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Abstract 

Background: The decrease in physical activities following increased usage of computer and digital 

games has led to serious health consequences in children. This study investigates the prevalence of 

obesity, cellphone and computer usage and physical activity levels and their relationship with 

spirometry indicators in Iranian children. 

Materials and Methods: This is a cross-sectional study during 2013 to 2014 on high-school students 

in Isfahan, Iran. Sample size determined 1,690 students and sampling performed from 10 girls and 10 

boy's high schools, based on multi-staged cluster randomized scheme. A research-made questionnaire 

was developed to complete by students interview and also contact with teachers and parents and 

measuring height and weight by researchers. If the asthma was probable (based symptoms and 

examined by physician) the spirometry was performed.  

Results: Overall 1,622 high-school students with the average age of 12.9 (+ 1.1) years were recruited. 

Prevalence of obesity and overweight were significantly higher in boys (P<0.05). The prevalence of 

obesity was 9.5% in boys and 5.3% in girls, and sever underweight was 4.2% and 2.5%, respectively. 

Cell phone, computer, and digital game usage were significantly higher for boys (P<0.05); while 

watching television (TV) was not (P=0.400). Of total, 423 students (26.1%) witch asthma was 

probable and the average of FVC and FEV1 was significantly higher in boys than girls (P=0.001). 

Conclusion: The overall prevalence of obesity in 12 to 14-year-old students was more than 7% and its 

prevalence was influenced by physical activity. Spirometry indicators were correlated with physical 

activity and lifestyle. 
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1- INTRODUCTION 

     Obesity as a serious health problem has 

escalated in school-aged children 

nowadays (1, 2). The decrease in physical 

activities level following increased usage 

of computer and digital games on one 

hand, and commute to school by 

automobile has led to serious health 

consequences in school-aged (i.e. 10-16 

years old) children (3). It is estimated that 

0.5 to 1% of children gain excessive fat 

annually, amongst them 32% and 8% of 

them will become over weighted and 

obese; respectively (4). Obesity in children 

causes a multitude of health problems such 

as cardio-vascular diseases, hypertension, 

stroke, diabetes, metabolic syndrome, 

respiratory disorders, and some types of 

cancers (5). It is reported that 16.9% of 

U.S.A adolescents in 2007 to 2018 had a 

body mass index (BMI) equal or more that 

the 95
th

 percentile (6). The relationship 

between obesity in adolescent and 

adulthood is now well-established (7).  

Long-term health consequences of obesity 

impose the highest burden of it, due to its 

start in physical growth period (8). This 

necessitates the investigation of obesity in 

children in more details. On the other 

hand, teenagers tend to use electronic 

devices such as cellphones, TV, and 

computer games more frequently which 

influence their physical activity level. 

Teenagers are more likely to get exposure 

to TV programs (9). Moreover, technology 

utilization could have some effects on the 

quantity and quality of sleep, which is a 

risk factor for attention deficiency (10-13). 

Aggression is more common among 

teenagers who use internet communication 

frequently (14, 15). Frequent usage of 

computer games and TV could also 

influence on physical health by causing 

headache, myalgia, fatigue, and sleep 

disorders (10, 16). Computer and digital 

games would definitely destroy physical 

activities. An investigation of the global 

trends of physical activity in 105 countries 

showed that 80.3% of teenagers in the age 

of 13-15 do not have sufficient physical 

activity (2, 17, 18). Respiratory function is 

a strong prognostic of mortality and 

morbidity. Factors such as age, weight, 

and physical activity level can change 

respiratory function. Muscles regulate the 

aerial ventilation through physical activity 

(19). The present study aimed to 

investigate the epidemiologic aspects and 

prevalence of obesity, cellphone and 

computer usage and lifestyle factors on 

physical activity levels and their 

relationship with spirometry indicators 

among children in Isfahan city, Iran. 

2- MATERIALS AND METHODS 

2-1. Method 

     This is a cross-sectional study during 

2013 to 2014 on high-school students aged 

12-14 years, in Isfahan city, Iran. 
According to the last research in Isfahan 

city and assumed 10% of asthma 

prevalence in children, precision 1%, 

confidence interval 95% and design effect 

10%, the at-last sample size is 1,690 

person. Students from ten random cluster 

of girl schools and ten random cluster of 

boy schools were selected based on multi-

staged cluster randomized sampling 

scheme. This sampling scheme included 

schools as strata, and after defining 

sampling frame the total schools were set 

as clusters. At the final stage, students 

were selected randomly within each 

cluster. An appropriate questionnaire was 

developed by researcher to complete by 

students, teachers or parents contacts.  

Only in cases with parents was contacted 

that there was no possibility to receive 

information from the student and the 

teacher. Data collection have 3 steps: one, 

interview with student for demographic 

information including age, gender, as well 

as physical activity, commute modalities, 

usage of cellphone, computer, TV, and 

digital games and measuring height and 

weight by researcher; step two, the 
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questionnaire contains the three-

international standard ISSAC modules 

asking about symptoms of asthma, eczema 

and allergic rhinitis. The questionnaires 

will be filled by students, teachers or 

parents; step three, the questionnaire will 

be evaluated carefully by researcher and 

we will select the students with positive 

answer questions related to symptoms of 

asthma and examined by physician. If the 

asthma is probable the spirometry will be 

performed. Body mass index (BMI) for 

age and sex calculate base on World health 

organization (WHO) Reference (2007) 

(20), and number (%) of BMI category 

presented for obesity, overweight, normal, 

thinness and sever thinness based on age-

sex Z-score. WHO developed the Growth 

Reference Data for 5-19 years old; it is a 

reconstruction of the 1977 National Center 

for Health Statistics (NCHS)/WHO 

reference and uses the original National 

Center for Health Statistics (NCHS) data 

set supplemented with data from the WHO 

child growth standards sample for young 

children up to age five. Pulmonary 

function test (PFT) was evaluated, by 

medical student with trained to perform a 

bronchoscopy, according to the American 

Thoracic Society recommendations, using 

a computerized pneumotachograph 

(Jaeger, Wurzburg, Germany) in students. 

FEV1, FVC, FEV1/FVC and maximal 

mid-expiratory flow (MMEF25-75%) were 

recorded for each tested patient.  

2-2. Statistical Analysis 

Descriptive analysis was expressed as 

frequency (number and percentage), mean 

± standard deviation (SD), percentile, 

median (IQR), trimmed mean and Huber's 

M-estimator, as appropriate. A trimmed 

mean is a method of averaging that 

removes a small designated percentage of 

the largest and smallest values before 

calculating the mean. After removing the 

specified observations, the trimmed mean 

is found using a standard arithmetic 

averaging formula. The use of a trimmed 

mean helps eliminate the influence of data 

points on the tails that may unfairly affect 

the traditional mean. M-estimation is one 

of the robust techniques to resist outliers. 

Because of its good statistical properties 

and relatively low computing effort, the 

M-estimator plays an important role in 

robust estimation. Huber's M-estimator is 

probably the most famous M-estimator. 

Chi-square tests were used for 2 × 2 

comparison of categorical variables, 

whereas t-tests and one-way ANOVA and 

nonparametric equivalent of there were 

used to compare numerical variables. 

Pearson's correlation coefficient was 

calculated for assessment of correlation 

between variables. Shapiro-Wilks test used 

for check of normality assumption for 

variable; so according to establishment of 

assumptions was done parametric or 

nonparametric test. Statistical analyses 

were performed using the SPSS software 

package, version 22.0 (SPSS Inc., 

Chicago, IL, USA) and P-Values of less 

than 0.05 were considered statistically 

significant. 

3- RESULTS  

     Overall 1,622 high-school students 

(aged 12-14 years) with the average age of 

12.9 (+ 1.1) years were recruited, of them 

51.7% were boy. The weight of the sample 

ranged between 15 to 156 kilograms with 

the average of 46.5 (+14.5); and the height 

ranged between 49 to 186 centimeters with 

the average of 154.7 (+12.8). The 

prevalence of obesity was 9.5 in boys and 

5.3 in girls, the prevalence of sever 

underweight was 4.2 and 2.5%, 

respectively. BMI for girls were more 

likely to fall into normal range, and the 

prevalence of obesity and overweight were 

significantly higher in boys (P<0.05) 

(Table.1) (please see the table at the end 

of paper). The proportion of commute 

modalities including car, walking, and bike 

was 66.1%, 7.1%, and 26.8% for boys; and 

69.3%, 30.7%, and null for girls, 
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respectively. There was no statistically 

significant difference between type of 

commute modalities and BMI categories 

(P> 0.05). 

3-1. Usage of cellphone, computer, TV, 

and digital games 

Overall, 725 (44.7 %) students had at least 

one-minute phone talk during the day with 

the average of 47 minutes; 59.2% and 

9.4% of students had less than 20 minutes 

and more than 2 hours a day phone call; 

52.8% of students had personal computers 

and the average time of computer usage 

was 1-2 hours a day; also 65.6% of 

students played digital games amongst 

whom 29.6% played all the week days and 

63.2% played three days or less. The 

average of time game playing was 96 

minutes and 25% (n=194) of students 

played for more than 120 minutes; 95.3% 

(n=1027) of students watched TV each 

day, 84.1% (n=864) watched TV the whole 

week and the average time for watching 

TV was 160 minutes; while 25% (n=257) 

of students watched more than 180 

minutes. Cell phone, computer, and digital 

game usage were significantly higher for 

boys while watching TV was not (Table.2) 

(please see the table at the end of paper). 

3-2. Physical activity 

Among 1,443 students, 724 (50.2%) 

walked in leisure times, amongst them 

67.4% for three days or more and 31.8% 

all the week days. The average of walking 

was 67.7 minutes; and students without 

walking in free time have higher obesity 

and overweight (P=0.036). Among 1,428 

students, 58.2% (n=831) of them had 

medium physical activity which 65.7% 

(n=546) had three days or less and the 

average was 65.0 minutes. Among 1,444 

students, 55.9% (n=807) had at least 10 

minutes high aerial physical activity such 

as running, biking, and swimming which 

64.7% of them had three days or less and 

with the average of 73.9 minutes. Aerial 

activities yielded significant differences 

among boys and girls; while walking and 

medium activity did not significant 

differences (Table.2) (please see the table 

at the end of paper). There was a 

significantly inverse correlation between 

aerial activities and BMI (P=0.004, r= -

0.105); however, there was no statistically 

significant association between medium 

activity and BMI (P> 0.05) 

3-3. Spirometry indicators 

A total of 423 (26.1%) were found to have 

respiratory symptoms (asthma is 

probable). FVC and FEV1 percent 

measurements for 423 students have an 

average of 79.29 (+19.32), and 84.85 

(+21.06), respectively. The average of 

FVC and FEV1 was significantly higher in 

boys than girls (2.68 and 2.35 for boys vs. 

2.35 and 2.01 for girls, respectively) 

(P=0.001). FVC and FEV1 percent 

indicators also showed a significant 

positive correlation with age, weight, and 

moderate activity and aerobic exercise 

Time (Table.3) (please see the table at the 

end of paper). 

4- DISCUSSION 

     We studied the students of high-school 

students (838,574 boys, and 783,426 girls) 

to find the relationship of obesity, 

cellphone and computer usage, and 

lifestyle with spirometry indicators. We 

found that obesity was more prevalent 

among boys. In a study conducted in 

U.S.A the prevalence of obesity in boys 

aged 12-19 was higher than girls with the 

same age range (21). Alblooshi et al. also 

showed that obesity is more prevalent 

among boys such a way that almost one 

fourth of children aged 11 to 14 years old 

were obese or extremely obese, and 10% 

of boys and 3% of girls in 15-18 years old 

were extremely obese (22). Another study 

in Portugal also reported that the 

prevalence of obesity is higher among 

teenage boys while for the underweight the 

inverse was true. The authors concluded 

that underweight gets more common with 
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increase in age and obesity is a usual event 

for girls after 14 years and boys after 16 

years old (23). We calculated the average 

of 46.5 for weight and 154.7 for height. A 

study in Sweden reported the average 

weight and height of 65 and 173.1 for 

teenagers (24). BMI was more frequent in 

normal range in girls whereas another 

study in US found that abnormal increase 

in BMI observed more frequently in boys 

(6). Most of the students used car to 

commute to school with more proportion 

for girls. Although using bike or walk for 

commute would increase physical activity 

and hence decrease BMI, we could not 

find any distinctive results. We found that 

52% of students used personal computers 

with the average of 133 minutes. 65.6% of 

students used digital games less than three 

days a week. A study on Portuguese 

teenagers showed that 31.2% of them used 

computer during weekdays and 53.6% of 

them during weekends (25).  

We found that 47.9% of students used 

computes 1-2 hours during week. Medium 

usage of computer does not have any 

adverse effects on skills and social 

communications of students (26). 

However, different studies have shown 

that various outcomes such as depression 

(27), obesity, sleep and Sight disorders 

(10-13), and so low self-esteem, anxiety 

and mental disorders can happen due to the 

overuse of computers (28-30). Some 

studies, however, have reported no 

physical consequences. Rita Cerutti et.al 

for example reported that there is no 

relationship between over usage of 

cellphones and computers and internet and 

headache (31). Our results confirmed a 

significant difference of computer and 

digital games between boys and girls. 

Seven hundred twenty-five students in our 

sample had at least one-minute phone call 

per day; while 60% of them had less than 

20 minutes call per day, which was 

significantly higher for boys. We did not 

investigate the time elapsed for social 

medias. Most of the students watched TV 

during a day with the average of 169 

minutes. 65.6% of teenagers in Portugal 

also reported watching TV during a day 

and watching more than three hours in 

weekends (25). We also reported that 

50.2% of students were walking in leisure 

times with most of them had more than 

three days of week with the average of 67 

minutes. We did not find any significant 

relationship neither between walking and 

BMI nor between walking and gender of 

the person. Also, 1,217 of 1,428 

individuals had medium physical activity 

with an average of 65 minutes in three 

days a week or less. Physical activity had 

no association neither with BMI nor with 

and gender. Out of 1,444 students, 807 had 

high aerial physical activity. There was a 

statistically negative association between 

aerial activities with BMI and gender. A 

study on British teenagers showed that 

high physical activity in ages 11-12 and 

15-16 decreases and sedentary behaviors 

increases, especially in girls (32).  

It is well-established that over watching 

TV, and over usage of computer and 

digital games can increase weight. 

Decreasing such factors could have a 

tremendous health effects on teenagers life 

(27). Finally, we investigated the 

relationship of spirometry indicators with 

age, weight, and time of aerial physical 

activity. We found higher values of FVC 

and FEV among boys, which were 

significant. Moreover, FVC and FEV 

percent indicators had a statistically 

positive association with age, weight, and 

physical activity. Dickman et al. reported 

that pulmonary function increases 

following increasing in age and reaches in 

its peak in age of 18 years and decreases 

after that in boys, whereas this process 

takes place in the age of 16 for girls and 

remains plateau afterwards (33). Another 

study in Brazil found that boys aged 11 to 

15 with physical activity had perfect FVC 

and FEV values while it was not true for 
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girls. This study highlighted that physical 

activity during early teenage might 

increase pulmonary function in boys 

during the whole adolescent (33). Overall, 

increase in physical activity can be 

effective in teenager's pulmonary function 

(19, 34-37). On the other hand, a study in 

Germany did not find any significant 

association between physical activity and 

active life style with spirometry indicators 

(38).   

5- CONCLUSIONS 

    The overall prevalence of obesity in 12 

to14 year-old students, more than 7% that 

obesity in boys was almost twice as girls. 

The student's average usage of computer 

was between 1 to 2 hours in day. The 

prevalence of computer games was more 

than 65% and the prevalence daily play 

computer game was 30%. More than 60% 

of students had moderate or severe 

physical activity and obesity was prevalent 

in student without physical activity. 

Spirometry indicators also showed a 

positive correlation with age, weight, and 

moderate activity and aerobic exercise 

Time. Daily time (minute) usage of 

computer use, gaming and aerobic activity 

were significantly difference in gender. 

6- ABBREVIATION 

FEV1: The forced expiratory volume in one 

second. 

FVC: Forced Vital Capacity. 

FEV1/FVC: The FEV1/FVC ratio is the 

amount of forced expiratory volume in one 

second divided by all of the air exhaled during 

a maximal exhalation (Forced vital capacity). 
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      Table-1: Distribution of BMI (Z-scores) and prevalence of obesity, overweight, normal, thinness and sever thinness in children in Isfahan city, Iran. 

 

* Body Mass Index (BMI) in kg/m2; ** Test for prevalence different in sex. 
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    Table-2: Distribution of daily time usage of cellphone, computer, TV, and digital games and physical activity in children by sex, in Isfahan city, Iran.  

 

* All participants who had physical activity not reported their daily time of physical activity. 
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Table-3: Correlation matrix between spirometry indicators, basic and lifestyle variable in Isfahan city children, Iran. 

Variables 1 2 3 4 5 6 7 8 

1. %FEV1  0.880
**

 0.167
**

 0.156
**

 0.014 -0.001 0.260
**

 0.192
*

 

2. %FVC 0.880
**

  0.118
*

 0.133
*

 -0.020 0.000 0.311
**

 0.199
*

 

3. Age 0.167
**

 0.118
**

  0.290
**

 0.031 -0.039 0.049 0.052 

4. Wight 0.156
**

 0.133
**

 0.290
**

  0.052 0.043 0.005 -0.008 

5. TV Time 0.014 -0.020 0.031 0.052  0.185
**

 0.180
**

 0.098
*

 

6. Walking Time 0.001 0.000 -0.039 0.043 0.185
**

  0.307
**

 0.359
**

 

7. Moderate activity Time 0.260
**

 0.311
**

 0.049 0.005 0.180
**

 0.307
**

  0.648
**

 

8. Aerobic exercise Time 0.192
**

 0.199
**

 0.052 -0.008 0.098
*

 0.359
**

 0.648
**

  

*. Correlation is significant at the 0.05 level (2-tailed). **. Correlation is significant at the 0.01 level (2-tailed).  

FEV1: The forced expiratory volume in one second; FVC: Forced Vital Capacity. 

 

 

 

 

 

 

 

 

 


