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Abstract 

Exploration of the variables that mediate or moderate the force of stress on smartphone addiction is 

required. The present contrivance aimed to determine the mediating effect of interpersonal relationship 

in relation to stress and smartphone addiction among nursing students.Subjects consisted of 261 nursing 

students. A survey was conducted with organized questionnaires. Stress was measured with the Stress 

Response Inventory (SRI). Smartphone addiction was evaluated with the S-scale (Smartphone addiction 

proneness scale) for adults. The ability for interpersonal relationship was measured using the 

Relationship Change Scale (RCS). Data were analyzed using Baron and Kenny’s mediating analysis, and 

Sobel test which was used to testify the signification of mediating effect. The degree of smartphone 

addiction in nursing students according to individual characteristics was significantly different according 

to gender. Stress was positively correlated with smartphone addiction and negatively correlated with 

interpersonal relationship, while smartphone addiction was negatively correlated with interpersonal 

relationship. These findings also showed a partial mediating effect of interpersonal relationship on the 

force of stress on smartphone addiction. This result indicates that interpersonal relationship can act as a 

protective factor which contributes to reducing smartphone addiction. Programs or activities to facilitate 

interpersonal relationship are recommended to reduce smartphone addiction in nursing students. In 

addition, factors influencing smartphone addiction should be further explored in future studies. 
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Introduction 

Within the advent of ubiquitous networks and development of smartphone devices, the use of 

smartphones is increasing day by day. As various applications (apps) have been developed, so 

has the range of smartphone use expanded. Problems such as addiction due to excessive use 

have increased continuously by smartphone usage throughout life, so the need of intervention 
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measures or policies to prevent smartphone addiction seem appropriate (Parket al., 2014). 

According to a survey (Ministry of Science and ICTet al., 2019), the rate of smartphone 

overdependence among high risk and potential risk groups in Korea was 20.0% in 2019 – an 

increase of 0.9% compared to the previous year. The influence of smartphones has grown 

tremendously among college students, and the proportion of addictions resulting from 

smartphone usage has increased (Kang et al., 2020). It has been reported that ratesof excessive 

smartphone usage by college students is 27.4% (Cho and Kim, 2014) higher than the 26.7% for 

high school students (Lee and Eo, 2015). A study (Lee, 2019) investigated smartphone 

dependency (SD) based on school level employing materials from the Seventh Korean Children 

and Youth Panel Survey, and reported that college students had the highest SD score, followed 

by high school students and middle school students. Another study (Kim, 2020) showed that 

nursing college students demonstrated higher levels of smartphone addiction (30.0%) than 

general university students (Cho and Kim, 2014). Therefore, studying the factors affecting 

smartphone addiction and the variables that mediate or moderate the influence of such addiction 

are needed for the nursing student population. 

Stress had been found as a hazardcomponent for smartphone addiction amongst college 

students (Juet al., 2019); the same result was also observed in a study (Kim, 2020) of nursing 

students. It is said that students suffer psychological distress or conflict from various causes and 

that smartphone addiction could arise as a form of stress avoidance from such experiences (Jeon 

and Jang, 2014). Kang and colleagues (Kang et al., 2016) examined the forceof stress on 

interpersonal relationships in 222 university students and determined that students displayed 

lower human relationship skills as the level of stress from their studies increased. Lee and 

colleagues(Lee et al., 2014) revealed a negative correlation (r = -.285, p< .001) between stress 

and interpersonal relationship in 170 nursing students. Several studies have exposed that 

interpersonal relationships and smartphone addiction are related. A study of college students 

(Cho and Jeon, 2016) reported that the mean score of interpersonal relationship in a problematic 

mobile phone use (PMPU) set was lower than that of the non-PMPU set. In addition, 

interpersonal relationship was significantly associated with PMPU (OR 0.95 [95% CI 0.91-

1.00], p< .05), after controlling for other covariates. In a study of 260 heath science students 

(Lee and Cha, 2014), smartphone overuse was negatively related with an individual’s 

interpersonal relationship which, in turn, was negatively related to depression. Failure to form 

mellifluent interpersonal relationships or confrontation by others in an unfamiliar situation can 

cause interpersonal anxiety. Researchers (Park and Park, 2017) confirmed a positive correlation 

between interpersonal relationship anxiety and smartphone addiction in 173 nursing students. 

Nursing students must communicate effectively with friends and professors at university and 
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with patients, nurses, and healthcare workers in clinical institutions while maintaining good 

interpersonal relationships. Therefore, the ability for interpersonal relationship is an important 

capacity for nursing students (Lee et al., 2018). Interpersonal relationship was a factor 

influencing the level of smartphone usage among nursing students (Kim and Kim, 2016). Most 

of the existing studies have only looked partially at the relationship between stress and 

smartphone addiction or interpersonal relationship and smartphone addiction. There is a paucity 

of studies that evaluate the relationship between stress, smartphone addiction, and interpersonal 

relationship concurrently. A recent studyof university students (Baeket al., 2016)investigated 

the mediating effect of interpersonal relationship between stress and smartphone addiction; 

however, research on nursing students has not yet been conducted. Therefore, thisresearchwas 

carried out to identify the mediating strengthof interpersonal relationship in relation to nursing 

students’ stress and smartphone addiction. 

 
Materials and Methods 

Research design 

This research is a cross-sectional predicative study to affirm the mediating effect of 

interpersonal relationship between stress and smartphone addiction amongst nursing students. 

Figure 1 shows the mediation model of the present study. 

 

 

 

Figure 1. Mediation model of the present study 

 

Research participants 

The participators of this research were students attending the nursing department of a university 

in Chungcheongnam-do. Students who got the end of the research and assented in writing to 

partake in the research were included. The survey was conducted from September 10, 2018 to 

September 19, 2018 using structured questionnaires. The numeral of participators was 

computed by G*Power 3.1.9.2. In the regression analysis, sample size was calculated as 146 

when the effect size was .15, significance level was .05, and power was .95, with 6 predictive 

variables. Accordingly, the questionnaires were distributed to 270 people, and the data of 261 
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persons, excluding 9 missing cases, were analyzed. 

Research instruments 

Stress was measured by using the Stress Response Inventory (SRI) (Kohet al., 2000). It is 

composed of 39 items with a 5-point Likert scale and possible points reach from 0 to 156; 

higher total score indicates higher perceived stress. The Cronbach’s α was .96 in this research.  

The S-scale (Smartphone addiction proneness scale) for adults (National Information Society 

Agency, 2011) was used to size the degree of smartphone addiction. It is made up 15 items with 

a 4-point Likert scale with a scaled score ranging from 15 to 60; higher total score indicates 

more addictive use of the smartphone. It is classified into three user groups according to the 

total score; high risk (≥ 44) / potential risk (40-43) / general (≤ 39) user group. The Cronbach’s 

α was .78 in this research.  

The ability for interpersonal relationship was utilized as the mediating variable. The level of 

ability for interpersonal relationship of participants was evaluated by the Relationship Change 

Scale (RCS) (Schleinand Guerney, 1971). It was subsequently translated to the Korean 

language (Moon S M, 1980). There are 25 queries with a 1 to 5 scale (1, very dissatisfactory; 5, 

very satisfactory) with the total score reaching from 25 to 125, the higher the score indicating 

higher satisfaction of one’s interpersonal relationships. The Cronbach’s α was .91 in this study. 

Statistical analysis 

Data were analyzed descriptively to examine participant characteristics and level of stress, 

smartphone addiction, and interpersonal relationship. To appraise dissimilarity in smartphone 

addiction by characteristics of participators, ttest or one-way analysis of variance was 

computed. The IBM SPSS version 24.0 was employed for all data analysis. Baron and Kenny’s 

mediating analysis according to the three-step procedure and Sobel test using Statistics 

Calculator 4.0 were performed to determine the mediating effect of interpersonal relationship 

on the force of stress on smartphone addiction. 

 
Results and Discussion 

General characteristics of participators are shown in Table 1. Of the 261 participants total, 

80.5% (n = 210) were female and 19.5% (n = 51) were male students. As for participant age, 

63.2% (n = 165) were between 20 and 24 years old, and 29.5% (n = 77) were under 19 years 

old. The mean age was 21.25 years (SD = 3.32). Students in the first, second, and fourth grades 

of nursing college were each 27.9% (n = 72), while 23.0% (n = 60) were in their third year. The 

relationship between general characteristics of the study subjects and smartphone addiction is 

summarized in Table 1. Smartphone addiction was significantly associated with gender (p< 
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.01). The average score of smartphone addiction among female pupils was higher than that of 

male pupils; however, there were no differences according to age or grade. 

 

Table 1: Smartphone addiction according to general characteristics (N = 261) 
 

Variables Categories n(%) M±SD t/F p 

Gender 
Male 51(19.5) 31.27±6.18 

-3.52 .001 
Female 210(80.5) 34.50±5.80 

Age (year) 

≤ 19 77(29.5) 34.06±5.76 

0.06 .944 20-24 165(63.2) 33.78±6.16 

≥ 25 19(7.3) 33.84±5.93 

Grade 

Grade 1 67(25.7) 33.42±6.22 

1.80 .147 
Grade 2 67(25.7) 32.90±5.47 

Grade 3 60(23.0) 34.00±5.89 

Grade 4 67(25.7) 35.18±6.28 

 

Means of stress, smartphone addiction, and interpersonal relationship are shown in Table 2. The 

mean (±SD) for stress was 51.48 (±29.98), 33.87 (±6.00) for smartphone addiction, and 92.39 

(±12.65) for interpersonal relationship. 

 

Table 2: Means of stress, smartphone addiction, and interpersonal relationship (N = 261) 

 

 Minimum Maximum M±SD 

Stress 0 134 51.48±29.98 

Smartphone addiction 15 52 33.87±6.00 

Interpersonal relationship 49 125 92.39±12.65 
 

Classification of smartphone addiction of participants is presented in Table 3. General group, 

potential risk group, and high risk group were 85.1% (n = 222), 9.2% (n = 24), and 5.7% (n = 15); 

respectively. 14.9% of students had risk of smartphone addiction. 

 

Table 3: Classification of smartphone addiction of participants (N = 261) 

 

Score Group n(%) 

≤ 39 General group 222(85.1) 

40-43 Potential risk group 24(9.2) 

≥ 44 High risk group 15(5.7) 
 

Table 4 presents the correlations among the variables studied. As shown in Table 4, stress was 

significantly and positively correlated with smartphone addiction (r = .378, p< .001) and 

negatively correlated with interpersonal relationship (r = -.521, p< .001). Smartphone addiction 

was significantly and negatively correlated with interpersonal relationship (r = -.298, p< .001). 
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Table 4: Correlations among the variables (N = 261) 

 

 
Stress 

Smartphone 

addiction 

Interpersonal 

relationship 

r(p) r(p) r(p) 

Stress 1   

Smartphone addiction .378(<.001) 1  

Interpersonal 

relationship 
       -.521(<.001)        -.298(<.001) 1 

 

The three-step procedure designed by Baron and Kenny was carried out to determine the 

mediating effect of interpersonal relationship on stress and smartphone addiction. Table 5 

presents the results of mediating analysis. In the first step, independent variable stress 

significantly explained the mediating variable interpersonal relationship (β = -.521, p< .001). In 

the second step, stress significantly explained the dependent variable smartphone addiction (β = 

.378, p< .001). In the third step, the mediating variable interpersonal relationship was found to 

have a significant influence (β = -.139, p< .05) on smartphone addiction. In addition, the partial 

mediating effect of interpersonal relationship was identified because the influence (β = .305, p< 

.001) of stress on smartphone addiction was significantly decreased compared to the influence (β 

= .378, p< .001) in the second step 

 

Table 5: Factors affecting interpersonal relationship of nursing students (N = 261) 

 

Steps Variables B SE β t(p) R
2
 F(p) 

1 
Stress  

→ Interpersonal relationship 

-

.221 
.023 

-

.521 

-

.9.822(<.001) 
.271 96.481(<.001) 

2 
Stress  

→ Smartphone addiction 
.078 .012 .378 6.563(<.001) .143 43.072(<.001) 

3 

Stress  

→ Smartphone addiction 
.063 .014 .305 4.553(<.001) 

.157 23.980(<.001) 
Interpersonal relationship  

→ Smartphone addiction 

-

.068 
.033 

-

.139 
-2.082(<.05) 

 

Sobel’s z test was executed to certify the signification of the mediating effect of interpersonal 

relationship. As shown in Table 6, the consequencesassured a partial mediating effect of 

interpersonal relationship on the connection between stress and smartphone addiction (Z = 2.015, 

p< .05). 

Table 6: Sobel test (N = 261) 
 

 Process a(SEa) b(SEb) Zab(p) 

Stress → Interpersonal relationship 
-.221(.023) -.068(.033) 2.015(<.05) 

 → Smartphone addiction 

 
The modified model is giveded in Figure 2. The direct passage from stress to smartphone 
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addiction was statistically significant (β = .378, p< .001). Bootstrapping outcomes further 

demonstrated that the indirect effect of stress on smartphone addiction (β = .305, p< .001), via 

interpersonal relationship, was statistically significant. 

 

 

Figure 2. Mediating effect of interpersonal relationship between stress and smartphone 

addiction 

 

The object of this research was to check up the mediating effect of interpersonal relationship 

between stress and smartphone addiction in nursing students. Prior to full-scale analysis, the 

subject’s smartphone addiction level was first examined. The mean score of smartphone 

addiction of subjects was 33.87 in this study, which was similar to the results (32.51) of 

them(Kwonand Paek, 2016). When categorized by applying the criteria of NIA in this study, 

14.9% of participants appeared to have a risk of smartphone addiction. This result was similar to 

the smartphone addiction rate of 14.7% in one study (Kwonand Paek, 2016) measured by 293 

university students using the same tool. However, in studies of nursing college students 

conducted by other researchers (Kim, 2020; Seoand Bang, 2017), smartphone addiction rate was 

30%~43%, which differed largely from the findings of this study. One possible explanation for 

this difference is that the proportion of female students in this study was much lower than that of 

the other two studies. In this study, there was a statistically substantialdifference in gender in 

smartphone addiction according to general characteristics, which was consistent with the 

findings of researcher(Choand Kim, 2014; Kim, 2020). They interpreted the reason for higher 

female student smartphone addiction (compared to male students) as that females have a stronger 

relationship orientation and thus would use the smartphone as a means of communicating with 

others via chat and social networks. Nevertheless, some studies (Long et al., 2016; Sashinet al., 

2013) have reported no differences based on gender. In a study(Longet al., 2016), male students 

accounted for 46.1%, with no difference in gender composition. As females are immersed in 

social networking, males may spend the time playing games; thus, there might be no difference 

in smartphone addiction according to gender. In regard to age, younger groups show higher 
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likelihood of smartphone addiction (Hauget al., 2015); however, in this study, there was little 

difference in age among the similar peer groups, and no difference was found in levels of 

smartphone addiction according to age or grade. Variables such as income of family (Longet al., 

2016) and alcohol use (Cho and Jeon, 2016), which appeared as factors of smartphone addiction 

among university students in other studies, were not included in our analysis. Therefore, more 

research is needed to consider the effect of other personal characteristics and cultural differences 

on smartphone addiction. 

Two researchers (Gligor andMozoş, 2018) analyzed the correlation between stress score 

(International Stress Management Association Questionnaire) and indicator of smartphone 

addiction (Mobile Phone Dependence Questionnaire) in 148 Romanian university students 

including medical and nursing students. They found that the correlation between stress score and 

smartphone addiction was weak but significant (r = .305, p< .01). It was evaluated perceived 

stress level and degree of smartphone addiction for 195 medical students in India 

(Dharmadhikariet al., 2019) using the Perceived Stress Scale (PSS-10) and the Smartphone 

Addiction Scale-Short Version, respectively. Although smartphone addiction and stress 

measurement tools used in the present study were different, there was a significant correlation (r 

= .40, p< .001) between the two variables in both studies. The authors also demonstrated that 

students had high awareness about smartphone addiction but left room for further research as to 

whether this would lead to action for treatment. In a qualitative study (Kang et al., 2020) that 

analyzed the experience of smartphone addiction of nursing students through focus group and in-

depth interviews, categories such as ‘Recognized as a Problem’ and ‘Trying to stay Away but no 

control’ were identified. The government currently operates a variety of programs through 

affiliated institutions to prevent and eliminate overdependence on smartphones; however, 

customized programs for college students are still scarce. Students busy with the rigors of 

academic life would be more likely to participate if provided with comfortable and easily 

accessible counseling. Therefore, it is recommended that students at risk of smartphone addiction 

be screened and counseled with addiction prevention/stress relief education via counseling 

centers within the university. 

The smartphone is an effective communication vehicle, especially for young people. It helps to 

expand interpersonal relationships (Aljomaaet al., 2016); however, excessive smartphone usage 

may also facilitate avoidance of face-to-face communication and lead to a decline in 

communication skills. Some researchers (Kanget al., 2017) argued that in order to increase 

interpersonal relationship capability, it is necessary not only to communicate using the 

smartphone, but also to establish a wide range of interpersonal relationships through active in-

person communication. Therefore, the efficient use of smartphones in nursing education is 
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suggested while providing students with instructions on self-control. A study (Park et al., 

2014)notifiedthat there was no significant differencein interpersonal competence between at-risk 

and normal user groups among 502 college students using SNS on the smartphone. However, 

students who had higher scores for virtual life demonstrated lower interpersonal competence, and 

those with higher smartphone addiction scores scored lower in managing interpersonal conflict in 

subdomains of interpersonal competence. It is believed that students with good interpersonal 

relationship skills can better express emotional distress caused by stress and receive support from 

those around them. Increase in smartphone usage time decreases time available for in-person 

communication which may have negative effects on interpersonal relationships. Thus, addictive 

use of the smartphone is likely to have a negative impact on social development by reducing 

face-to-face interaction (Kim, 2015). Therefore, an offering of various non-curricular programs 

or/and club activities may provide an opportunity to promote and improve interpersonal 

relationships.  

The ultimate goal of this study was to proof our recommended mediation model. We found that 

the influence of stress on smartphone addiction was mediated by interpersonal relationships 

among nursing students. The accomplishments of this research were consistent with the findings 

of previous study (Baeket al., 2016), who examined the mediating effect of interpersonal 

relationship in relation to college students’ stress and smartphone addiction. The consequences of 

their research strongly corroborate the findings of this study. Given the paucity of similar studies, 

further investigation of the parameters mediating smartphone addiction would be beneficial and 

informative for future studies. 

 
 

Conclusion 

The present study crystallized the mediating effect of interpersonal relationship on the effect of 

stress on smartphone addiction of nursing students. Therefore, the development and 

implementation of an integrated program to reduce stress and promote interpersonal 

relationship is suggested for students at peril of smartphone addiction. 
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