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Abstract 

Background: Due to their stage of life and the daily stressors they encounter, students are particularly susceptible to both behavioral 

and psychological issues. Our study was designed with two objectives in mind: (1) to evaluate the reliability and validity of the Arabic 

version of the Depression, Anxiety, and Stress Scales (DASS-12) in Arabic and (2) to explore the potential mitigating effect of physical 

activity on the relationship between nomophobia and distress in students. 

Methods: A cross-sectional analysis was undertaken with a sample of Tunisian students who regularly use smartphones (N=533, 64.6% 

female, mean age 22.05±2.76 years). 

Results: The exploratory and confirmatory factor analyses pointed to the DASS-12 as a secondary 3-factor scale. The internal 

consistency of the scale, as measured by Cronbach’s alphas, was 0.98 for stress, 0.90 for anxiety, and 0.84 for depression. The results of 

the measurement model supported the suitability and reliability of all the DASS-12 items in capturing the underlying constructs. 

Structural model analysis revealed positive correlations between physical activity and nomophobia with stress, anxiety, and depression. 

Moreover, physical activity was found to moderate the relationship between nomophobia and two elements of distress: stress and 

anxiety. 

Conclusion: The findings of this study open up novel intervention strategies for students grappling with nomophobia. In particular, the 

results suggest that promoting physical activity might serve as a coping strategy to counteract the impacts of nomophobia on stress and 

anxiety symptoms in students. 
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1. Introduction 

Our daily lives have become increasingly reliant on 

mobile phones. “Nomophobia” (No Mobile Phone phobia) 

is a term that essentially describes a psychological condition 

where people fear being detached from their smartphone. 

This phobia creates an irrational fear in the individuals who 

become restless when they cannot access to their phones (1). 

Nomophobia is considered a frequent and emerging problem 

among university students worldwide (2), and has potential 

negative impact on their mental health and well-being (2-5). 

Some studies have shown potential association between 

nomophobia and negative mental health (anxiety, stress and 

depression) (6, 7). For instance, Tolan and Karahan (6), 

discovered a positive association between university 

students’ levels of nomophobia and their levels of 

depression, anxiety, and stress, implying that nomophobia 

was related to poorer mental health. Similarly, studies from 

Lebanon and Saudi Arabia have found positive 

correlations between nomophobia and psychological 

conditions, i.e., a substantial link between high levels of 

anxiety and a higher probability of having severe 

nomophobia (4, 7). With technology continuing to influence 

most aspects of people's life, nomophobia leads to people 

being increasingly present physically but absent 

psychologically; and might therefore be the next “epidemic” 

(8). Because of the potential negative impact of nomophobia 

on mental health, the nature and moderators of the 

association between nomophobia and distress measures is an 

essential topic to research in order to develop preventative 

measures and possible therapies. One of the possible 

moderators in this relationship is physical activity. 

Physical activity has been demonstrated to be consistently 

and inversely associated with distress indicators in 

university students (9, 10) . A cross-sectional study based on 

data from the Spanish National Health Survey 2017 

involving 4195 participants showed that physical activity 

levels were linked to depression, anxiety and other mental 

health problems in Spanish youth (11). In a recent study, 

changes in physical activity levels were found to have a 

substantial inverse relationship with the degree of 

depression, stress, and post-traumatic stress. Reductions in 

moderate-to-vigorous physical activity time were found to 

be a risk factor for mild stress and moderate-to-severe 

depression, whereas increasing moderate-to-vigorous 

physical activity frequency was found to be a protective 

factor for mild and moderate-to-severe depressive symptoms 

(12). Other studies, however, foundweak correlations 

between these three variables (13), and a recent study 

showed no association between anxiety, depression and 

physical activity levels (13). On the other hand, more severe 

nomophobia has been shown to contribute to decreased 

physical activity (14-16). For example, Bichu and Kumar 

(15) found a negative correlation between nomophobia and 

levels of physical activity in young adults. This conclusion 

was also supported by the work of Halil Tan (16), in which 

a weak-level relationship between physical activity and the 

risk of omophobia was found. However, another study 

among Saudi E-sports players showed no significant 

association between nomophobia and physical activity (7). 

Overall, a growing but still limited body of empirical 

research has shown increased physical activity to have a 

favorable effect on mental health and a negative association 

with nomophobia (15, 17, 18). However, shortcomings of 

previous investigations have been noted, among them the 

missed opportunity of considering physical activity as a 

moderator variable between nomophobia and relevant 

mental health measures. Investigating the pathways leading 

from nomophobia to distress through physical activity, 

particularly in the vulnerable student population, will be an 

addition to and an enforcement of ongoing prevention and 

intervention efforts to support students’ mental health. In 

this regard, the first objective of the present study was to 

examine the psychometric properties of the DASS-12 

measurement instrument in terms of validity and reliability, 

since the tool has not been validated in our context.We 

sought, as a secondary objective, to investigate the 

moderating effect of physical exercise on the relationship 

between nomophobia and psychological distress among 

Tunisian university students. 

2. Methods and Materials 

2.1. Participants and procedure 

From November 23, 2021, to 19 February 2022, a Google 

Forms poll was used to gather cross-sectional data. To 

acquire data from Tunisian students, we employed a 

snowball sampling strategy among Tunisian student 

Facebook users. This strategy is increasingly used in social 

network investigations (19). Participants completed an 

informed consent form using a particular Google Gmail 

account. Then they asked their friends to do the poll. This 

process allows to construct a customized ballot box to 

govern numerous replies. We utilized Google's Cloud 

Computing infrastructure, which allows each user to submit 

one and only one survey response. However, this method 
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needs a Google email account and restricts access to users' 

IP addresses for concerns of privacy and security. The 

research fulfilled the “CHERRIES” Recommended 

Standards for Online Surveys (20). 

The research was authorized by the Tunisian Institute of 

Sport and Physical Education and was undertaken in 

accordance with the ethical standards of the Declaration of 

Helsinki (1964, 2013) and its subsequent amendments. 

Informed consent was presented to the participants, and 

they were assured that their responses to the Google Forms 

survey would remain anonymous. 

The inclusion criteria were: (1) Being a Tunisian resident, 

Arabic-speaking university student, (2) being aged 18 and 

over, (3) having permanent internet access and being 

consistent smartphone users to retain a relatively uniform 

social and cultural setting, non-residents of Tunisia were 

excluded from the research. 

According to Weber et al. (21), Tunisia has 6.5 million 

Facebook members. For this online survey, we utilized 

Raosoft's sample size calculator and formulae. Similar 

previous research proposed a minimum sample size of 395, 

given a 66% response rate, 5% accuracy or margin of error, 

and 50% proportion with a 95% confidence interval. 

Smartphone users were polled (n=533). After removing 

the surveys with outlets cases (n=38), 495 responses were 

retained. Participants were mostly females (n=320, 64.6%), 

and had an average age of 22.05±2.76 years. 

2.2. Measures 

2.2.1. The Nomophobia questionnaire (NMP-Q) 

The Nomophobia Questionnaire (NMP-Q) is a 20-item 7-

point Likert scale, with item scores ranging from 1 to 7, 1 

indicating "strongly disagree" and 7 indicating "strongly 

agree." It is applied to each NMP-Q item, generating a total 

score. The NMP-Q score is converted into a nomophobia 

level (total score ranging between 20 and 140), with 20 

indicating no nomophobia, 21–59 indicating a mild degree, 

60–99 indicating a moderate level, and 100 or above 

indicating a severe level (22). The scale was first was 

composed of four factors: inability to communicate 

(F1=ITC), loss of connectedness (F2=LOC); inability to 

acquire information (F3=ITAI) and giving up convenience 

(F4=GC) (22). In this study, the pre-existing Arabic version 

of the scale was used (23). This measure had a good 

Cronbach's alpha (= 0.948). 

2.2.2. The DASS-12 Questionnaire 

The DASS-12 represents a shortened version of DASS-

21 (24), and was used to evaluate stress, anxiety and 

depression. The degree to which respondents endorse the 

symptoms over the course of the last week is rated on a scale 

ranging from 0 (did not apply to me at all) to 3 (applied to 

me very much or most of the time). Higher scores reflect 

higher levels of symptom endorsement. The DASS-12 has 

previously shown good reliability and validity across studies 

(25). The Arabic version of the scale was used in this study. 

2.2.3. The Arabic short version of the International 

Physical Activity Questionnaire  

To assess physical activity, we used a short Arabic 

version of the IPAQ scale (www.ipaq.ki.se). The tool 

provides MET-min per week for three types of physical 

activity (walking, moderate-intensity activity, and vigorous-

intensity activity), and the scores were calculated as follows: 

walking = (3.3 × walking minutes × walking days); 

moderate activity = (4.0 × moderate activity 

minutes × moderate activity days); vigorous 

activity = (8.0 × vigorous activity minutes × vigorous 

activity days). Sufficient vigorous activity was established if 

the participant reported 3 or more days of vigorous-intensity 

activity of at least 20 min per day. Similarly, sufficient 

moderate and walking activities were established if the 

participant reported 5 or more days of moderate-intensity 

and walking of at least 30 min per day. Physical activity 

levels were also classified into three categories: inactive, 

minimally active and health-enhancing physically active, 

according to the scoring system provided by IPAQ 

(www.ipaq.ki.se) (26). This IPAQ has established good 

psychometric properties in several populations, including 

the Arabic population (27). 

2.2.4. Statistical analysis 

Skewness and kurtosis tests were used to explore data 

normality, whereas multivariate normality was assessed in 

the confirmatory phase. Asymmetry and kurtosis values 

above 7 were considered non-Gaussian and indicative of 

poor psychometric sensitivity. The Mardia coefficient was 

used to examine multivariate normality.  

The unweighted least squares method with direct Oblimin 

rotation was used for DASS-12 exploratory factor analysis. 

Before factors extractiobn, the polychoric correlation matrix 

http://www.ipaq.ki.se/
http://www.ipaq.ki.se/
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was analyzed. The sample adequacy was assessed using the 

Kaiser-Meyer-Olkin (KMO) statistic (28). 

Barkley and Lepp (29) stated that the KMO value must 

be bigger than 0.50 to accept the factorial solution. The chi-

square value of the Bartlett sphericity test was also 

computed. The factors were kept for eigenvalues > 1 and by 

examining the scree plot. Also, items with factor loading less 

than 0.5 on the proposed factor were eliminated. 

We conducted a confirmatory factor analysis (CFA) with 

the maximum likelihood (ML) method to establish the 

Model parameters. The CFA Goodness-of fit was evaluated 

using a range of model fit indices. Model assessment 

included Chi-square, Chi-Square/DDL Adjusted goodness-

of-fit index (AGFI), goodness-of-fit index (GFI), 

Comparative Fit Index (CFI), Tucker-Lewis Index (TLI), 

root mean square error of approximation (RMSEA), and 

standardized root mean square residual (SRMR) (30). 

Because large samples impact the chi-square fit statistic, the 

ratio of the chi-square statistic to the degrees of freedom 

χ2/df is preferable. 

For GFI and AGFI, Hu and Bentler (31) recommended a 

critical value of 0.90 or higher to accept the model. CFI and 

TLI have a threshold value of 0.95 and higher. Moreover, 

SRMR > 0.08 and RMSEA > 0.08 suggests a reasonable fit. 

The RMSEA 90%CI was included. AIC was also used for 

model comparison, with lower values indicating better fit. 

The internal consistency of the DASS-12 was evaluated 

using the Cronbach´s α coefficient and corrected for item-

total correlations. Cronbach´s α > 0.8, and item-total and 

inter-item correlations >0.4 were considered appropriate.  

Descriptive statistical analyses of the factor structure of 

DASS-12 were performed with SPSS for Windows, version 

26 (IBM Corp), and Amos software for Windows, version 

23 (IBM Corp). The pre-processed data were then loaded 

into SmartPLS 3 (v. 3.3.7), a premier program for Structural 

Equation Modelling based on Partial Least Square Data 

analysis (PLS-SEM). This study used second generation 

statistical and soft computing modelling approaches 

available in the program to establish and analyze modelled 

pathways. The first data processing in SmartPLS 3 was to 

build the conceptual model shown in Figure 2. This was the 

path model of hypothesized associations between the 

included variables. The path model was then assessed using 

two methods: measurement model and structural model 

evaluations. The program assesses both models 

concurrently. 

3. Results 

3.1. Validity and reliability of DASS-12 

3.1.1. Exploratory factor analysis  

Before exploiting the exploratory factor analysis, we 

checked the kurtosis and skewness coefficient to exam the 

normality. All items kurtosis and Skewness coefficients was 

Gaussian with values lower than 2 and 1, respectively. 

While, the Mardia's kurtosis coefficient was 14.62 

confirming multivariate normality.  The results of KMO 

(=0.92) and Bartlett’s Test of Sphericity (χ2=2.71; df=66; 

P<0.001) supported the factorability of DASS12 data. As 

seen in Table 1, Exploratory factor analysis indicated a 

three-factor solution (eigenvalues were 6.15, 1.73, and 1.03 

for the first, second, and third factor, respectively), 

explaining 74.21% of the total variance.  

The first component explained 51.28% of the overall 

variance, the second factor explained 51.28 % of the 

variance, the second 14.38%, and the final factor explained 

8.56 % of the variance (see Table 1).  

Table 1. Initial Eigenvalues, % of variance and factors patterns of DASS-12 Exploratory Factor analysis 

Items Initial Eigenvalues % of variance Factor patterns 

1 2 3 

AN3 6.15 51.28 0.87     

AN2 0.84     
AN1 0.81     

AN4 0.79     

ST2 1.73 14.38   0.85   
ST4   0.85   

ST3   0.83   

ST1   0.77   
DP4 1.03 8.56     0.88 

DP1     0.75 

DP3     0.71 
DP2     0.63 

Note. DASS: Depression, Anxiety and Stress Scales. 

Note. ST items 1-4 are stress items, AN 1-4 are anxiety items, and DP 1-4 are depression items. 



Mechraoui et al. 

 12 

3.1.2. Internal reliability 

Cronbach's alpha was used to assess the three scale 

variables' internal consistency. The indices for all three scale 

components were 0.89 for stress, 0.90 for anxiety and 0.84 

for depression. Each latent variable's adjusted item-total 

correlation was also computed, and the results are shown in 

Table 2. The values were appropriate. 

Table 2. Internal consistency of DASS-12 

Items Scale Mean if Item 

Deleted 

Scale Variance if Item 

Deleted 

Corrected Item-Total 

Correlation 

Cronbach's Alpha if Item 

Deleted 

Cronbach's 

Alpha 

ST1 4.96 5.21 0.76 0.87 0.89 

ST2 4.94 5.04 0.78 0.87 

ST3 4.93 5.08 0.78 0.87 

ST4 4.89 4.84 0.78 0.87 

AN1 3.96 5.69 0.77 0.88 0.90 

AN2 4.00 5.78 0.79 0.87 

AN3 4.08 5.66 0.79 0.87 

AN4 3.96 5.99 0.78 0.87 

DP1 1.80 2.09 0.68 0.80 0.84 

DP2 1.77 2.14 0.62 0.82 

DP3 1.78 2.04 0.68 0.80 

DP4 1.81 2.06 0.73 0.78 

ST items 1-4 are stress items, AN 1-4 are anxiety items, and DP 1-4 are depression items. 

 

3.1.3. Confirmatory factor analysis 

The chi-square value found in the CFA was 76.8 

(P<.001). The values of GFI and AGFI were 0.975 and 

0.962, respectively. In addition, the two indices TLI and CFI 

gravitated toward 1, and thus, respected the threshold value 

of 0.95. Finally, the error indices—RMSEA=0.032 (90 

percent CI 0-0.04) and SRMR=0.014—showed that the 

measurement errors were reasonable (see Figure 1). 

 

 

Figure 1. Confirmatory factor analysis of DASS12 
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3.1.4. Smartpls Model 

The result of the PLS algorithm for moderation analysis 

is presented in Figure 2. 

 

Figure 2. The Smart PLS model 

3.1.5. Reliability and Convergent Validity 

In a SmartPLS model, we may assess construct reliability 

using three coefficients: Cronbach's alpha, Joreskog's 

composite reliability (CR), and Dijkstra-Rho-A. Henseler's 

A reliability coefficient that lies between Cronbach's alpha 

and composite reliability. It has a suggested threshold of 

0.70 for measuring dependability (28). 

The Cronabach's alpha reliability coefficient must be 

better than 0.6 to pass the internal consistency examination. 

The Joreskog Rho composite dependability index must be 

0.7 (28). All indexes are reliable. Convergent validity 

describes how well indicators measure the constructs they 

are designed to measure, i.e., how well a measure correlates 

with another measure of the same construct. PLS examines 

a measure's convergent validity by evaluating the mean 

variance extracted (AVE) (32). 

The AVE is the mean variance of a concept and its 

measurements. It is the total of the squared loads of all 

indicators linked with a construct (divided by the number of 

indicators) (32). 
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Convergent validity is confirmed if a concept and its 

measurements share more variance than other latent 

variables in the same model. AVE fewer than 0.50 suggests 

that the indicators have more mistakes than the constructs' 

average variance explained. As a result, an AVE value of 

0.50 or above is acceptable (32). 

Table 3 shows that all AVE values are over the acceptable 

threshold of 0.5, confirming convergent validity. 

Table 3. Reliability and convergent validity of latent variables 

  Cronbach's Alpha Rho_A Composite Reliability Average Variance Extracted (AVE) 

Anxiety 0.903 0.906 0.932 0.775 

Depression 0.843 0.846 0.895 0.68 

Nomphobia 0.976 0.976 0.978 0.685 

Stress 0.899 0.899 0.929 0.767 

ITC 0.951 0.951 0.962 0.835 

LOC 0.959 0.959 0.968 0.86 

ITAI 0.952 0.952 0.963 0.838 

GC 0.954 0.954 0.964 0.844 

Note. ITC: inability to communicate; LOC: loss of connectedness; ITAI: inability to acquire information; GC: giving up convenience. 

 

3.1.6. Discriminant validity 

The discriminant validity examines if a construct's stated 

phenomena is unique and not reflected by other latent 

variables in the model (32). 

The Fornel-Larcker criteria and Heterotrait-Monotrait 

Ratio of correlation was used to measure discriminant 

validity (HTMT). To be discriminant, a construct's loadings 

must be high on itself and low on others (33). Its second 

discriminant validity may be verified by comparing its 

square root to latent variable correlations (34). The 

correlation matrix shows the square roots of the AVE 

coefficients. The square root of each construct's AVE must 

exceed its greatest association with the others (32). 

Table 4 displays the Hetrotrait- Monotrait Ratio (HTMT) 

criteria, while the diagonal of Table 5 shows Forner Lacker 

Criterion and confirmed the discriminant validity of the 

model. 

Table 4. Hetrotrait- Monotrait Ratio (HTMT) 

 

Anxiety Depression ITC LOC ITAI GC IPAQ Nomophobia 

Depression 0.71               

ITC 0.56 0.59             

LOC 0.55 0.57 0.77           

ITAI 0.46 0.50 0.76 0.79         

GC 0.56 0.58 0.78 0.82 0.80       

IPAQ 0.63 0.70 0.65 0.64 0.63 0.65     

Stress 0.50 0.64 0.58 0.59 0.54 0.55 0.68 0.62 

Note. ITC: inability to communicate; LOC: loss of connectedness; ITAI: inability to acquire information; GC: giving up convenience; IPAQ: International 

Physical Activity Questionnaire. 

Table 5. Forner Lacker Criterion 

Factors Anxiety Depression ITC LOC ITAI GC IPAQ Nomophobia Stress 

Anxiety 0.88 

        

Depression 0.62 0.83 

       

ITC 0.52 0.53 0.91 

      

LOC 0.52 0.52 0.73 0.93 

     

ITAI 0.43 0.45 0.72 0.75 0.92 

    

GC 0.52 0.52 0.74 0.79 0.76 0.92 

   

IPAQ -0.60 -0.64 -0.64 -0.62 -0.62 -0.64 1.00 

  

Nomophobia 0.55 0.56 0.89 0.91 0.90 0.91 -0.70 0.83 

 

Stress 0.45 0.56 0.54 0.55 0.50 0.51 -0.64 0.58 0.88 
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Note. ITC: inability to communicate; LOC: loss of connectedness; ITAI: inability to acquire information; GC: giving up convenience; IPAQ: International 

Physical Activity Questionnaire. 

3.1.7. Structural Model 

In PLS, the predictive capacity of a model or construct is 

determined by the standard path coefficient of each link 

between exogenous and endogenous variables. R2 measures 

how much variation in construction is explained by the 

model. R2 of 0.67 is considered large, 0.33 medium, and 0.19 

poor by (35). 

For effect size, we used Stone-Geisser's Q² value, which 

represents an evaluation criterion for the cross-validated 

predictive relevance effect size. Effect size criteria are as 

follows: small effect size 0.02, medium effect size 0.15, high 

effect size 0.35 (36). 

Medium R2 were found for Anxiety, Depression and 

Stress with 0.40 (Q²=0.30), 0.44 (Q²=0.29), and 0.45 

(Q²=0.34), respectively. 0.49 (Q²=0.33) was demonstrated 

for nomophobia. 

After testing the measurement model and the structural 

model, we ran a bootstrapping algorithm for testing 

hypotheses. The model confirmed that higher levels of 

physical activity are related to lower levels of anxiety, 

depression and stress. Moreover, the model showed that 

higher physical activity levels produce lower levels of 

nomophobia. Likewise, Nomophobia showed direct positive 

effects on Stress, Depression and Anxiety scores (see Table 

6). 

Table 6. Direct links hypothesis testing 

 

Mean (M) Standard Deviation (STDEV) T  P  Hypothesis 

IPAQ -> Anxiety -0.60 0.03 21.15 <0.001 Confirmed 

IPAQ -> Depression -0.64 0.03 25.59 <0.001 Confirmed 

IPAQ -> Stress -0.64 0.03 25.98 <0.001 Confirmed 

IPAQ -> F1=ITC -0.62 0.02 25.88 <0.001 Confirmed 

IPAQ -> F2=LOC -0.64 0.02 26.43 <0.001 Confirmed 

IPAQ -> F3=ITAI -0.63 0.02 26.40 <0.001 Confirmed 

IPAQ -> F4=GC -0.64 0.02 26.33 <0.001 Confirmed 

Nomophobia -> Anxiety 0.22 0.04 5.08 <0.001 Confirmed 

Nomophobia -> Depression 0.21 0.05 4.58 <0.001 Confirmed 

Nomophobia -> Stress 0.22 0.05 4.28 <0.001 Confirmed 

Note. ITC: inability to communicate; LOC: loss of connectedness; ITAI: inability to acquire information; GC: giving up convenience; IPAQ: International 

Physical Activity Questionnaire. 

 

The analysis of Table 6 in the paper, focusing on the 

moderating effects of the International Physical Activity 

Questionnaire (IPAQ) on the relationships between 

nomophobia and depression, anxiety, and stress, reveals 

distinct outcomes. The hypothesis that physical activity 

moderates the relationship between nomophobia and 

depression is rejected, as indicated by a non-significant 

mean (-0.02) and a high p-value (0.52). In contrast, the 

hypotheses for anxiety and stress are confirmed, with both 

showing significant negative mean values (-0.08), low p-

values (0.039 for anxiety and 0.038 for stress), and T-

statistics above 2.0. This suggests that higher levels of 

physical activity are associated with lower levels of anxiety 

and stress in individuals with nomophobia, but no such 

moderating effect is observed for depression. 

 

 

4. Discussion 

The main objective of this study was to present a 

conceptual model to test the hypothesis that physical activity 

has a significant moderating role in the relationships 

between nomophobia and psychological distress (as 

indicated by levels of stress, anxiety and depression) among 

Tunisian university students. Also, the study sought to 

explore the psychometric qualities of the Arabic DASS-12 

in our sample. The results of the measurement model 

confirmed that all DASS-12 items were adequate and 

reliable for measuring the latent psychological distress 

constructs, suggesting the appropriateness of the scale for 

use in Arabic-speaking individuals, at least in Tunisia. Also, 

the analysis of the structural model suggested that higher 

levels of physical activity and more nomophobia are 

positively associated with greater stress, anxiety and 
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depression. Finally, our results showed that physical activity 

has a moderating effect on the associations between 

nomophobia and stress, as well as between nomophobia and 

anxiety. 

As for the direct effect, our findings expand the existing 

knowledge by providing further support for the positive 

association between nomophobia and depression, anxiety 

and stress. In agreement with our results, Tolan and Karahan 

(6) and Kubrusly et al. (37) found a positive correlation 

between higher nomophobia scores and more severe 

depression, anxiety, and stress symptoms as assessed by the 

DASS scale among university students (6, 37). In many 

studies, nomophobia has been associated with both 

depression and stress (4, 38, 39). According to a systematic 

review and a meta-analysis conducted by Yang and co-

workers (40), a significantly increased risk of depression and 

anxiety was prominent in people with nomophobia. Similar 

evidence was also found in a cross-sectional study involving 

1386 high school students aged 14 to 17 years old. The 

study’s results indicated that nomophobia is an emerging 

mental health condition, particularly among male 

adolescents, and it is significantly associated with 

depression, anxiety, and poor quality of life. Veerapu and co-

workers (41) showed comparable conclusions in a study 

where nomophobia and anxiety were positively correlated. 

In a broader perspective, although not addressing the 

particular construct of nomophobia, previous research has 

emphasized the impact of problematic mobile phone use 

with symptoms of depression and anxiety (40). Similar 

patterns of associations between these variables have also 

been demonstrated in Arabic countries (4, 7, 42). 

With regard to the indirect effect of physical activity on 

the association between nomophobia and distress, our 

hypothesis was partially confirmed, indicating that physical 

activity moderated this relationship only for the anxiety and 

stress dependent variables. These findings are clinically 

relevant and have important implications that we propose 

later in this paper. As expected, we found a negative 

association between IPAQ scores and anxiety, depression, 

and stress. Participants with higher levels of physical activity 

had lower levels of anxiety, depression, and stress. Previous 

research backs up our findings, indicating that physical 

activity is negatively associated with anxiety, 

depression, and stress (43). Meyer and co-workers (44) also 

found that during the COVID-19 lockdown, a reduction in 

physical activity was associated with higher negative mental 

health, lower positive mental health, and more severe 

anxiety and depression symptoms. Anxiety symptoms were 

more common in those who did not fulfil moderate – to –

 vigorous PA (MVPA) requirements, and the degree of 

anxiety symptoms was inversely related to weekly minutes 

of intense activity. During the fall 2020 COVID-19 

shutdown in Spain, 2,250 middle-aged adults were found to 

have a similar link between physical activity and reported 

anxiety (45). Those who met WHO requirements for 

physical activity were roughly half as prone to anxiety (45). 

In addition, research showed that vigorous, but not moderate 

physical activity or walking, was negatively associated with 

stress; Weekly time spent in vigorous physical activity was 

negatively associated with stress independent of age, sex, 

and hours worked per week (46). Furthermore, the model of 

the present study showed direct effects of the four factors of 

nomophobia on IPAQ. This suggests that when students’ 

nomophobia levels increase, their physical activity may 

decrease. Our findings are in line with previous reports of an 

association between physical activity and nomophobia, such 

as the work of Christofaro and co-workers (47). Similarly, 

Bichu and Kumar (15), suggested a negative correlation 

between nomophobia and level of physical activity in young 

adults. Also, Halil Tan (16) found a positive relationship 

between physical activity and the risk of nomophobia. This 

is, to our knowledge the first study that demonstrated the 

moderating role of physical activity in the relationship 

between nomophobia and distress. Although based on cross-

sectional results, along with a limited evidence, the present 

findings suggest that exercise interventions may be 

considered as an alternative non-pharmacological approach 

for treating individuals with nomophobia (48). 

5. Study limitations 

This study has some limitations that should be discussed. 

First, due to its cross-sectional design, no causal conclusions 

can be drawn. Second, the self-report measures may lead to 

response and recall biases. Third, we only included 

university students, which limits the generalizability of our 

findings to other extended populations. Future research 

should seek to further explore nomophobia in nonstudent 

populations of different social and economic groups, and 

among different age and ethnicity groups. Finally, our study 

did not explore correlations between levels of nomophobia 

and other mental health indicators, such as students’ 

personality, solitude behavior or time spent using the mobile 

phone. Hence, we recommend considering these factors in 

further investigations. 
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6. Study implications 

Because of their age and the life stressors they face, 

university students are at heightened vulnerability to both 

behavioral and mental health problem. Therefore, helping 

students in overcoming behavioral addictions and their 

subsequent effects on mental health is necessary for 

educators, administrators, counselors and researchers. 

By confirming the moderating effect of physical activity 

in the relationship between nomophobia and anxiety/stress, 

we offer new avenues for intervention in the vulnerable 

population of students. In other words, we suggest that 

increasing physical activity may help buffer the harmful 

effects of nomophobia on anxiety and stress symptoms 

among students. Several previous studies have identified 

physical activity as a possible intervention for reducing 

anxiety symptoms, especially among adolescents and young 

people (49, 50). Recent meta-analyses have demonstrated 

that physical activity, regardless of the participants’ age or 

geographic location, can protect against distress symptoms 

(17). Other researchers have found that physical activity can 

help people relax and manage stress (44, 51). A growing 

number of experimental investigations suggest that 

increased physical activity has favourable benefits for 

mental health (17, 18, 52). Changes in physical activity 

levels were found to have a substantial inverse relationship 

with the degree of depression, stress, and post-traumatic 

stress (12). However, while behavioral therapies (such as 

cognitive behavioral therapy, reality therapy, family-based 

group therapy, and positive psychology intervention) have 

long been known to be successful in reducing nomophobia, 

adjuvant therapies (exercise or physical activity) have only 

recently attracted research attention (53). This calls for 

future prospective experimental studies investigating the 

effect of physical activity and exercise interventions on the 

nomophobia-distress relationship. 

7. Conclusion 

Considering the increasing amounts of time spent on 

smartphones, the increasing nomophobia cases, and the 

global digitalization over the past few years, finding ways to 

combat the negative consequences of the digital 

development seems crucial. The findings of our study 

indicate that physical activity moderated the effects of 

nomophobia on stress and anxiety, but not on depression. 

This study preliminarily supports the beneficial effects of 

physical activity on students' mental health. Our findings 

could be considered as a useful supplement to current 

preventative and intervention efforts. However, it is crucial 

to explore the different effects from different types of 

physical activities, and the contexts of practice such as 

recreational sports. Finally, our results confirm that the 

DASS-12 scale is a valid and reliable tool, which can be 

administered to measure depression, stress, and anxiety 

levels for Arabic populations. This scale will help in future 

Arabic research efforts. 
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