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Abstract 

Purpose 

To determine the short-term longitudinal pathways between smartphone use, smartphone 

dependency, depressive symptoms, and loneliness among late adolescents.   

Methods 

A two-wave longitudinal survey was employed using adolescents between the ages of 17 and 

20. The interval between wave 1 and wave 2 was between 2.5 and 3 months. Using 

convenience sampling, the total number of participants who completed both waves of data 

collection was 346. Validated measures assessed smartphone dependency, smartphone use, 

depressive symptoms, and loneliness. The longitudinal model was tested using path modeling 

techniques. 

Results 

Among the 346 participants (33.6% male, mean [SD] age at wave 1, 19.11 [0.75] years, 

56.9% response rate), longitudinal path models revealed that wave 1 smartphone dependency 

predicted loneliness (β = .08, SE = 0.05, p = .043) and depressive symptoms (β = .11, SE = 

0.05, p = .010) at wave 2, loneliness at wave 1 predicted depressive symptoms at wave 2 (β 

= .21, SE = 0.05, p < .001), and smartphone use at wave 1 predicted smartphone dependency 

at wave 2 (β = .08, SE = 0.05, p = .011).  

Conclusions 

Considering the rates of smartphone ownership/use among late adolescents (95%), the 

association between smartphone use and smartphone dependency, and the deleterious effects 

of loneliness and depression within this population, health practitioners should communicate 

with patients and parents about the links between smartphone engagement and psychological 

well-being.  
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Implications and Contributions 

This research sheds light on existing studies through investigating the directionality between 

smartphone engagement and psychological well-being among late adolescents. The findings 

reveal that smartphone engagement is a significant predictor of subsequent depressive 

symptoms and loneliness. This research can help practitioners understand the detrimental 

effects of smartphone engagement on adolescent well-being.  
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Short-Term Longitudinal Relationships between Smartphone Use/Dependency and 

Psychological Well-Being among Late Adolescents 

In just over a decade, the smartphone has become a technological necessity. The Pew 

Research Center indicates that 77% of American adults own a smartphone, and that such 

ownership is nearly universal (95%) for adolescents [1,2]. Yet, with the growing importance 

of smartphones in teens’ daily lives, there is some concern that these devices are interfering 

with their overall health and well-being [3]. 

Of particular concern is just how smartphones are affecting users. Researchers have 

reported mixed findings for the association between smartphone use and well-being [4]. 

Some studies have suggested that smartphone use may be positively associated with well-

being [5]. For example, George and colleagues found that the amount of text messages was 

negatively associated with depressive symptoms [6]. However, other studies have suggested 

that smartphone use contributes to poor mental health [3]. In addition, recent research has 

demonstrated that smartphone use is a predictor of smartphone dependency, which, in turn, 

negatively affects mental health [7]. Smartphone dependency (a.k.a. “problematic 

smartphone use” or “smartphone addiction”), which is characterized by excessive 

psychological attachment on smartphones with negative functional consequences [8], has 

been suggested to warrant considerable concerns among adolescent populations [9]. Although 

smartphone dependency is not included in Diagnostic and Statistical Manual for Mental 

Disorders (DSM-5) [10] because of further examinations required, existing studies have 

suggested that smartphone dependency should be considered as a behavioral addiction 

functioning similarly with substance addictions such as alcohol and drugs [11] with shared 

characteristics including loss of control, tolerance, and withdrawal [12].  

Smartphone dependency may be less of a concern than smartphone use, but 

smartphone dependency has been associated with a number of problematic outcomes 
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including mental health issues [13,14]. Among these mental health issues, depression and 

loneliness are of paramount concern because they are associated with increased prevalence of 

chronic diseases, early morbidity/mortality, and suicide [15,16]. Previous cross-sectional 

research in this area has found a consistent link between depressive symptoms and loneliness 

with smartphone dependency [17]. However, there is no consensus on the directionality of 

these relationships, mostly because few longitudinal examinations have been conducted. One 

recent study that examined the longitudinal relationship between depression and smartphone 

dependency found that depression at wave 1 predicted dependency at wave 2 (mediated via 

mindfulness); however, the authors did not account for smartphone dependency at wave 1 

[18]. Moreover, this finding is inconsistent with previous longitudinal studies on depression 

and general internet dependency (which should function similarly to smartphone 

dependency) that have found that internet dependency predicts both future depression and 

loneliness [19]. Also, the inconsistent findings raise the possibility that the relationship 

between smartphone dependency and psychological well-being is bidirectional. Namely, 

depressive symptoms and loneliness predict increased smartphone dependency over time, and 

increased smartphone dependency exacerbates depressive symptoms and loneliness over 

time. However, more longitudinal studies are needed to shed light on this issue. 

 This set of findings is of particular importance because late adolescents (aged 18-20) 

are vulnerable to poor mental health, such as depression [20]; consequently, the focus of the 

current study is to determine the directionality between smartphone engagement (i.e., use, 

dependency) and psychological well-being (i.e., depressive symptoms, loneliness) among late 

adolescents. Previous studies have established that there is a clear relationship between 

smartphone dependency and reduced psychological well-being [17]. However, what is 

unknown is whether smartphone dependency fuels diminished well-being or if the 

relationship works in the other direction (i.e., depressive symptoms/loneliness breeds 
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smartphone dependency). In addition, due to mixed findings, the association and 

directionality between smartphone use and well-being is also underdetermined. To that end, 

this study uses a longitudinal examination of late adolescents’ smartphone use, smartphone 

dependency, loneliness, and depressive symptoms to help answer these important questions.  

Methods 

Recruitment 

 College students enrolled in communication and sociology courses were recruited 

from three large public universities in the American Southwest, Midwest, and Southeast. The 

research was approved by the authors’ Institutional Review Board (protocol# 18-002-

COMM). The first wave of data collection occurred at the end of January and the beginning 

of February 2018. The second wave of data collection took place during the last two weeks of 

April 2018. To ensure the waves of data matched, participants were asked to create a unique 

and anonymous identifier.  

Sample 

 The total of potential participants contacted for participation in this study was 816. In 

the first wave of the study, 585 participants (72%) successfully completed the survey; at the 

second wave, 590 participants completed the survey. However, there were participants who 

completed the survey at wave 1 who did not take it at wave 2 (and vice versa), and the total 

number of participants who completed both waves of data collection was 464; namely, 79% 

of participants who completed the survey at wave 1 also completed the follow-up. In order to 

keep the focus of this study on late adolescents, all participants 21 and older were removed 

from the sample resulting in 346 total respondents. The sample was 33.6% male (n = 116) 

and the mean age of participants in the sample at wave 1 was 19.11 years (SD = 0.75). 

Participants in the study racially identified as white (n = 230, 66.5%), African American (n = 

14, 4.0%), Asian/Pacific Islander (n = 51, 14.7%), Latino/a (n = 25, 7.2%), Native American 
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(n = 1, 0.34%), “other” (n = 2, 0.6%), and multi-racial (n = 23, 6.6%). Among the universities 

that participated, 50.3% (n = 174) came from the university in the Midwest region, 39% (n = 

135) from the southwestern university, and 10.7% (n = 37) from the southeastern university.  

Measures 

 Smartphone dependency 

 Smartphone dependency was measured using the smartphone addiction proneness 

scale by Kim and colleagues [8]. This is a 15-item scale where participants are asked to 

indicate their level of agreement with statements regarding their smartphone engagement 

(e.g., “I panic when I cannot use my smartphone”). All questions were asked on a 4-point 

scale (0 = strongly disagree to 3 = strongly agree; W1- M = 1.21, SD = 0.45, α = .88; W2- 

M= 1.19, SD = 0.47, α = .89).  

Smartphone use 

Participants were asked to estimate their daily smartphone use in minutes across eight 

common uses for smartphones. These were: talking on the phone, texting, using email, 

surfing the web, using social networks (e.g., Instagram, Facebook), using FaceTime or other 

video chat, playing games, and/or using news apps. Participants’ use across these eight 

categories were summed to create a measure of smartphone use in minutes per day. Due to 

significant positive skew, the measure was transformed using a log transformation (W1- M = 

2.54, SD = 0.29; W2- M = 2.52, SD = 0.28).  

Loneliness 

 The measure of loneliness for this study was the UCLA Loneliness scale [21]. This is 

an 8-item measure that asks participants to indicate how often certain statements apply to 

them, such as “I feel left out,” and “I lack companionship.” Each question was measured on a 

4-point scale (0 = never to 3 = always) with scores averaged for participants (W1- M = 1.00, 

SD = 0.61, α = .83; W2- 0.98, SD = 0.63, α = .85).  
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 Depressive symptoms 

 The 10-item Center for Epidemiologic Studies Depression Scale (CESD-10) was used 

as the measure for depressive symptoms [22]. The scale asks participants to indicate how 

many days in the last week they felt a particular way. For example, participants are asked if 

they were “bothered by things that usually don’t bother me.” All questions were answered 

using a four-point scale (0 = rarely or none of the time (less than one) to 3 = most of all of the 

time (5-7)), and were summed to create the measure (W1- M = 9.58, SD = 5.07, α = .80; W2- 

M = 9.71, SD = 5.52, α = .83).  

Analysis Strategy 

 Table one shows all zero-order correlations for the variables of interest. The 

longitudinal model was tested using path modeling techniques in AMOS 23. The initial test 

used a saturated path model paths not significant at the one-tailed p ≤ .10 subsequently 

removed [23]. To evaluate the appropriateness of the path model, chi-square (χ2), the root 

mean squared error of approximation (RMSEA), the comparative fit index (CFI), and the 

normed fit index (NFI) were used to assess the model fit. For the path model, the standards 

used to determine fit were RMSEA at less than or equal to 0.05, a non-significant χ2, and 

goodness of fit indices above 0.90 [23]. Lastly, in order to guard against multi-collinearity in 

the model, both measures of loneliness and depressive symptoms were centered due to their 

moderately large correlation [24].  

Results 

 The initial saturated model revealed that the following paths were not significant: 

wave 1 depressive symptoms to wave 2 smartphone dependency (β = 0, SE = 0.04, p > .99), 

wave 1 depressive symptoms to wave 2 smartphone use (β = .01, SE = 0.03, p = .92), wave 1 

smartphone dependency to wave 2 smartphone use (β = .02, SE = 0.02, p = .65), wave 1 

loneliness to wave 2 smartphone use (β = .04, SE = 0.02, p = .40), wave 1 smartphone use to 
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wave 2 loneliness (β = .01, SE = 0.08, p = .87), and wave 1 smartphone use to wave 2 

depressive symptoms (β = .01, SE = 0.08, p = .89). In addition, the wave 1 association 

between loneliness and smartphone use was not significant (β = -.01, SE = 0.01, p = .82) and 

the error term associations between wave 2 smartphone use to both depressive symptoms (β 

= .02, SE = 0.004, p = .68) and loneliness at wave 2 (β = -.04, SE = 0.004, p = .43) were not 

significant.  

 The adjusted model with non-significant paths removed demonstrated good model fit 

χ2(10) = 4.24, p = .94, as both goodness-of-fit indices were above recommended thresholds 

(CFI = 1.000; NFI = 0.997) and the RMSEA < 0.001. There was one path that was not 

significant as the link from wave 1 loneliness to wave 2 smartphone dependency was only 

marginally significant (β = .06, SE = 0.03, p = .060; see figure one for final model). Of 

particular note, the following paths were significant: smartphone dependency at wave 1 

predicted loneliness at wave 2 (β = .08, SE = 0.05, p = .043), smartphone dependency at 

wave 1 predicted depressive symptoms at wave 2 (β = .11, SE = 0.05, p = .010), loneliness at 

wave 1 was associated with depressive symptoms at wave 2 (β = .21, SE = 0.05, p < .001), 

and smartphone use at wave 1 predicted smartphone dependency at wave 2 (β = .08, SE = 

0.05, p = .011).  

Discussion 

The aim of this study was to determine the longitudinal pathways between 

smartphone use, smartphone dependency, depressive symptoms, and loneliness among late 

adolescents. Depression and loneliness represent serious impediments to adolescent health 

[15,16] with evidence that depression becomes more severe as teens age [20]. This is 

particularly concerning when considering the increased prevalence and use of smartphones 

within this population [1], as a number of cross-sectional studies have found that smartphone 
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use/dependency may be linked to loneliness and depressive symptoms [17]; however, the 

directionality of these relationships was still undetermined. 

Our longitudinal results showed that smartphone dependency predicted increased 

depressive symptoms three months later for late adolescents. This finding is inconsistent with 

the previous longitudinal study on smartphone dependency and depression, which 

demonstrated that depression leads to later smartphone dependency via mindfulness [18]. 

But, it is important to note that the authors of this previous study did not account for 

dependency at wave 1. However, our findings do align with previous longitudinal studies on 

depression and general internet dependency. For example, Muusses and colleagues conducted 

a five-wave longitudinal study and found that compulsive internet use (i.e., being incapable 

to regulate one’s internet use), predicted later depression [19]. Previous studies provide 

several reasons to explain this relationship. One is based on the displacement hypothesis, 

which states that time spent on the internet displaces the time spent on offline communication 

with close friends and family members [25]. Compared to offline communication, online 

interaction may sometimes engender less social support and intimacy [26], leading to feelings 

of social isolation and detachment. Another reason might be that internet dependency causes 

vocational impairment, such as loss of productivity in academic or occupational performance 

[27], which, in turn, makes one experience negative emotions.  

Smartphone dependency may predict depressive symptoms via these same underlying 

mechanisms such as lack of social support from strong ties or vocational impairment, which 

should be investigated in future studies. Nevertheless, the findings from the current study are 

concerning. Specifically, although internet dependency certainly shares some characteristics 

with smartphone dependency, internet dependency is associated with different constructs than 

smartphone dependency [28] and there are qualitative differences regarding how smartphones 

are involved in our daily lives. Internet dependency refers to problematic use of the internet 
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chats, games, and information seeking, and has typically been associated with general 

computer use [29]. Smartphones offer similar affordances but extend the potential risk via 

their portability, wireless data access, and wide range of applications that make them 

“indispensable” devices [30]. As such, the potential risks they pose to the mental health of 

young people might be amplified, yet the possible amplified effect requires further 

examination.  

Our results further demonstrated that smartphone dependency significantly predicted 

later loneliness among participants. Previous research has shown that loneliness and 

smartphone dependency are linked [31,32]; however, this is the first known study to show 

that smartphone dependency precedes loneliness. There is some overlap with previous 

research on internet dependency and loneliness. For example, Jia and colleagues found that 

internet dependency did predict later loneliness among Chinese university students [33]. Yet, 

in that study, they also found that loneliness was predictive of later internet dependency. The 

current study only found a marginally significant link between wave one loneliness and wave 

two smartphone dependency. Our findings suggest that smartphones are not a favorable 

surrogate compared to offline interaction in terms of providing social support and intimacy 

[26]; consequently, reliance on smartphones potentially removes people from meaningful 

interpersonal connections which may engender feelings of increased loneliness [34].  

 It is also important to discuss the magnitude of these effects for smartphone 

dependency on loneliness/depressive symptoms and their practical importance for the health 

and well-being of adolescents. As seen in figure one, the magnitude of these effects would 

traditionally be considered small [35]. However, there are two things to note regarding the 

size of these effects. First, the effects between smartphone dependency and depressive 

symptoms are larger than what has been previously found in research looking at internet 

dependency and this same variable (β = .11 vs. β = .06) [19]. Second, because we controlled 
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for both loneliness and depressive symptoms at wave one in the analyses, the amount of 

unaccounted for variance at wave two for these variables is much smaller, this happens 

because of the autocorrelations between waves and the fact that loneliness and depressive 

symptoms are highly correlated with one another (r = .63). As such, the amount of residual 

variance left for smartphone dependency to predict either of these variables is quite small.  

However, this amplification effect for dependency on these variables is important, 

particularly considering the tremendous negative outcomes associated with both loneliness 

and depressive symptoms [15,16] as any increase in either of these variables can lead to 

serious problems in adolescents.  

The role that smartphone use played in the longitudinal model was interesting but not 

unexpected as previous cross-sectional research has shown that smartphone use and 

smartphone dependency are linked [7,36]. In the current study, smartphone use at wave 1 was 

associated with dependency at wave 2 but was not associated with depressive symptoms or 

loneliness in the model in either direction. This finding stands in contrast to recent theorizing 

about smartphone use’s influence on psychological well-being, which has suggested that use, 

on its own, is associated with such outcomes [3,5]. In other words, although smartphone 

ownership is nearly universal for adolescents, smartphone use itself may not be detrimental to 

mental health. Rather, only those who develop smartphone dependency from smartphone use 

may experience negative outcomes with respect to psychological well-being. Existing 

research has suggested that smartphone use may lead to smartphone dependency via habitual 

smartphone use [7]. Namely, the multifunction, accessibility, and automatic checking of 

smartphone might develop smartphone use to be a habit, which contributes to later 

smartphone dependency. Therefore, these results suggest that if researchers wish to 

understand the link between smartphone use and well-being, it is critical to explore the role 

played by smartphone dependency. However, the current study focused on negative 
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constructs (i.e., depressive symptoms, loneliness), so future research should explore the 

directionality of the associations between smartphone engagement and positive constructs 

(e.g., social support, social capital).  

Implications 

How might practitioners use the findings from the current study to improve 

adolescent health? First, it is necessary to acknowledge that late adolescents are vulnerable to 

becoming depressed and lonely, particularly when many of these young people are making 

significant life changes such as joining the workforce or moving away to college [37]. 

Therefore, understanding the directionality of the relationship between smartphone 

engagement and depressive symptoms and loneliness may shed light on late adolescents’ 

mental health maintenance. Pediatricians and other practitioners should consult with teen 

patients about their smartphone use and help them understand the links between use, 

dependency, and psychological well-being. Practitioners could also recommend that their 

patients use smartphone applications that help to limit the time spent with these devices (e.g., 

Moment, Flipd) [38].  

Limitations and Future Research 

 A few limitations with the current study should be addressed. First, the sample used to 

test these relationships was a convenience sample composed entirely of college students. In 

addition, the sample was disproportionately female and white, and the response rate of this 

study was slightly low. Although there is little reason to believe that these findings are not 

generalizable to the larger population of late adolescents, future research should test these 

relationships using proportionate samples with late adolescents who are not attending college.  

 Second, the interval of the two waves of data collection was between 2.5 and 3 

months. Although this short longitudinal study sufficiently offered the preliminary results 

about the directionality between smartphone engagement and psychological well-being, 
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future studies should use multiple-wave data over a longer time period to test these 

relationships.  

 Third, there was some attrition in the study as not all of the potential participants 

completed both waves of the data collection. In particular, in an examination of participants 

who completed both waves of data collection versus those who only completed the first 

wave, those who dropped out after wave 1 scored lower on the depressive symptoms measure 

than participants who finished both data collections (M = 0.83 vs. M = 0.96; Hedges’ g = 

-.24, 95%CI[-.50, -.02]). However, it is unclear how this would challenge the overall findings 

because the current study was looking at within-person change on this measure over time.  

 Fourth, this study did not use clinical thresholds as an indicator of depression, and the 

means of some constructs such as depressive symptoms and loneliness were low. However, 

this study did find that the variation of smartphone dependency can contribute to the 

variations of depressive symptoms and loneliness. Namely, smartphone dependency can be a 

predictor for subsequent depressive symptoms and loneliness among older adolescents. 

 The final limitations with the study were the nature of the smartphone use measure 

and the validity of the smartphone dependency measure. First, the current study used a self-

report measure rather than direct observations to assess the extent to which participants used 

their smartphone. Future research should employ direct observations of smartphone use (i.e., 

using smartphone applications such as Moment) to further validate the findings of the current 

study. Second, the smartphone dependency measurement this study used was developed and 

validated on South Korean samples. To our knowledge, because the phenomenon of 

smartphone dependency is relatively new, there is no well-established scale of smartphone 

dependency specific to the U.S. context. Although this study reported high reliability of this 

measure, future studies should develop and validate a smartphone dependency measure using 

U.S. samples. 
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Conclusion 

This research sheds lights on existing studies through investigating the directionality 

between smartphone engagement and psychological well-being (i.e., depressive symptoms, 

loneliness) among late adolescents. The results revealed that smartphone dependency 

predicted depressive symptoms and loneliness over time, and loneliness marginally predicted 

smartphone dependency over time. In addition, smartphone use was associated with later 

smartphone dependency yet smartphone use did not have a direct relationship with either 

depressive symptoms or loneliness. In other words, smartphone dependency is critical to 

understanding outcomes associated with smartphone use.  
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Table 1: Zero Order Correlations for Variables of Interest 

Variable 2. 3. 4. 5. 6. 7. 8. 

1. W1- Smartphone use 0.215c -0.012 0.139b 0.722c 0.243c 0.017 0.090 

2. W1- Smartphone dependency  0.241c 0.297c 0.183b 0.786c 0.250c 0.295c 

3. W1- Loneliness   0.628c 0.039 0.250c 0.743c 0.524c 

4. W1- Depressive symptoms    0.136a 0.278c 0.500c 0.631c 

5. W2- Smartphone use     0.268c 0.030 0.107a 

6. W2- Smartphone dependency      0.356c 0.409c 

7. W2- Loneliness       0.666c 

8. W2- Depressive Symptoms        

Note: N = 346; W1 = Wave one, W2 = Wave two;  
a = p < 0.05  
b = p < 0.01 
c = p < 0.001 
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Figure 1: Final Longitudinal Model 
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