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Abstract 

 

Problematic smartphone use has become a global problem with broad implications for educa-

tion. The present meta-analysis studies the relationship between problematic smartphone use 

and procrastination in students. A literature search was conducted in Web of Science, PsycIn-

fo and Scopus databases, obtaining a total of 18 articles that met the inclusion criteria, with a 

total sample of 8,679 participants. The results confirmed a positive relationship of moderate 

intensity between problematic smartphone use and procrastination in students (Zr = 0.40). The 

possible moderating effects of participants’ gender, age and educational level were analyzed. 

There is a need to implement programs to prevent problematic smartphone use in students and 

to continue investigating the relationship between the two variables, especially through longi-

tudinal studies. 

 

Keywords: Problematic smartphone use, Procrastination, Education, Meta-analysis. 
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Resumen 

 

El uso problemático del smartphone se ha convertido en un problema a nivel global con am-

plias repercusiones en el ámbito educativo. El presente meta-análisis estudia la relación entre 

el uso problemático del smartphone y la procrastinación en estudiantes. La búsqueda biblio-

gráfica se realizó en las bases de datos Web of Science, PsycInfo y Scopus, obteniendo un 

total de 18 artículos que cumplían los criterios de inclusión, con una muestra total de 8,679 

participantes. Los resultados confirman una relación positiva de intensidad moderada entre el 

uso problemático del smartphone y la procrastinación en estudiantes (Zr = 0.40). Los posibles 

efectos moderadores del sexo, la edad y el nivel educativo de los participantes fueron analiza-

dos. Se indica la necesidad de implantar programas para prevenir el uso problemático del 

smartphone en estudiantes y de continuar investigando la relación entre las dos variables, es-

pecialmente mediante estudios de tipo longitudinal. 

 

Palabras Clave: Uso problemático del smartphone, Procrastinación, Educación, Meta-

análisis 
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Introduction 

 

Procrastination, understood as the voluntary, irrational delay of behavior despite the 

anticipation of a potential negative outcome (Steel, 2011), is a common behavior in contem-

porary societies (Ferrari et al., 2007). Especially important is the study of procrastination in 

the educational setting, since postponement of study and of assignments has been negatively 

associated with factors like academic achievement (Gareau et al., 2019; Hidalgo-Fuentes et 

al., 2021), academic engagement (Aspée et al., 2021; Closson & Boutilier, 2017), intent to 

continue one’s studies (Bäulke et al., 2018; Bäulke et al., 2021) and academic motivation 

(Cavusoglu & Karatas, 2015; Ljubin-Golub et al., 2019). Although procrastination occurs at 

every level of education, this type of behavior is more frequent among university students 

(Janssen, 2015), with prevalence rates between 30% and 60% (Rabin et al., 2011). 

  

Since smartphones first appeared in 2007, the popularity of this digital device has been 

rising constantly, in 2020 reaching a total of 3.6 billion users worldwide (O’Dea, 2021). De-

spite all the advantages offered by smartphone use, such as increased possibilities for com-

munication or easy access to information, problematic smartphone use in recent years has 

become a public health issue (World Health Organization, 2015). Although problematic 

smartphone use has often been conceptualized as smartphone addiction in the scientific litera-

ture, some authors advise against referring to it as an addiction (Panova & Carbonell, 2018), 

given that the DSM-5 (American Psychiatric Association, 2013) does not recognize this type 

of problem as a behavioral addiction, and it overlaps with other behaviors that are found in 

different studies, such as problematic Internet use or use of social networks (Montag et al., 

2019; Sha et al., 2019). Problematic smartphone use has been associated with a large number 

of negative consequences, such as substance abuse (Grant et al., 2019), anxiety (Kim et al., 

2018), depression (Boumosleh & Jaalouk, 2017), low quality sleep (Cabré-Riera et al., 2019), 

decrease in social support networks (Herrero et al., 2019) and in general, lower quality of life 

(Buctot et al., 2020). In addition, problematic smartphone use also has a negative impact in 

the educational sphere, being related to low academic achievement (Amez & Baert, 2020). 

 

In recent years, different research studies have examined the association between 

problematic smartphone use and procrastination in the academic sphere (Rozgonjuk et al., 

2018; Shi et al., 2021), but to date there has been no quantitative investigation of the effect 

size of the different studies that address this problem. Therefore, the aim of the present meta-
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analysis was to examine whether problematic smartphone use is related to procrastination in 

the academic sphere, and if so, to evaluate the strength of this relationship. In addition, we 

will also examine whether the association between problematic smartphone use and procrasti-

nation is moderated by other variables observed in the study samples. 

 

Method 

 

Bibliographic search 

 A bibliographic search was carried out to identify articles related to problematic 

smartphone use and procrastination in students. The search was carried out during the months 

of May and June 2021, using the Web of Science, PsycInfo and Scopus databases, and the 

terms “procrastination”, “smartphone”, “cell phone”, “cellular phone”, “mobile phone”, “cel-

lular” and “telephone”, as well as the Boolean operators “and” and “or”. The search focused 

on peer-reviewed scientific articles, without placing any restriction on their publication date.  

Additionally, the article references were searched manually to avoid missing any pertinent 

studies. 

 

Inclusion criteria 

 The inclusion criteria were as follows: a) the constructs of problematic smartphone use 

and procrastination were measured, b) correlation coefficients between the two measures were 

presented, c) written in Spanish or English, and d) the participants were students. Of the 53 

articles selected, 18 met these criteria (Akinci, 2021; Ayadi et al., 2021; Cebi et al., 2019; 

Elhai et al., 2021; Hong et al., 2021; Li et al., 2020; Márquez-Hernández et al., 2020; Prze-

piorka et al., 2021; Qaisar et al., 2017; Rozgonjuk et al., 2018; Saad, 2020; Saad & Khalifa, 

2020; Wang & Lei, 2019; Wang et al., 2019a; Wang et al., 2019b; Yang et al., 2019; Yang et 

al., 2020; Zhen et al., 2020). The flow diagram shows the article search and selection process 

(see Figure 1). 
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Figure 1 . Modified PRISMA flow diagram of the search and selection process (Moher et al., 

2009) 

 

Coding of studies 

 The selected articles were introduced into a coding table that included the following 

information (See Table 1): study identification, sample size, educational level of participants, 

average age of the participants, percentage of women in the sample, instrument used to meas-

ure problematic smartphone use, instrument used to measure procrastination, and correlation 

between problematic smartphone use and procrastination (in the case of longitudinal studies, 

only the correlation of the Time 1 measurement was used). When a publication did not pre-

sent some of the required data, we wrote to the correspondence author, requesting the infor-

mation via e-mail; if no answer was obtained, the information appears as a missing value. 

 

Studies identified through the 
database search 

(n = 96) 

n = 53 (Elimination of duplicates) 

n = 51: Title and abstract review n = 19 Studies eliminated 

n = 34: Full text review 

N = 18 Studies included in the 
meta-analysis 

n = 16 Studies eliminated 

Studies identified through  
other sources 

(n = 2) 
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Table 1. Characteristics of the studies included in the meta-analysis 

 

Study N Sample 
Average 

age 
% 

female 
Problematic 

smartphone usea 
Procrastinationb 

Correla-

tion 
Akinci, 

2021 
632 University 21.30 31.20 SAS-SV APS r=0.40 

Ayadi et al., 

2021 
200 Secondary  50.00 SMPAQ TPS r=0.29 

Çebi et al., 

2019 
571 University 19.03 70.20 PMPUS APS r=0.42 

Elhai et al., 

2021 
103 University 19.28 66.99 SAS-SV IPS r=0.42 

Hong et al., 

2021 
633 Secondary 13.61 56.40 MPPUS-10 GPS r=0.45 

Li et al., 

2020 
483 University 20.20 56.00 SAS-SV TPS r=0.56 

Márquez-

Hernández 

et al., 2020 
124 University 20.92 79.00 MPPUS 

MDMQ (procrastina-

tion subscale) 
r=0.13 

Przepiorka 

et al., 2021 
478 University 19.93 64.00 AMPUS GPS r=0.27 

Qaisar et 

al., 2017 
200 University 20.98 50.00 PMPUQ GPS r=0.61 

Rozgonjuk 

et al., 2018 
366 University 25.75 78.69 E-SAPS18 API r=0.15 

Saad, 2020 68 Secondary 13.60  BSAS TPS r=0.41 
Saad & 

Khalifa, 

2020 
228 Secondary 14.60  BSAS TPS r=0.41 

Wang & 

Lei, 2019 
762 Secondary 16.79 56.00 SAS-SV GPS r=0.31 

Wang et al., 

2019a 
772 Secondary 16.81 55.96 SAS-SV GPS r=0.32 

Wang et al., 

2019b 
794 Secondary 16.80 55.00 SAS-SV GPS r=0.34 

Yang et al., 

2019 
475 University 19.77 44.00 SAS-SV IPS r=0.36 

Yang et al., 

2020 
1004 University 19.40 76.69 MPAI GP r=0.40 

Zhen et al., 

2020 
786 Secondary 13.96 47.80 MPDS GPS r=0.40 

aMPPUS-10 = Mobile Phone Problem Use Scale – Short Version; SAS-SV Smartphone Addiction Scale – Short 

Version; MPDS = Mobile Phone Dependency Scale; SMPAQ = Savari Mobile Phone Addiction Questionnaire; 

BSAS = Brief Smartphone Addiction Scale; PMPUQ = Problematic-Mobile-Phone Use Questionnaire; MPPUS 

= Mobile Phone Problem Use Scale; AMPUS = Adapted Mobile Phone Use Habits; E-SAPS18= Estonian 

Smartphone Addiction Proneness Scale; PMPUS = Problematic Mobile Phone Use Scale; MPAI = Mobile Phone 

Addiction Index. 
bGPS = General Procrastination Scale; IPS = Irrational Procrastination Scale; APS = Academic Procrastination 

Scale; TPS = Tuckman Procrastination Scale; MDMQ = Melbourne Decision Making Questionnaire; API = 

Aitken Procrastination Inventory. 
 

Data analyses 

For all the analyses of studies included in the meta-analysis, due to their asymmetrical 

distribution, Pearson correlation coefficients were extracted between problematic smartphone 

use and procrastination and converted into Fisher z scores using the formula Z = 
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0.5*ln[(1+r)/(1-r)], while using the formula Vz = 1/n-3 for calculating their variance. After the 

analyses, the Fisher z values were again converted into Pearson correlation coefficients to 

facilitate interpretation (Borenstein et al., 2021). 

 

All the analyses were performed using the Major statistical package for Jamovi (Ham-

ilton, 2018) and the program Meta-Essentials 1.5 (Suurmond et al., 2017). A random effects 

model with a restricted maximum likelihood estimator was used to estimate effect size and the 

95% confidence interval (CI). Random effects models are considered preferable to fixed ef-

fects models as they present more precise estimates with more realistic CIs (Kisamore & 

Brannick, 2008).  Following Cohen (1988), effect sizes between 0.1 and 0.3 were considered 

small, between 0.3 and 0.5 were considered moderate, and greater than 0.50 were considered 

large.  

 

Cochran's Q and the I2 statistic were used to assess variability. Cochran's Q indicates 

whether there is statistically significant heterogeneity between the different effect sizes, while 

the I2 statistic reflects the degree of variability among the effect sizes of the studies. As a 

guideline, I2 values of 25%, 50% and 75% can be considered low, moderate and high, respec-

tively (Higgins et al., 2003). 

 

The risk of publication bias was assessed using two procedures: Egger's test and calcu-

lation of Rosenthal's fail-safe number. Egger's test assumes that if publication bias exists, 

studies with a smaller sample size will have significantly different effect sizes than studies 

with larger samples; while Rosenthal's method calculates the number of unpublished studies 

with non-significant results that would be necessary to cancel out the effect size found in the 

meta-analysis. 

 

It was hypothesized that subjects’ age, sex and educational level could act as moderat-

ing variables in the association between problematic smartphone use and procrastination. The 

moderating role of gender (coded as the percentage of females in the sample) and of age was 

assessed using meta-regression; while in the case of educational level (secondary vs. universi-

ty), being a categorical variable, a subgroup analysis was used. 
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Results 

 

The search resulted in the retrieval of 18 studies with a total sample of 8,679 subjects. 

The 18 studies included in this meta-analysis were published between 2017 and 2021. Ten of 

the studies were conducted with university students, while in the remaining eight, the samples 

consisted of secondary students. The mean age of participants ranged from 13.6 to 25.75 

years, but two studies did not report the age of the subjects. In relation to sex, eleven studies 

had a higher percentage of women in the sample, in two there was total parity, in three there 

was a higher percentage of men, and in the remaining two studies this data is not presented. 

The instrument used most often to measure problematic smartphone use was the Smartphone 

Addiction Scale-Short Version (Kwon et al., 2013), while in the case of procrastination, the 

most common test was the General Procrastination Scale (Lay, 1986). 

 

To study the possible relationship between procrastination and problematic 

smartphone use in students, the effect size was estimated along with a 95% CI. As observed in 

Table 2, the results showed a global effect size of Zr = 0.40 (CI 95% = 0.33 - 0.46), a moder-

ate effect size considering Cohen’s criteria (1988). The confidence interval did not contain the 

zero value, thereby excluding the null hypothesis of zero correlation between problematic 

smartphone use and procrastination in students. Based on these results, therefore, we conclude 

that the more students engage in problematic smartphone use, the greater their tendency to 

procrastinate. 

 

Table 2. Effect size and 95% Confidence Interval 

TEZr TEr Z p 
CI 95% (Zr) CI 95% (r) 

LI LS LI LS 

0.40 .38 12.5 < .001 0.33 0.46 .32 .43 

 

 

Figure 2 presents the forest plot with Zr effect sizes, and the 95% CI for each study in-

cluded in the present meta-analysis; as seen here, the different effect sizes range between Zr = 

0.13 and Zr = 0.71. 
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Figure 2 . Forest Plot 

 

Regarding the possible presence of publication bias, the Egger test showed no evi-

dence of significant bias (p = .927). However, following Botella and Sánchez-Meca’s (2015) 

recommendation to use a second procedure to check for possible publication bias, we carried 

out an analysis of Rosenthal’s fail-safe number. The result of n = 8.091 (p < .001) indicated 

the robustness of the effect size found, since it would take 8,091 unpublished studies with an 

effect size of zero to make the p value non-significant, hence, approximately 80 times more 

than the general criterion of (5*k)+10, where k represents the number of studies included in 

the meta-analysis (Botella & Sánchez-Meca, 2015). 

 

Effect size heterogeneity of the studies included in the meta-analysis was assessed 

through Cochran's Q and the I2 statistic (Higgins et al., 2019). The results indicated that the 

studies were heterogeneous, thus ruling out the homogeneity hypothesis (Q = 102.180; p < 

.001). The I2 statistic showed high heterogeneity with a value of 87.49%, indicating that the 

effect size found may be moderated by other variables. 

 

In the meta-regression analyses, there were no indications that the effect size varied 

between studies as a function of the average age of the participants (intercept = .591; 
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β = -.010; p = .323) or of the percentage of women in the sample (intercept = .631; β = -.004; 

p = .116), suggesting stability across age and sex.  As for the variable of educational level, the 

subgroup analysis showed no significant differences (Q = .17; p = .681); effect size in the 

studies with secondary students was Zr = 0.38 (CI 95% [0.37, 0.40]), and Zr = 0.40 (IC 95% 

[0.28, 0.53]) in studies with a sample of university students. 

 

Discussion and Conclusions 

 

The aim of this study was to provide a reliable estimation of the relationship between 

problematic smartphone use and procrastination in the academic setting. A systematic review 

of the literature was carried out in order to identify studies dealing with this problem and to 

conduct a meta-analysis whereby we could obtain the effect size between the two variables 

studied. 

 

The systematic review identified 18 studies that met the inclusion criteria and were in-

cluded in the meta-analysis, having a total combined sample of 8679 participants.  The results 

of the analyses indicate that, in general, problematic smartphone use and procrastination 

among students of different educational levels show a relationship of moderate intensity (Zr = 

0.40), such that students with high levels of problematic smartphone use also score higher in 

procrastination. This positive association between the two variables is consistent, as all the 

studies included in the meta-analysis showed positive correlations between problematic 

smartphone use and procrastination. The relationship between problematic smartphone use 

and academic procrastination is an expected result, given that excessive use of this device has 

been associated with numerous negative consequences in the educational setting (Aspée et al., 

2021; Hidalgo-Fuentes et al., 2021; Ljubin-Golub et al., 2019; Samaha & Hawi, 2016).  Gen-

erally speaking, smartphone use or Internet access have been considered activities that en-

courage procrastination behaviors (Reinecke et al., 2018). According to Rozgonjuk et al. 

(2018), for example, the fact that both problematic smartphone use and procrastination are 

maladaptive coping strategies leads to frequent correlations between the two. Additionally, 

following the theoretical model proposed by Billieux et al. (2015), problematic smartphone 

use is related to risk factors such as low self-esteem and lack of self-control, variables that 

have also been associated with academic procrastination (Uzun et al., 2020). In addition to its 

association with problematic smartphone use, procrastination in students has also been related 
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to other technology addictions such as problematic use of Internet (Aznar-Díaz et al., 2020; 

Geng et al., 2018) or social networks (Przepiorka et al., 2021; Şahin, 2014).   

 

Regarding possible moderating variables in this relationship, even though we found 

gender differences both in problematic smartphone use (Amador-Licona et al., 2019; Nayak, 

2018) and in procrastination (Balkis & Duru, 2017), participants’ sex did not turn out to be a 

significant moderator in the effect size found. Neither did participants’ mean age modify the 

intensity of the association found, even though age is negatively related to problematic 

smartphone use (Elhai et al., 2019). Finally, although procrastination in the educational set-

ting is more frequent in university students than in secondary students (Janssen, 2015), partic-

ipants’ level of education also failed to produce a moderating effect on the the effect size 

found. 

 

While the results of this meta-analysis are a valuable contribution concerning the rela-

tionship between problematic smartphone use and procrastination in the academic setting, 

they are not free of limitations. On one hand, all but one of the studies included in the meta-

analysis are cross-sectional, making it impossible to establish causal inferences between the 

study variables. It is also important to note that the number of studies included in this meta-

analysis is not very high, showing a need for continued research on the relationship between 

problematic smartphone use and academic procrastination. Finally, the association between 

problematic smartphone use and procrastination in the different studies might be affected by 

the variety of tests used to measure the two variables. 

 

Despite these limitations, the present study makes a positive impact by synthesizing 

research that has examined the relationship between problematic smartphone use and procras-

tination in students. Although the results found cannot ensure that the relationship between 

the study variables has a causal nature, the fact that problematic smartphone use is a predictor 

of academic procrastination indicates that it would be positive to develop preventive programs 

against problematic smartphone use and and apply them with students, in order to reduce pro-

crastination in the educational setting. Thus, and given that smartphone use seems to be relat-

ed to low self-control, resilience-related intervention programs to control smartphone use and 

improve time management could have positive effects. Although further research is needed 

due to the low number of available studies, two recent meta-analyses have shown that inter-
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ventions to reduce the severity of problematic smartphone use have shown good effectiveness 

(Augner et al., 2021; Malinauskas & Malinauskiene, 2019). 
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