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Abstract 
The prevalance of smartphone addiction has grown rapidly in recent 
years that raise serious health concerns around the globe. This study 
aimed to review literature involving associations of physical activity or 
sports participation with smartphone addiction in the student population. 
A systematic procedure of search was carried out to find the relevant 
literature within major research databases. Studies found relevant to the 
topic were critically evaluated against the eight-point quality assessment 
tool. The final appraisal resulted in the selection of 8 cross-sectional 
studies. Based on the cross-sectional studies, we found consistent 
support for positive outcomes of physical activity or sports partici-
pation on smartphone addiction among adolescent and the young 
student population. This review study concluded that smartphone 
addiction can be reduced by increasing sports participation and 
involvement in physical activity/exercise among adolescents and 
youth. Educational institutions can use sports and exercise as an 
interventional strategy to deal with smartphone addiction among the 
student population. 
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Introduction 

During recent decades, the world has faced serious health-related issues 
due to technological advancements. One of those challenging concerns is the 
increased addiction to smartphone technology that is reducing involvement in 
physical activity and deserves immediate attention. Research indicated that 
smartphone addiction (SA) is related to negative impacts on psychophysical health 
and social well-being. For example, smartphone addiction can lead to depression, 
anxiety, and disturbed sleep (Demirci, Akgönül, & Akpinar 2015), and appeared to 
be inversely related with self-regulation (Gökçearslan, Mumcu, Haşlaman, & 
Çevik, 2016) or emotional intelligence (Cho & Lee, 2017). In addition, a positive 
relationship of smartphone addiction was found with shyness and feelings of 
loneliness (Bian & Leung, 2015), suicidal behavior (Kim et al., 2017), and stress 
(Lee, Chang, Lin, & Cheng, 2014). Smartphone addiction may restrict social 
interaction and decrease academic performance that ultimately leads to problems in 
social relationships (Kuss & Griffiths, 2011). Moreover, in many cases, 
smartphone addiction causes several general health-related problems such as 
disturbed memory, decreased attention, headache, fatigue, ear warming, and hearing 
disorders (Khan, 2008). Specifically, insufficient physical activity believed to be 
detrimental both for physical and mental health (Carson et al., 2016). Evidence, in 
this regard, reported that 80.4% of school-going children in Southeast Asian 
countries were inactive physically (Peltzer & Pengpid, 2016), and the prevalence of 
physical inactivity was 15.5% among European older people (Gomes et al., 2017). 
According to World Health Organization, approximately 81% of adolescents (age 
group, 11-17 years), 23% of young adults (age group 18 +), and 55% of old adults 
were not adequately involved in physical activity across the globe (WHO, 2018).   

Physical activity and smartphone addiction are considered as two 
independent health-related variables but are interrelated with each other. That is 
why researchers began to take interest in examining the potential link between 
physical activity and smartphone addiction. Physical activity or sports participation 
can be used as an interventional strategy to treat such addictions. Support for this 
idea arose from the earlier research showing beneficial effects of exercise on 
psychological issues e.g., anxiety, depression, and stress (Bahrke & Morgan, 1978; 
Calfas & Taylor, 1994; Morgan & Horstman, 1976; Wood, 1977), and sleep 
(Youngstedt, 2005). In this regard, DiLorenzo et al. (1999) conducted an 
experiment on adults to examine the outcomes of a 12-week exercise program on 
mood, anxiety, depression, and self-control. Eighty-two participants randomly 
divided into experimental and control groups. Research tools such as “Profile of 
Mood States, State-Trait Anxiety Inventory, Beck Depression Inventory, and 
Tennessee Self-Concept Scale” (pp. 77-78) were administered at varicose time-
points through the 12-week interventional period and for one year follow up. The 
result showed significant improvements in psychological variables that also 
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remained higher during one-year follow up interventional period. The findings 
specified both short-term and long-term positive psychological indications of the 
physical activity program. Another earlier study also reported psychological well-
being resulting in increased involvement in physical activity  (Stathopoulou, 
Powers, Berry, Smits, & Otto, 2006).  

The above arguments help the researchers  assuming that anxiety, stress, 
depression, and poor sleep may be the potential psychopathological variables for 
smartphone addicts. In contrast, active lifestyle, physical activity, or sports 
participation may play a role in reducing anxiety, stress, depression, and bringing 
improvements in poor sleep, mood, and self-esteem. Such considerations further 
lead to the belief that those who highly involved in the exercise, physical activity, 
and sports may have lower risk of smartphone addiction. In particular, those having 
regular exercise have much better psychological health in comparison with non-
exercises (Glenister, 1996). These outcomes collectively provide the basis for 
supporting physical activity as a protective measure against smartphone addiction. 
The present study, therefore, focused to review the previous studies that worked on 
student populations and investigated associations of physical activity, exercise, or 
sports participation with smartphone addiction and vice versa. 

Methodology 

Study Inclusion and exclusion criteria 

In this review, we adapted the study inclusion criteria as following; 1) full-
length articles in the English language, 2) published in the past till December 2019, 
3) assessed effects of physical activity, exercise or sports participation on
smartphone addiction or vice versa, 4) involved any of the designs such as 
longitudinal, interventional, cross-sectional, randomized control trial, or case-
control, 6) student participants, 5) published in peer review or internationally 
referred journals, and 7) performed in any country. Thesis, dissertations, editorials, 
letters, short reports, books or book chapters, conference proceedings, meeting 
abstracts, pilot studies, guideline statements, and the studies that reported unclear 
methodology were excluded from this review. 

Search Strategy 

Relevant articles searched systematically using online databases such as 
PsycARTICLES, ScienceDirect, PubMed, Taylor & Francis, and Google scholar. 
Search terms composed of two sets of keywords; i.e., smartphone addiction-related 
keywords (Smartphone Addiction, Smartphone Overuse, OR Excessive, OR 
Compulsive, OR Problematic Smartphone Use, OR Smartphone Dependency), and 
Physical-activity related keywords (Physical Activity, OR Exercise, OR Sedentary 
Behavior, OR Sports Participation, OR Physical Fitness, OR Inactivity). Each 
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search function consisted of mesh-term that was obtained combining one keyword 
from each of the two sets with the word ‘AND’. This resulted in 36 independent 
search phrases. 

Study Selection 

A list of eligible studies has been selected and duplications were removed 
through EndNote software. A three-phase screening strategy was executed by the 
authors including, titles of all articles, abstracts, and full-length articles. Irrelevant 
articles were removed and a final list of articles was selected for inclusion in this 
review. In case of any discrepancy regarding study selection, both experts (first and 
second author) discussed and finalized the decision by mutual consensus. The third 
author was also consulted if any confusion found. The finally selected articles 
further assessed based on the determined quality assessment criteria.   

Quality Assessment 

The quality of the studies admissible for this review was evaluated based 
on an 8-item study assessment tool. The first 7 items were adopted from the quality 
assessment tool previously used by meta-analytical studies and systematic reviews 
(Korczak, Madigan, & Colasanto, 2017; Sanderson, Tatt, & Higgins, 2007) In 
addition to these 7 items, one more item (item number 8) was added in the 
assessment tool to evaluate whether a valid instrument was used to measure 
smartphone addiction in the study. Finally, the assessment tool was comprised of 
the following 8 items.  

The items of assessment tool were, “1) studies having a defined sample, 2) 
studies having a representative sample, 3) rater blinding, 4) reporting relevant 
smartphone addiction (SA) and physical activity (PA) measures, 5) adequate 
sample size, 6) statistical adjustment for covariates, 7) a validated PA measure” 
(Korczak et al., 2017).  

The 8th item that we added was a valid SA measure. The score of 1 for 
‘Yes’ or zero for ‘No’ was given against 8 items and aggregated to achieve the 
total score out of 8. The scoring system involved, a) the total score achieved by 
each study, b) divided by the total number of items, and c) multiplied by one 
hundred.  Studies having a score of 0-33 %, 34-66%, and 67-100 % were classified 
as poor, fair, and good-quality studies, respectively. Studies that classified as fair 
and good were considered to be eligible to be included in this present review. 
Studies having a high risk of bias and significant fatal flaws that negatively 
affected the internal validity of the study were excluded. 

Data Extraction 

Following assessing the quality, the articles were classified as fair or good 
and the data was extracted. The extracted information synthesized in the form of a 
table. The table consisted of study information consisting, author and publishing 
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year, geographical location/country where the study was conducted, sample size, 
male and female proportion, age of participants, physical activity measures, 
smartphone addiction measures, statistical tests, and results of the study. 

Results 

Study Selection 

We screened 694 citations based on the eligibility criteria for this review. 
Of those, 73 full articles were evaluated for eligibility. In the final selection, 8 
studies found to be relevant that were critically assessed. After a critical assessment, 
those 8 studies found to be appropriate for fair or good quality categories that were 
finally decided to include in the synthesis. The study selection process was 
completed in accordance with the PRISMA guidelines (see figure 1). 

Figure 1. PRISMA flow chart showing selection procedure of relevant studies. 
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Study characteristics 

Table 1 demonstrates the characteristics of the studies included in this 
review. The studies were conducted in different counties and published in peer 
reviewed journals between 2013 and 2019. All of the eight selected studies 
involved cross-sectionalstudy designs, and none of the studies used longitudinal, 
intervention, case control, retrospective, or cohort study design. All the included 
studies used primary data for their analysis.  

Table 1. Characteristics of the selected studies examining relationship 
between smartphone addiction and physical activity. 

Author / 
Year 

Country 
Sample size, 
Age, Gender 

Measurement 
tools 

Analysis 
and  Tests 

Results/Findings 

Haug, et 
al., (2015) 

Switzerland 

1519 school 
students (male = 
48.2%, female = 
51.8%)  
Mean age 18.2 ± 
3.6 yrs.  

SAS-SV (Ger-
man version), 
Demographics  

PA/week 

Logistic 
Regression 
Analyses 

Lower level of PA (OR 
= 0.95, p < .02) and 
higher level of stress 
(OR = 2.14, p < .01) 
were significantly asso-
ciated with smartphone 
addiction.  

Kim et al., 
(2015) South Korea

110 university 
students 
(male = 67, 
female = 43)  
Age range = 19-
25 yrs. 

SAPS, Pedo-
meter, Body 
Composition, 
Anthropometer 

PA/week 
(walking steps 
and calories 
consumption) 

Kruskal–
Wallis test, 
Chi-square 
test 

High-risk addiction users 
found with significantly 
lower average of wal-
king steps and calories 
consumption/day 
(p < 0.001). 
Increased smartphone 
use and minimized walk 
were the potentially 
risky factors of SA. 

Alosaimi 
et, al., 
(2016)  

Saudi 
Arabia 

2367 university 
students (male 
43.6 %),  
Age range 19-25 
yrs.  

PUMP Scale 
(Arabic 
Version) 

Descriptive 
statistics 
Student’s t 
test, One-
way NOVA,
Karl-
Pearson’s 
Correlation 
Coefficient 

A positive relationship 
found between smart-
phone addiction and 
negative lifestyle e.g., 
decreased sleep, energy, 
and exercise, increased 
body weight and con-
sumption of fast food) (r 
= 0.598, p < .000). 

Venkates 
et al., 
(2017) 

Saudi 
Arabia 

205 dental 
college students 
(male = 53.44%, 
female = 
46.56%). 

SAS-SV 
Demographic 
information, 
BMI 

PA/week 

Pearson’s 
Correlation. 

Higher level of smar-
tphone use was signifi-
cantly related with 
higher level of stress and 
body mass, and lower 
level of physical activity 
(r = 0.985, p < .000). 
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Author / 
Year 

Country 
Sample size, 
Age, Gender 

Measurement 
tools 

Analysis 
and  Tests 

Results/Findings 

Gumusgul 
(2018). 

Turkey 

225 university 
students (male = 
136, females = 
119), 
Age range = 20-
25 yrs. 

SAS-SV 
Turkish 
Version 

One-way 
ANOVA, 
Independent 
Sample t-
test 

Score of smartphone 
addiction was signifi-
cantly higher among 
students not participating 
recreational sports (t = -
2.57, p < .05). 

Csibi et al., 
(2016) 

Romania 

256 school 
children (male = 
126, females = 
132), 
Age range =  9-
16 yrs. 

BASS, 
DS 

t-test 

Higher smartphone use 
was significantly related 
with lower participation 
in exercise or physical 
activity (p = .042) 

Penglee et 
al., (2019) 

United 
States and 
Thailand 

College students 
with Health 
Science major 
US = 242 Thai = 
194 

Online Survey 

PA/week 

Chi-square 
test 
Two-way 
ANOVA 

Greater smartphone use 
inversely associated with 
lower physical activity 
among Thai students (χ2 
= 10.55, p < .01) but not 
in US students 

Lepp et al., 
(2013) 

United 
States 

305 University 
students 

Self-efficacy 
Survey, 
Interview, 
Body 
Composition 
Exercise test 

Independent 
Samples t-
test, 
Hierarchical 
Regression 
Analysis 

Low frequency users 
showed significantly more 
interest in involving phy-
sical activity and fewer 
sedentary behavior than 
high frequency users (χ2 
= 6.79, p = .009). 

Abbreviations: SA, Smartphone Addiction; PA, Physical Activity; SAS-SV, Smartphone Addiction 
Scale for Adolescents-Short Version; SAPS, Smartphone Addiction Proneness Scale; PUMP, 
Problematic Use of Mobile Phones; BPFT, Brockport Fitness Test; BASS, Brief Addiction to 
Smartphone Scale; DS, Deprivation Sensations 

According to geographical locations, two studies were conducted in 
European countries such as  Switzerland (Haug et al., 2015), and Romania (Csibi et 
al., 2016). Two studies were conducted in the United States, and remaining four 
studies were conducted in Asian countries including South Korea (Kim, Kim, & 
Jee, 2015), Turkey (Gumusgul, 2018), and Saudi Arabia (Alosaimi, Alyahya, 
Alshahwan, Al Mahyijari, & Shaik, 2016; Venkatesh, Al Jemal, & Al Samani, 
2016). All studies used a convenience sampling technique to select participants 
from the target population. Three studies took university or college students having 
the age ranges from 19 to 25 years (Kim et al., 2015; Alosaimi et al., 2016), and 20-
25 years (Gumusgul, 2018), respectively. A study comprised of students from a 
dental college with an average age of 23.2 years approximately (Venkatesh et al., 
2016). Two studies were conducted involving students from schools with the average 
age of 18.2 years (Haug et al., 2015) and with the age range of 19-16 years (Csibi et 
al., 2016). The remaining two studies did not mention the age range for their samples 
of the student population. All studies involved participants including both genders; 



Articles Section 

32     Asif Ali, Muhammad Azam, Jawairiyah Mattiullah, Nargis Perveen 

however, male and female representation was varied. The age range included in the 
studies suggested that all of the eight studies  involved adolescent and young 
student population. Thus, findings from these studies cannot be generalized for late 
adulthood, the elderly, and the general population. In addition, during the literature 
search process, researchers could not find any  review or meta-analytical study that 
included the published articles in English journals assessing the relationship 
between physical activity and smartphone addiction in the student population. 

Study Quality 

Based on the quality assessment tool used for the review, two of the eight 
studies were classified as having good quality while the remaining six studies had 
fair quality (see table 2). Furthermore, two studies had a lower risk of bias while 
reporting the findings of university students’ response data (Haug et al., 2015; Kim 
et al., 2015).The research questions were clear and data were collected using 
primary sources (i.e., direct answers from participants). The samples of both 
studies were well defined; measurement tools were valid and reliable, statistically 
adjusted covariates in the analysis, and reported relevant PA and SA measures. 
None of these studies had any fatal flaw that increases the risk of bias. One of the 
two studies also used objective measures of physical activity e.g., Pedometer and 
In Body analyzer (Kim et al., 2015). 

 The other six studies in this review were identified as having a moderate 
bias of reporting based on the following reasons; 1) used inadequate sample size, 2) 
not included covariates in the analysis, 3) not used both valid and reliable SA or 
PA measures. However, the fair quality of those studies could be supported by the 
following points 1) collected data directly from the participants, 2) used one of the 
valid SA or PA measures. All selected articles used a defined sample size and 
collected data in a systematic way. 

Table 2. Quality assessment of the included studies. 

Reference 
Sample 
defined 

Rep. 
sample

Rater 
blin-
ding 

Relevant 
measure

S. size 
adequacy

Co-var. 
included

Valid 
PA 

Valid 
SA 

Score %age Cat. 

Haug,  
et al.,  
(2015) 

1 0 1 1 1 1 1 1 7 87.5 good 

Kim,  
et al.,  
(2015) 

1 0 1 1 0 1 1 1 6 75 good 

Alosaimi, 
et al.,  
(2016) 

1 0 1 1 1 0 0 1 5 62.5 fair 

Venkates, 
et al.,  
(2017) 

1 0 1 1 0 0 1 1 5 62.5 fair 

Gumusgul 
(2018) 

1 0 1 1 0 0 0 1 4 50 fair 
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Reference 
Sample 
defined 

Rep. 
sample

Rater 
blin-
ding 

Relevant 
measure

S. size 
adequacy

Co-var. 
included

Valid 
PA 

Valid 
SA 

Score %age Cat. 

Csibi  
et al.,  
(2016) 

1 0 1 1 0 0 0 1 4 50 fair 

Penglee  
et al.,  
(2019) 

1 0 1 1 0 0 1 0 4 50 fair 

Lepp 
et al.,  
(2013) 

1 0 1 1 0 0 1 0 4 50 fair 

Summary of Evidence 

The synthesis of evidence focused on evaluating the relationship between 
smartphone addiction (SA) and physical activity (PA). Out of the eight eligible 
studies, only two studies met the criteria of good quality. Both studies evaluated the 
relationship of smartphone addiction with physical activity as a primary research 
question in university students using convenience sampling.  The first study  used a 
self-reported measurement tool “Smartphone Addiction Scale for Adolescents 
(SAS-SV)” (Haug et al., 2015, p. 301), and measured physical activity in 1519 
vocational school students in Switzerland asking participants about hours of 
participation in physical activity outside the school during last 7 days. The 
multivariate model analysis (R2 = .05) indicated a significantly higher score of 
smartphone addiction when compared with the lower level of physical activity (OR 
= 0.95, p < .02). The study findings revealed that a lower level of physical activity 
was associated with a higher prevalence of smartphone addiction and stress in 
adolescents.  Kim et al. (2015) measured the level of physical activity through 
Pedometer in terms of step counts and calorie consumption per day among 110 
university students. The study used the “Smartphone Addiction Proneness Scale” 
(Kim et al., 2015, p. 201) for data collection. The Kruskal–Wallis test analysis 
results revealed that the muscle mass was inversely related with smartphone 
addiction (r = – 0.245, p < .010), and physical activity (walking steps) had 
significant negative relationship (r = – 0.798, p < .001) with the smartphone 
addiction (r = – 0.578, p < .001). That was the only study that involved valid and 
reliable PA measure, and body composition using a Pedometer and In Body analyzer.  

 The other two studies (Gumusgul, 2018; Venkatesh et al., 2016) also used 
self-reported but valid and reliable smartphone addiction and physical activity 
assessment tools. For example, Gumusgul (2018) investigated the effects of 
smartphone addiction on physical activity and recreational sports in 225 university 
students using the short version of the Smartphone Addiction Scale (SAS-SV). The 
study results indicated significance difference between smartphone addiction and 
participation in recreational sports (t = - 2.57, p < .05). The finding suggested that 
participation in recreational sports or physical activity may have constraints for 
smartphone addiction. Venkatesh et al. (2016) evaluated the frequency of exercise 
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that resulted in breath fast or made sweat during the previous week among 205 
dental college students. The participant’s smartphone addiction score measured 
through a self-reported tool (SAS-SV) and height or weight was evaluated through 
body mass index (BMI). The findings yielded that higher smartphone addiction 
score (r = 0.985, p < .000) was significantly related to higher level of stress and 
BMI score, and lower level of exercise. 

Alosaimi et al. (2016) used a single item question evaluating changes in 
the level of exercise before and after starting smartphone usage among 2367 
university students through “Problematic Use of Mobile Phones (PUMP)” scale (p. 
677).  The study found that smartphone addiction score (r = 0.598, p < .000) was 
positively correlated with decreased exercise and a less healthy lifestyle among 
Saudi Arabian university students, although the level of correlation with exercise 
was moderate. Of the participants, 12.5 percent showed that their exercise 
participation was decreased in comparison with before starting smartphone usage 
and 11.9 percent reported that they gained more bodyweight  when hours of 
smartphone use increased. Csibi et al. (2016) evaluated habits relating to smart-
phone use and physical activity in 256 school children using self-reported measures 
‘Brief Addiction to Smartphone Scale (BASS)’ and ‘Deprivation Sensations (DS)’. 
The results reported that higher smartphone use was significantly related to a lower 
level of physical activity (p < .042). In addition, increased deprivation symptoms 
were associated with less frequency of exercise (p < .034). The study findings 
suggested a healthy lifestyle for school children involving them in physical 
activities and sports. 

The remaining two studies (Lepp et al., 2013; Penglee et al., 2019) used an 
online survey or interview technique for examining the relationship between 
smartphone use and physical activity. Lepp et al. (2013) investigated smartphone 
use, physical activity and sedentary behavior, and its impact on physical fitness 
among 305 US university students. First, in an interview, the participants were 
asked about smartphone use and physical activity behavior and then they 
completed a validated self-efficacy survey for exercise behavior. A treadmill test 
was also carried out to measure the cardiorespiratory fitness of the participants. 
The results revealed a significant negative relationship between cell phone use and 
cardiorespiratory fitness (β = −0.25, p < .047), higher smartphone use significantly 
decreased physical activity and increased sedentary behavior (χ2 = 6.79, p < .009). 
The study concluded that increased smartphone use may reduce physical activity 
and disrupt cardiorespiratory fitness. Penglee et al. (2019) compared smartphone 
use and physical activity between 242 US and 194 Thai students relating health 
science disciplines using an online survey. The results showed greater smartphone 
use inversely associated with lower physical activity among Thai students (χ2 = 
10.55, p < .01) but not in US students. The study findings suggested that increased 
smartphone use might be a barrier to the promotion of physical activity in 
educational settings. 
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On the final note, seven of the eight studies evaluated smartphone 
addiction scores using instruments that had good or moderate validity and 
reliability of SA and PA measures in the selected samples. However, a study 
(Penglee et al., 2019) was missing the information about the validity or reliability 
of the tool used for data collection.   

Discussions 

The review assessed evidence regarding the relationship of sports participation 
and physical activity with smartphone addiction among the student population 
including all study designs, geographical locations, and gender. The current review 
consisted of eight cross-sectional studies from the existing research literature in 
accordance with specified inclusion and exclusion criteria. All of the selected 
articles in this review, having good or fair methodological quality, consistently 
showed a negative association between physical activity and smartphone addiction. 
Almost, all the included studies backed the increased involvement of the student 
population in physical activity and sports. Because, engaging less in physical 
activity increases the likelihood of smartphone addiction in the student population 
(Haug et al., 2015; Kim et al., 2015). Specifically, two of the studies also 
encouraged participation in recreational sports or games in school settings (Csibi et 
al., 2016; Gumusgul, 2018). In particular,  the studies included in this review 
indicated a significant association of smartphone addiction with unhealthy lifestyle 
(Alosaimi et al., 2016), sedentary behavior (Lepp et al., 2013), stress (Haug et al., 
2015), higher body mass (Venkatesh et al. 2016), higher fat mass and lower muscle 
mass, respectively (Kim et al., 2015). Mostly, findings from those studies 
suggested that physical activity or exercise and sports participation might help to 
protect adolescents from the occurrence of smartphone addiction.  

In line with the findings of the current review, the past research also 
indicated that high level of physical activity related to a lower level of internet 
addiction (Park, 2014) and the lower level of mobile phone addiction (Moskowski 
et al., 2018). In addition, increasing sports participation can significantly decrease 
the internet addiction (Park et al., 2016), and a lower rate of gaming addiction in 
athletes as compared to not athletes (Håkansson, Kenttä, & Åkesdotter, 2018). 

However, the investigators observed some drawbacks from the findings of  
the studies included in our review: i) there was only one study that used objective 
instruments to assess physical activity while the remaining studies relied on self-
reported measurement tools, ii) applied conveniences sampling technique to select 
the sample, iii) used college, university, or school students as participants that had 
no generalization to  the late adulthood, elderly, and general population iv) the 
samples consisted of healthy population and none of the studies  assessed patients 
with various psychological and physical diseases, v) each of the selected studies 
used cross-sectional research method while longitudinal, intervention, case control, 
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randomized control trials, cohort, or qualitative research studies were absent on this 
topic, vi) studies with larger sample size involving systematic sampling techniques 
were also absent. More importantly, none of the studies presented the underlying 
mechanisms explaining the links of physical activity with smartphone addiction. 
Importantly, it is worth mentioning that this review is a unique piece of work 
because it systematically identified major gaps in this area of research concerning 
associations between physical activity and smartphone addiction. Future research 
should focus on overcoming the gaps identified in our systematic review. 

To advance empirical knowledge, well-designed longitudinal and 
interventional research is essential for addressing the issues concerning smartphone 
addiction and developing physical activity. Notably, each of the eight studies that 
evaluated in this review used cross-sectional designs, and the causal relationship 
between physical activity and smartphone addiction cannot be fully established 
based on their findings. Smartphone addiction is much higher in adolescents and 
young adults studying in different educational settings; however, smartphone usage 
behaviors might be varied at different stages of development. In this connection, 
longitudinal studies among adolescent students and children are crucially important 
to track the changes in behavior at various age and study levels. Further, 
longitudinal or interventional studies may help to assess behaviors related to 
smartphone usage and physical activity at various time periods. Evaluating the 
behaviors concerning physical activity and smartphone addiction at various time 
points may be more useful than that of measured once in cross-sectional studies.  

In addition, studies included in this review had some methodological 
issues. For example, there was only one study that used objective measurement tool 
e.g., Pedometer. While determining physical activity through objective measures
such as pedometers, accelerometer, and heart rate monitors separately or in 
combination with self-reported measures believed to be more valid and reliable 
measurements that may help classifying participants in various categories (high, 
moderate, low, sedentary)  of physical activity (Sirard & Pate, 2001). This review 
suggests mandatory inclusion of such devices in future studies, separate or together 
with self-reported measures of physical activity.   

Although studies included in the current review showed effectiveness of 
sports participation and physical activity as barriers against smartphone addiction, 
however, evidence concerning the working mechanism underlying those effects is 
unknown yet. Of the selected studies, no study addressed the issue of what factors 
held responsible for the associations of smartphone addiction with physical 
activity. Sports participation and physical activity have various physical, social, 
biological, and psychological benefits. Thus, increasing sports participation or 
involvement in physical activity may have beneficial effects on smartphone 
addiction through certain physical, psychological, or social improvements. 
Unfortunately, this issue also remained unresolved in the studies included in this 
review. The researchers, therefore, suggest focusing on resolving this issue in 
future studies. 
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Since, there is higher prevalence of smartphone technology addiction in 
children and adolescent student population, school-based physical activity 
interventions or sports participation among students are to be encouraged to curb 
the factors associated with such addictions. Previous studies have reported several 
psychological, physical, or social indicators relating with smartphone addiction 
among adolescent students such as depression and anxiety,  (Alhassan et al., 2018; 
Choi et al., 2015; Matar Boumosleh & Jaalouk, 2017), loneliness and shyness 
(Bian & Leung, 2015), sleep disturbance (Aker, Sahin, Sezgin, & Oguz, 2017; 
Demirci, Akgonul, & Akpinar, 2015), low level of self-esteem (Wang et al., 2017),  
and decreased self-control (Cho, Kim, & Park, 2017; Kim, Min, Min, Lee, & Yoo, 
2018). Sports and exercise-related intervention programs in educational settings 
may yield positive effects on these psychosocial factors that may further help to 
prevent smartphone addiction among this population. Importantly, youth at the 
high risk of such factors should be the main target of these interventional programs. 
In this regard, school-based sports participation programs have been appeared to be 
helpful in reducing anxiety and increasing self-esteem in school children 
(Bonhauser et al., 2005). Also, university-based physical activity programs may 
reduce depression and stress in university students (Bang et al., 2017). 

Practical Implementations for Educational Institutions 

Based on the above discussion, the researchers suggest the following 
useful measures for educational institutions that may help preventing adolescent 
students from smartphone addiction. 

1. Students, particularly adolescents, in educational institutions should be
screened thoroughly to identify subjects with serious psychological
disorders that are related to a higher risk of smartphone addiction (i.e.,
anxiety, depression, low self-esteem and low self-respect).

2. For students at the high risk of addictive behaviors, specific intervention
programs such as physical activity and sports participation should be
launched with the close collaboration of psychologists, physical education
teachers, sports coaches, and parents.

3. Rules and regulations regarding smartphone usage in classrooms or in the
premises of schools and universities need to be revised for controlling its
negative health outcomes. Restrictions or a limited usage of smartphones
may be enforced for the students particularly studying in schools.

4. A comprehensive awareness campaign should be launched to promote
physical activity among students targeting negative outcomes of smart-
phone overuse.

5. Physical education classes should be included on regular bases in daily
school timetables that may help improving physical activity outside the
schools and during weekends.
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6. Physical education teachers and sports coaches with a relevant academic
and professional qualification and experience need to be appointed in
educational institutions for the promotion of school-based physical activity.

7. Educational institutions should ensure sufficient sports facilities along with
sports equipment for students.

8. Lastly, an especial consideration should be given to rhythmic, recreational,
and group-based exercise and sports programs under the supervision of
exercise therapists while using physical activity and exercise intervention
for the treatment of smartphone addiction.

In particular, encouragement and support from institutional management
and general teachers to increase children’s and adolescents’ participation in 
physical activity can help to succeed in such programs. 

Conclusion 

This review study concluded that physical activity and sports participation 
may have the potential to prevent smartphone addiction among the student population. 
However, this study suggests rigorous and good quality future research focusing on 
longitudinal, intervention, or cohort design to confirm the findings of this review. 
Also, it is noteworthy that these findings can only be generalized to children, 
adolescents, and the young student population. Furthermore, the underlying 
mechanisms regarding the positive effects of physical activity on smartphone 
addiction are still unknown. Thus the professionals working to deal with addictive 
behaviors are encouraged to consider physical activity, exercise, or sports for the 
prevention and treatment of smartphone addiction in the student population. 
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