal 1.85±0.87 0.007 2.36±0.89 0.099 1.53±1.61 0.010 

 Abnormal 1.98±0.89  2.44±0.85  1.77±1.68  
High TC Normal 1.87±0.87 0.210 2.36±0.89 0.259 1.60±1.64 0.852 

 Abnormal 1.94±0.85  2.43±0.85  1.85±1.63  
High LDL-C Normal 1.85±0.87 0.011 2.37±0.89 0.413 1.55±1.61 <0.001 

 Abnormal 2.02±0.88  2.42±0.87  2.01±1.79  
Met components (n) 

0 1.79±0.86 <0.001 2.33±0.90 0.483 1.39±1.56 <0.001 

1 1.89±0.88  2.39±0.88  1.66±1.65  

2 1.98±0.90  2.38±0.87  1.80±1.66  

3 2.07±0.91  2.42±0.86  1.71±0.16  

4 2.02±0.99  2.45±0.88  1.84±0.43  

All values are means ± SDs, BMI; Body Mass Index, FBS; Fasting Blood Sugar, TG; Triglycerides, HDL-C; High Density Lipo-
protein-Cholesterol, TC; Total Cholesterol, LDL-C; Low-Density Lipoprotein Cholesterol, SBP; Systolic Blood Pressure; DBP; 
diastolic Blood Pressure. 
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Table 3: Mean ±SD of cardiometabolic values according Screen time, watching TV and Working with computer 
categories: The CASPIAN III study 

 

 Screen time watching TV Working with com 

 Low 
Mean ± SD 

High 
Mean ± SD 

P-
value 

Low 
Mean ± SD 

High 
Mean ± SD 

P-
value 

Low 
Mean ± SD 

High 
Mean ± SD 

P-
value 

BMI (kg/m2) 19.14±4.07 19.79±4.12 <0.001 18.95±3.97 19.71±4.15 <0.001 19.32±4.07 19.88±4.20 <0.001 
SPB(mmHg) 102.56±13.76 103.92±14.03 <0.001 102.19±13.85 103.72±13.92 <0.001 102.93±13.91 104.25±13.77 0.007 
DPB(mmHg) 65.25±10.78 66.20±10.62 0.001 65.01±10.88 66.03±10.61 0.001 65.42±10.66 66.75±10.93 <0.001 
WC(cm) 67.94±22.79 69.68±18.46 0.002 67.41±22.20 69.47±20.13 <0.001 68.36±22.45 70.12±11.82 0.012 
WHtR 0.44±0.14 0.44±0.10 0.955 0.445±0.137 0.446±0.126 0.646 0.44±0.14 0.44±0.063 0.456 
FBS (mg/dl) 87.84±13.40 87.51±14.54 0.446 87.53±13.92 87.77±13.92 0.594 87.85±14.05 86.95±13.07 0.091 
TG (mg/dl) 91.42±38.94 94.24±42.79 0.022 90.01±94.16 94.16±41.39 0.001 92.62±39.40 92.57±44.63 0.975 
HDL-C 
(mg/dl) 

47.12±14.50 45.35±14.29 <0.001 46.56±15.09 46.14±14.04 0.386 46.60±14.11 44.99±15.25 0.005 

TC (mg/dl) 148.18±31.35 149.05±32.25 0.357 147.68±31.87 149.07±31.68 0.159 148.48±31.24 148.48±33.70 0.997 
LDL-C 
(mg/dl) 

82.89±26.94 85.66±27.77 0.005 83.38±27.27 84.59±27.39 0.235 83.76±27.24 85.89±27.74 0.083 

MetS (+) 0.109±2.35 0.034±2.51 0.088 -0.132±2.44 0.002±2.42 0.125 -0.065±2.42 0.031±2.37 0.355 

All values are means ± SDs, Low Screen Time; less than 2 hours per day, High Screen Time; more than 2 hours per day, BMI; 
Body Mass Index, FBS; Fasting Blood Sugar, TG; Triglycerides, HDL-C; High Density Lipoprotein-Cholesterol, TC; Total Cho-
lesterol, LDL-C; Low-Density Lipoprotein Cholesterol, SBP; Systolic Blood Pressure; DBP; diastolic Blood Pressure. 
 

Discussion 
 

In the present study, the associations between 
screen time and cardiometabolic risk factors were 
assessed. ST was positively associated with ab-
dominal obesity, blood pressure, levels of LDL-C, 
HDL-C level and triglycerides. Generally, the odds 
of metabolic syndrome increased by higher screen 
time, but this association were not significant. 
Our findings indicating positive significant associ-
ation between abdominal obesity and screen time 
which is confirmed by a systematic review of 
mainly European and American papers (34, 35). 
Other studies indicated positive significant associ-
ations between obesity and screen time among 
Canadian children and adolescents (36, 37). Alt-
hough some studies have not focused specifically 
on screen time but negative significant association 
has been reported between BMI and physical ac-
tivity level (38, 39). 
In the present study, negative significant associa-
tion was found between HDL-C and screen time, 
but after adjustment for age and some variables, 
this association was not significant. Self reported 
screen time (but not objectively measured total 
sedentary time) was independently associated with 
reduced HDL cholesterol concentrations in a co-
hort of 536 children at risk for obesity (40). Our 

findings are consistent with the study of Colley et 
al., and did not show any significant association 
between HDL-C and screen time, independent of 
age (41). In the present study, in both crude and 
adjusted models, working with computer showed 
negative significant association with HDL-C. It 
suggests that the association of working with 
computer with depressed HDL-C was more im-
portant than the corresponding figure for TV 
watching. According to our findings significant 
association was found between LDL-C and screen 
time and these findings is confirmed by the study 
of Nang et al. on a multiethnic Asian population 
and showed that, LDL-C is significantly associated 
with screen time after adjustment for age, sex, eth-
nicity, and education (42). The study of Cliff et al. 
indicated no association between LDL-C and sed-
entary behaviors (43). Likewise, in the study of 
Altenburg et al. among obese Dutch adolescents, 
no association was reported between LDL-C and 
screen time but unexpectedly significant associa-
tion was found between LDL-C and working with 
computer (44). This significant association was 
also found between HDL-C and working with 
computer, and it might suggest that working with 
computer is more important in increasing the 
LDL-C level.  
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Table 4: Odds ratio (95% CI) for cardiometabolic risk factors according to Screen time, Watching TV and Working 
with computer categories: The CASPIAN III study 

 

 Screen time (High Vs. Low) 
 

Watching TV (High Vs. Low) 
 

Working with computer 
(High Vs. Low) 

 OR 95% CI P OR 95% CI P OR 95% CI P 

Abdominal obesity          
Model I1 1.12 0.97-1.29 0.120 1.20 1.03-1.40 0.020 1.29 1.09-1.54 0.003 
Model II2 1.07 0.92-124 0.371 1.18 1.01-1.39 0.035 1.23 1.03-1.47 0.022 
Model III3 1.15 0.96-1.39 0.26 1.23 1.02-1.52 0.026 1.22 0.98-1.53 0.071 

          
Elevated HTN          

Model I 1.19 0.93-1.51 0.153 1.00 0.77-1.28 0.997 1.42 1.07-1.87 0.013 
Model II 1.04 0.81-1.33 0.747 0.88 0.68-1.14 0.342 1.34 1.01-1.79 0.039 
Model III 0.96 0.72-1.27 0.757 0.76 0.57-1.02 0.073 1.38 0.99-1.92 0.053 
Model IIII 0.89 0.66-1.19 0.436 0.71 0.53-0.97 0.029 1.30 0.92-1.82 0.126 

Elevated FBS          
Model I 1.09 0.93-1.29 0.266 0.98 0.83-1.17 0.894 1.07 0.87-1.32 0.477 
Model II 1.03 0.87-1.22 0.705 0.95 0.79-1.13 0.589 0.94 0.76-1.16 0.590 
Model III 1.05 0.87-1.28 0.569 1.01 0.82-1.24 0.884 0.97 0.76-1.25 0.867 
Model IIII 1.05 0.87-1.28 0.585 1.01 0.83-1.24 0.892 0.97 0.76-1.24 0.840 

Elevated TG          
Model I 1.32 1.06-1.64 0.012 1.19 0.94-1.50 0.141 1.03 0.78-1.35 0.816 
Model II 1.35 1.07-1.69 0.009 1.12 0.88-1.43 0.324 1.02 0.77-1.35 0.868 
Model III 1.20 0.92-1.57 0.173 1.03 0.78-1.36 0.808 0.95 0.67-1.35 0.797 
Model IIII 1.14 0.86-1.50 0.345 0.99 0.74-1.33 0.990 0.84 0.59-1.21 0.357 

Low HDL-C          
Model I 1.15 1.01-1.32 0.030 0.95 0.82-1.09 0.463 1.34 1.14-1.58 <0.001 
Model II 1.12 0.98-1.29 0.094 0.91 0.79-1.06 0.257 1.36 1.15-1.61 <0.001 
Model III 1.06 0.96-1.16 0.22 0.84 0.71-0.99 0.047 1.40 1.15-1.71 0.001 
Model IIII 1.02 0.87-1.20 0.786 0.84 0.71-0.99 0.039 1.37 1.13-1.68 0.002 

Elevated TC          
Model I 1.06 0.83-1.36 0.606 1.09 0.84-1.42 0.494 1.21 0.90-1.62 0.206 
Model II 1.06 0.82-1.37 0.626 1.11 0.84-1.45 0.43 1.27 0.94-1.71 0.117 
Model III 1.13 0.84-1.52 0.393 135 0.98-1.86 0.060 1.37 0.96-1.94 0.078 
Model IIII 1.11 0.82-1.48 0.485 1.34 0.97-1.84 0.071 1.32 0.93-1.88 0.116 

Elevated LDL-C          
Model I 1.40 1.04-1.89 0.025 1.13 0.82-1.55 0.447 1.21 0.84-1.73 0.293 
Model II 1.51 1.11-2.04 0.008 1.21 0.87-1.68 0.238 1.26 0.87-1.81 0.206 
Model III 1.67 1.16-2.40 0.005 1.51 1.02-2.25 0.039 1.40 0.91-2.15 0.116 
Model IIII 1.65 1.15-2.38 0.006 1.51 1.01-2.25 0.040 1.38 0.90-2.11 0.134 

BMI>30           
Model I 1.05 0.88-1.27 0.545 1.19 0.97-1.45 0.083 1.07 0.85-1.34 0.559 
Model II 1.08 0.89-1.31 0.396 1.23 1.00-1.52 0.042 1.09 0.86-1.38 0.446 
Model III 1.11 0.87-1.41 0.399 1.20 0.93-1.55 0.158 1.04 0.76-1.42 0.791 

MetS          
Model I 1.18 0.84-1.67 0.325 1.14 0.79-1.35 0.460 1.50 1.01-2.22 0.040 
Model II 1.07 0.75-1.53 0.672 1.07 0.73-1.57 0.710 1.41 0.94-2.10 0.089 
Model III 0.97 0.63-1.50 0.886 1.06 0.66-1.68 0.815 1.40 0.85-2.32 0.184 
Model IIII 0.93 0.58-1.49 0.772 1.02 0.62-1.70 0.923 1.17 0.68-2.02 0.558 

BP; Blood Pressure, TG; Triglycerides, FBS; Fasting Blood Sugar, HDL-C; High Density Lipoprotein-Cholesterol, 
TC; Total Cholesterol, LDL-C; Low-Density Lipoprotein Cholesterol, MetS; Metabolic Syndrome, ST; screen time, 
PA; physical activity./ Abdominal obesity; (WHtR > 0.5), Elevated HTN; SBP or DBP ≥90th percentile for age, sex 
and height, Elevated FBS; FBS levels of ≥100 mg/dl, Elevated TG; TG ≥100 mg/dl, Low HDL-C; HDL-C <50 
mg/dl, Elevated TC; total cholesterol ≥200 mg/dL, Elevated LDL-C; LDL-C>110 mg/dL), BMI>30 kg/m2; MetS; 
Having the at least three of the five criteria. 
Model I: crude model; /Model II is adjusted for age, area, and gender; /Model III is adjusted additionally for family 
history and socio-economic status; /Model IV is adjusted additionally for BMI in all abnormalities except obesity 
(BMI was not adjusted where the dependent variable was abdominal obesity). 
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Based on our findings, elevated BP was signifi-
cantly associated with working with computer (but 
not with screen time and watching TV); this asso-
ciation was independent of age, living area, and 
gender. Our finding regarding the lack of associ-
ation of hypertension with screen time and watch-
ing TV was not concordant with some previous 
studies (45-47). However, our findings on the 
non-significant association of the time spent on 
watching TV with elevated BP are in line with the 
study of Nang et al. (42) and Altenburg et al. (44).  
Findings of the present study showed positive 
significant association between TG and screen 
time, after adjusting for age, area, and gender. 
These findings are consistent with the study of 
Chau et al. in the Norway, but not with that of 
Altenburg et al. (44, 48).  
In this cross sectional study, the causality of sig-
nificant associations could not be specified and it 
is not clear whether screen time leads to cardi-
ometablic risk factors or other mechanisms exist. 
Cohort design is suggested for future studies to 
omit this limitation. Secondly, screen-time and 
physical activity data were based on self-reports 
that may be subject to recall bias. Third, screen 
time was not analyzed separately by weekday and 
weekend, which may contribute to an inaccurate 
estimation of screen time. Finally, some of possi-
ble contributing factors, as eating snacks or drink-
ing soft drinks during ST were not integrated into 
this study. A next step could be assessing the clus-
tering of multiple life style risk factors associated 
with high ST levels in Iranian adolescents. A large 
sample size, which was representative of all parts 
and strata of Iranian child and adolescent popula-
tion is considered as one of the strengths of this 
study.  
 

Conclusion 
 
Our finding reveals positive association between 
ST and odds of metsyn components inc. ab-
dominal obesity decreased serum level of HDL-C 
and increased TG and LDL-C and blood pressure. 
Therefore, prevention approach focusing on re-

ducing ST among children and adolescents is re-
quired.   
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