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Insufficient physical activity in combination with high screen time is associated with 

adolescents’ psychosocial difficulties  

Abstract 

Background: Although screen time (ST) and insufficient physical activity (PA) are common 

among adolescents, it is unclear whether these conditions are jointly associated with 

adolescents’ psychosocial difficulties. This study aimed to examine interactive associations 

of ST and PA with psychosocial difficulties among adolescents in Bangladesh.  

Methods: Data were from 671 students (aged 13-16 years) from eight secondary schools of 

Dhaka City, Bangladesh. Recreational ST was assessed using the Adolescent Sedentary 

Activity Questionnaire. The Three-Day Physical Activity Recall instrument was used to 

estimate PA. Psychosocial difficulty was measured using the parent-version of the Strengths 

and Difficulties Questionnaire (SDQ).  

Results:  Sixteen percent of the adolescents had high SDQ total difficulties scores (≥17) and 

another 14% had moderate scores (14-16; borderline). Multivariable modelling showed that 

adolescents with high ST (>2hrs/day) and insufficient PA (not meeting the PA 

recommendation: <60mins/day) had more psychosocial difficulties than their counterparts 

who had low ST and met PA recommendations (p=0.03). The analysis also found marginal 

evidence (p=0.06) of an association with psychosocial difficulties for adolescents with 

insufficient PA and low ST. 

Conclusions: Adolescents in Dhaka City who have high recreational ST and are not meeting 

PA recommendations are likely to also have psychosocial difficulties. Longitudinal studies 

are needed to understand the causal relationships between these variables. 
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Introduction 

Psychosocial difficulties, such as depressive and anxiety symptoms or disorders, 

attention-deficit hyperactivity and conduct disorders, and peer relationship difficulties, may 

have serious implications for the current and future health and wellbeing of adolescents and, 

therefore, are of public health concern (1). An estimated 10-20% of children and adolescents 

worldwide have psychosocial disorders  (2) with depression the leading cause of adolescent 

morbidity and disability globally (3). Available evidence suggests that nearly half of all adult 

psychosocial disorders first present by the age of 14 years (4), and many adolescent 

psychosocial disorders remain undetected and consequently untreated until adulthood (3).  

High recreational screen time (ST), often measured as the amount of time spent on 

screen-based pursuits such as watching television (TV), playing video games, using a 

computer or other electronic devices (e.g., tablets or smartphones), has been associated with a 

range of psychosocial difficulties in adolescents (5, 6). For example, high ST is positively 

associated with depressive and anxiety symptoms, nervousness, poor cognitive performance 

and behavioural problems such as aggression, attention deficit and hyperactivity disorder, 

sleep difficulties, social isolation and self-harm in adolescents (5, 6). Regular physical 

activity (PA) participation, in contrast, has previously been inversely  associated with 

adolescent psychosocial difficulties  in longitudinal (7) and intervention (8) studies. Regular 

PA can reduce anxiety and depressive symptoms, improve self-esteem, academic 

performance, life satisfaction and quality of sleep, elevate mood, and can act as a coping 

mechanism to reduce stress in adolescents (7, 8). Emerging evidence suggests that 

recommended levels of PA and low ST can operate synergistically to decrease the risk of 

psychological difficulties  in children and adolescents (6, 9, 10), although some research has 

demonstrated an independent association with high ST irrespective of PA participation (5). 
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Globally, ST has become an integral part of adolescent life, especially in the last 

decade, with an increase in the availability and use of electronic devices. High ST is also 

prevalent in many developing countries in the Asian region which are going through rapid 

socio-economic transition with increased access to technology. For example, 40% Chinese 

adolescents were identified as having high ST (11). Moreover, a large proportion of 

adolescents in many developing countries do not meet the WHO recommended ≥60 mins/day 

moderate-to-vigorous PA (MVPA) (12). This double burden of high ST and insufficient PA 

is a public health concern given the established links between high ST and insufficient PA 

with adverse outcomes  (5-8).  

Like many other developing countries, high ST and insufficient PA is common among 

Bangladeshi adolescents, with 79% having high ST (13) and 34% not meeting PA 

recommendations (14).  A recent study in Bangladeshi adolescents found an association 

between low PA and depressive symptoms for only those adolescents who had high ST (15). 

However, there are other common psychosocial difficulties  (e.g., behavioural and emotional 

problems, anxiety disorder, conduct disorder and attention-deficit and hyperactivity disorder), 

which frequently occur during adolescence (16). To expand understanding of the potential 

impact of these two health-relatedbehaviours , the present study aimed to explore the 

interactive associations of PA and ST with psychosocial difficulties in adolescents in Dhaka 

City, Bangladesh. This may inform understanding on whether regular PA can offset 

potentially detrimental effects of high ST on adolescents.  
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Methods 

A self-completed survey was administered to 898 grade 7-10 students (aged 13-16 

years) from eight purposively selected secondary schools of Dhaka City, the capital of 

Bangladesh. Participating students completed the survey in the classroom, with items 

assessing PA, ST, life-style factors, and socio-demographic characteristics. A section of the 

survey, containing family-level data (e.g., family income), and the adolescent’s psychosocial 

difficulties, was completed by one of the parents of the participating students. Details of the 

study protocol has been discussed elsewhere (13, 14). The study was approved by the 

Behavioural Social Sciences Ethics Review Committee at The University of Queensland, 

Australia.     

Outcome measure 

Psychosocial difficulties: Adolescents’ psychosocial difficulties were assessed using the 

parent-reported Strengths and Difficulties Questionnaire (SDQ) (17).  The parent-reported 

SDQ is a widely used reliable and valid inventory to screen for adolescent psychosocial 

difficulties or disorders (5, 6), and has been validated in Bangladesh (18). This  SDQ contains 

25-items (on a 3-point scale with 0=“not true”, 1=“somewhat true”, and 2=“certainly true”), 

equally divided across five sub-scales (5 items/sub-scale) measuring emotional symptoms, 

conduct problems, hyperactivity-inattention, peer problems, and prosocial behavior. The 

internal consistency of the SDQ total difficulties scale, measured by Cronbach’s alpha 

coefficient, was 0.71 for this study. A total difficulties score for each student was computed 

by summing the item scores from all the sub-scales except the prosocial scale. Potential SDQ 

total difficulties scores ranged from 0-40, with higher scores indicating more psychosocial 

difficulties. For descriptive purposes, the total scores were also categorized into three groups: 

low (0-13), borderline (14-16), and high (17-40) psychosocial difficulties, as proposed by the 
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scale developer (17). Of the 898 student participants, a total of 671 (75%) parents completed 

the SDQ, and thus formed the cohort of the present study. Parents who did complete the SDQ 

were more likely than those who did not to report low education or income, to be the mother, 

and to have their children attending a Bangla medium school. 

Other measures  

Screen time: Recreational ST was measured using the Adolescent Sedentary Activity 

Questionnaire (ASAQ), which is a reliable measure with satisfactory reproducibility (19). 

The students reported time spent on a range of recreational screen-based entertainments (e.g., 

watching TV, DVD, using computer, social media) during each of a typical school day and a 

weekend day). Total recreational ST was computed for a usual school day and a usual 

weekend day, and then a weighted average was derived to estimate average recreational ST in 

hours/day. Total recreational ST was dichotomized as ≤ 2 hrs/day (‘low’) or > 2 hrs/day 

(‘high’), reflecting a widely used screen time recommendation (20). 

Physical activity: PA was measured using the 3-Day Physical Activity Recall 

(3DPAR) log, which has demonstrated reliability and validity among Asian adolescents (21). 

Students were asked to recall their activities for each of the previous three days, beginning 

with the most recent day. Each of the days was segmented into 34 blocks of 30 minutes each, 

starting from 7:00 am in the morning through to 12:00 pm midnight. From a list of socio-

culturally relevant 44 activities, students reported the main activities they did in each of the 

30-mins blocks and rated the intensity of each activity as light, moderate, hard, or very hard. 

To derive PA level, each 30-mins block was assigned a metabolic equivalent (MET) value 

that reflects energy expenditure. Students were classified as insufficiently active if they did 

not have an average of two or more 30-mins blocks of PA with ≥ 3 METs/day MVPA, which 
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is consistent with the WHO PA guidelines of ≥ 60 mins/day MVPA. Students meeting the 

minimum of 60 mins/day MVPA were classified as sufficiently active.  

Socio-demographics 

Students were also asked to provide information on: demographics (e.g., age, gender, parental 

education); lifestyle factors (e.g., sleep, fast food intake, intake of fresh fruit and vegetables, 

consumption of sugary drinks); school factors (e.g., school type, commuting school, 

participation in sports, physical education classes); and life satisfaction. Students’ height and 

weight were measured by the research team, and the Center for Disease Control and 

Prevention growth charts were used to determine the corresponding body mass index (BMI) 

for age and sex percentile. This standardised BMI was categorized as Obese (BMI at or above 

the 95th percentile for children of the same age and sex), overweight (BMI between the 85th 

and 95th percentiles), normal weight (BMI less than the 85th percentile but at or above the 5th 

percentile), or underweight (BMI less than the 5th percentile) (14). Parents provided 

information about their occupation, family income; and the adolescent’s general health (e.g., 

chronic health conditions).  

Statistical analyses 

The proportions of adolescents with high and borderline psychosocial difficulties 

scores were identified. The categories were used to describe levels of psychosocial 

difficulties of the study participants but because the cut-offs have not been validated in 

Bangladesh, SDQ total difficulties score was used as a continuous variable to examine the 

relationships. To examine whether PA and ST interact, we created a variable for the various 

combinations of PA and ST categories: sufficient PA + low ST; sufficient PA + high ST; 

insufficient PA + low ST; insufficient PA + high ST. Descriptive statistics of SDQ total 
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difficulties scores were computed for the four PA-ST groups to examine their differences. In 

order to examine interactive associations of PA and ST (four categories) with total 

psychosocial difficulties scores, we used Generalized Estimating Equations (GEE) which 

took into account the non-independence of students’ psychosocial difficulties nested within 

their schools. Bootstrapping with 1000 samples was used to accommodate the non-normal 

distribution of the total SDQ scores. Covariates considered in the modelling included: age, 

gender, standardised BMI score, parental education, sleep, fast food intake, intake of fresh 

fruit and vegetables, consumption of sugary drinks, school type (public vs. private), 

commuting school, participation in sports at school, physical education classes, life 

satisfaction, and family income. Potential confounding variables were identified using the 

univariate associations with psychosocial difficulties scores. Using univariate p-value of 

<0.20, these initially identified variables were then examined to identify any collinearity 

issues. Multivariable GEE modelling was used to assess the associations of the four PA-ST 

groups with adolescent psychosocial difficulties scores, adjusted for the effects of potential 

confounders. The associations are presented in the form of regression coefficients, and their 

95% confidence intervals. All tests were performed at the 5% level of significance.  

Results 

Table 1 provides a summary of the characteristics of the participating adolescents 

(n=671). The average age was 14.3 years (SD=1.15) and about half (49%) of the participants 

was female. About 56% were from English medium schools and the rest (44%) were from the 

mainstream Bangla medium schools, which included public schools. Fifty-two percent of the 

mothers and 71% of the fathers had tertiary qualifications. A little over half (52%) of the 

participants’ monthly family total income was less than BD Taka 50 000 (equivalent to 

US$610).  
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[Table 1 about here] 

About 16% of the adolescents had high SDQ total difficulties scores and another 14% had 

borderline scores. Figures 1 shows that students with insufficient PA had higher difficulties 

scores than students with insufficient PA (11.8 vs. 10.2). There were negligible differences in 

SDQ total difficulties scores between students with high ST and those with low ST (10.8 vs. 

10.5). A quarter (26%) of the adolescents had insufficient PA and high ST, 17% had 

sufficient PA + low ST, 7% had insufficient PA + low ST, and the remaining (50%) had 

sufficient PA + high ST. Figure 1 demonstrates that the highest SDQ total difficulties scores 

were for the adolescents with insufficient PA irrespective of the level of ST. Insufficient PA 

+ high ST resulted in an 18% increase, and the insufficient PA + low ST resulted in a 16% 

increase in the SDQ total difficulties scores compared with sufficient PA + low ST.  

[Figure 1 about here] 

As shown in Table 2, GEE modelling of SDQ total difficulties scores found that 

insufficient PA was significantly and independently associated with students’ SDQ total 

difficulties scores (Model 1: adjusted β=0.97, 95% CI: 0.90 to 1.84; p=0.03) after adjusting 

for age, gender, mother’s education, consumption of sugary drinks and family income. 

However, students’ ST was not significantly associated with their SDQ total difficulties 

scores (Model 2: p=0.44). When analyzing the combinations of PA and ST, the analysis 

showed that adolescents with insufficient PA + high ST had a significantly higher level of 

psychosocial difficulties than their counterparts who had sufficient PA + low ST, after 

adjusting for the same set of covariates (Model 3: adjusted β=1.61, 95% CI: 0.14 to 3.09; 

p=0.03). The evidence was marginal that adolescents with insufficient PA + low ST had more 

psychosocial difficulties than those who had sufficient PA + low ST (Model 3: adjusted 

β=1.56, 95% CI: -0.06 to 3.18; p=0.06). The modelling identified no significant associations 
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between SDQ total difficulties scores and other PA-ST groups (Model 3: p>0.05), after 

adjusting for the set of confounders. 

[Table 2 about here] 

Discussion 

The main findings of this study demonstrate that the combination of insufficient PA 

(i.e., below recommended PA) and high recreational ST is positively associated with 

concurrent psychosocial difficulties when compared with sufficient PA and low recreational 

ST, after controlling for potential confounders. Given that one in four participating 

adolescents reported both insufficient PA and high recreational ST, and resources for mental 

health diagnosis, support and treatment are scarce in Bangladesh (22), the findings of the 

present study are concerning. 

Our findings are consistent with previous research that demonstrates interactive 

effects of insufficient PA and high ST on psychological difficulties in children and 

adolescents (6, 10), and another study that used stratified analyses based on PA status (9). A 

number of previous studies have demonstrated independent associations of insufficient PA 

and high ST with psychosocial difficulties in adolescents  (9, 23). However, there is also 

evidence to suggest no interaction effect (24) and no association (25). One reason for this 

mixed evidence is that studies have used different methods, measures and/or outcomes to 

explore the relationships. For example, the study which found no cross-sectional or 

longitudinal associations used the Centre for Epidemiologic Studies Depression Scale 

(CESD) to measure depressive symptoms, while the present study used the SDQ to assess 

adolescents’ psychosocial difficulties more broadly, including emotional symptoms, conduct 

problems, hyperactivity-inattention, and peer problems (25).  
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The mechanisms by which physical activity and sedentariness are associated with 

psychosocial outcomes  include biological and non-biological factors (7). Physical activity 

may enhance monoamines (noradrenalin and serotonin) through increased neurotransmitter 

activities and increased levels of endorphins (26), or moderate activation of the limbic system 

and reduce levels of cortisol secretion (27). Physical activity can provide opportunities for 

family and community connectedness, reduced isolation and loneliness, enhanced self-

esteem, social skills and social capital (28). Prolonged exposure to screens, on the contrary, 

limits the opportunities for social connectedness, problem solving and self-development, and 

promotes isolation, which can increase adolescents’ vulnerability to adverse psychosocial 

outcomes (29). High ST can also cause various maladaptive psycho-physiological responses 

such as arousal of the central nervous system, and can also adversely affect sleep patterns 

(30). Given the evidence of the combined effect of high ST and insufficient PA on 

psychosocial difficulties, it has been hypothesized that PA may alter psycho-physiological 

responses to ST and partly reduce the risk of adverse effects (6). Future studies could 

continue examining the interactive effects of PA and ST on psychosocial outcomes, which 

may help to identify a threshold of PA level which can offset potentially detrimental effects 

of high ST on adolescents.  

While our findings highlight important combined effects of inactivity and recreational 

ST on adolescents’ psychosocial difficulties, the cross-sectional nature of the study does 

neither imply causality, nor exclude the possibility of reverse causality. Adolescents with 

psychosocial difficulties may choose to be less active and more involved in solitary activities 

such as ST. Another possibility is that the relationships between inactivity, ST and 

psychosocial difficulties can be bi-directional, as argued elsewhere (24). Therefore, more 

research, especially longitudinal studies, is warranted to understand the causal relationships 

between PA, ST, and psychosocial outcomes in this population.  
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To the best of our knowledge, our study is the first to examine the combined effects of 

PA and ST on psychosocial difficulties of adolescents in Bangladesh, as well as in the South-

Asian region. Other study strengths include administration of a validated (parent report) 

measure of adolescent psychosocial difficulties; adjustment of the relationships for multiple 

possible confounders, and use of a large and heterogeneous sample including students from 

English and Bangla medium schools. However, this study is limited by relying on self-report 

of PA and ST. Although the instruments, 3DPAR and ASAQ, used to assess PA and ST have 

acceptable reliability and validity in other countries, they have not been validated in 

Bangladeshi adolescents. Although one of the most common types of sedentary behaviour in 

children and adolescents, our study focused on only recreational screen time. Future research 

could include objective measures of PA (e.g., accelerometer data) and different types of 

sedentary activities across a variety of contexts. The non-random selection of schools from 

Dhaka city is unlikely to represent all the high schools of the country, and as such, 

generalization is limited. Only interested students and parents of the participating schools 

completed the survey, which may have provided volunteer bias. Although the study sample 

was comparable across the four income groups, there was an over-representation of parents 

with tertiary education, which is likely to introduce bias in the study findings. The findings 

may also be affected by non-response bias as there were differences in gender, income, and 

education between the parents who completed the SDQ and those who did not. The parent-

report SDQ was used in this study to assess adolescents’ psychosocial difficulties, and the 

self-report version could have provided different results. Despite these limitations, the present 

study provides insights on combined effects of PA and ST on adolescents’ psychosocial 

difficulties, which offers further justification for the promotion of PA, in particular, as well as 

the reduction of ST in adolescents. Interventions targeting only PA or ST with the 

expectation that changing one will have a positive effect on psychosocial outcomes may be 
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misleading. Instead, more benefits may be gained from interventions independently targeting 

both ST and PA, as suggested by others (9).   

Conclusions  

This study demonstrates that insufficient PA in combination with high ST to be 

positively associated with psychosocial difficulties among adolescents in Dhaka City. This 

finding has important public health implications for developing countries, such as 

Bangladesh, which are now demonstrating increasing rates of recreational screen use and 

inactivity as access to technology improves. Therefore, strategies are needed that focus on 

reducing adolescents’ sedentary time and promoting sufficient PA to reduce the likelihood of 

psychosocial difficulties. Further longitudinal research is warranted to tease out the 

mechanisms that are associated with the relationships, and to help establish causal directions. 
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Table 1: Characteristics of participating adolescents in Dhaka City, Bangladesh, 2012-13 

(n=671) 

Variables  n¥ % 

Gender 
  

     Female  329 49.0 

     Male 342 51.0 

Age in year    

       13 174 25.9 

       14 215 32.1 

       15 186 27.7 

       16 96 14.3 

Mother education 
  

     Up-to primary or equivalent   78 11.8 

     Secondary or equivalent  105 15.9 

     Higher secondary or equivalent  132 20.0 

     Tertiary (graduation) or above  345 52.3 

Father education   

     Up-to primary or equivalent   60 9.1 

     Secondary or equivalent  53 8.0 

     Higher secondary or equivalent  78 11.9 

     Tertiary (graduation) or above   467 71.0 

Fruit and vegetable intake past week   

     None or occasionally   123 19.8 

     A few times  218 35.1 
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     Almost everyday  182 29.3 

     Everyday  98 15.8 

Fast food intake past week   

     None  321 50.9 

     Once  140 22.2 

     Twice  84 13.3 

     Thrice or more  86 13.6 

Consumption of sugary drinks past week   

     None  226 34.0 

     1-2 cans/bottles 263 39.6 

     3-4 cans/bottles  88 13.2 

     5+ cans/bottles  88 13.2 

Family income (BD Taka)* per month   

        < 30 000  182 28.3 

     30 000 – <50 000 152 23.6 

     50 000 – <100 000  175 27.2 

    100 000 or more 134 20.8 

School type 
  

     Bangla (mainstream including public )  292 43.5 

     English medium  379 56.5 

 ¥ Total for each variable may not be equal to n=671 due to missing values.  

*BD Taka1,000 = US$ 12.30 (as on 7 September 2017) 
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Table 2: Association of physical activity (PA) and screen time (ST) with the SDQ total difficulties scores of participating adolescents in Dhaka City, 

Bangladesh 

 PA and ST category Unadjusted estimates Adjusted estimates# 

Reg Coeff 95% CIs p-value Reg Coeff 95% CIs p-value 

Model 1: PA on SDQ Sufficient PA Ref   Ref   

Insufficient PA 1.50 0.70 to 2.31 <0.001 0.97 0.90 to 1.84 0.031 

Model 2: ST on SDQ Low ST Ref   Ref   

High ST 0.45 -0.55 to 1.44 0.378 0.41 -0.62 to 1.45 0.435 

Model 3: PA+ST on SDQ Sufficient PA + low ST Ref   Ref   

Sufficient PA + high ST 0.62 -0.62 to 1.85 0.328 0.83 -0.47 to 2.12 0.213 

Insufficient PA + low ST 1.61 -0.01 to 3.23 0.051 1.56 -0.06 to 3.18 0.059 

Insufficient PA + high ST 1.91 0.55 to 3.28 0.006 1.61 0.14 to 3.09 0.032 

#adjusted for age, gender, consumption of sugary drinks, mother education, , and family income.  

Abbreviations: PA = physical activity; ST = screen time; CI = confidence intervals; SDQ = Strengths and Difficulties Questionnaire (parent version) 
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Figure 1: Average SDQ total difficulties scores for physical activity (PA), screen time (ST), and various combinations of PA and ST of 

adolescents in Dhaka city, Bangladesh 
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