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Purpose: Recent research has identified a relationship between perceived stress and proble-
matic smartphone usage. However, little is known about the underlying mediating and 
moderating mechanisms. The present study aimed to test the relationship between perceived 
stress and problematic smartphone usage as well as the mediating role of online social 
support and the moderating role of perceived social support among Chinese undergraduates.
Patients and Methods: A sample of 1123 college students participated in the study. The 
Perceived Stress Scale, Mobile Phone Addiction Index Scale, Online Social Support 
Questionnaire, and Perceived Social Support Scale were used.
Results: Perceived stress was significantly and positively associated with problematic 
smartphone usage, and online social support partially mediated the relationship between 
perceived stress and problematic smartphone usage. Moderated mediation analysis suggested 
that perceived social support moderated the association between perceived stress and online 
social support. This relationship became stronger for college students with lower levels of 
perceived social support.
Conclusion: The results of this study can contribute to a better understanding of how 
perceived stress increases the risk of problematic smartphone usage. The importance of 
reducing online social support and enhancing perceived social support in preventing under-
graduates’ problematic smartphone usage is highlighted. The findings should be taken with 
caution given the convenience sampling and cross-sectional study design.
Keywords: problematic smartphone usage, perceived stress, online social support, perceived 
social support, Chinese undergraduates

Introduction
Mobile media use has become a necessity of life around the world. Mobile phones 
expedite communication without restrictions due to physical contiguity or spatial 
fixation and empower users to perform a variety of online activities, like online 
e-meeting, online gaming, and other online services.1–3 In the past decade, the 
frequency of smartphone use among young people in Asia and Europe has 
increased dramatically.4 For example, as of July 2020, there were about 
932 million smartphone users in China, of which 23.7% were students.5 College 
students are generally highly motivated to use smartphones and update them 
quickly, and they are also the fastest adopters and users of new applications and 
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new programs.6 Recent researches show that college stu-
dents generally own smartphones.7,8 What’s more, college 
students are more likely to be addicted to mobile phones, 
leading to problematic smartphone usage.8 For instance, 
the prevalence of problematic smartphone use of under-
graduates was 21.3 to 33.2% from 2016 to 2019 in 
China.6,9 Other countries (eg, Romania, Australia, and 
Eastern Nepal) showed a close approximation of addiction 
rates from 16% to 40.9%.10−12 This is similar to the 
approximately 25% addiction rate found in the systematic 
review of children and adolescents.13

Problematic smartphone use (PSU) refers to smartphone 
use associated with at least some element of dysfunctional use, 
such as anxiety when the phone was not available, or neglect 
of other activities.14,15 A systematic review, meta-analysis, and 
GRADE of the evidence indicate that approximately 1 in 4 
children and young people are demonstrating problematic 
smartphone use, a pattern of behavior that mirrors that of 
a behavioral addiction.13 PSU shares many traits with sub-
stance abuse disorders and behavioral addictions,14,15 and 
seems to be widespread. This is not surprising given that 
those at risk for PSU have similar characteristics to those at 
risk for other addictions. Just like alcohol, smartphone use is 
socially accepted and widely used. In addition, smart phones 
are believed to be beneficial to work, education and leisure. 
PSU thus poses a different, and arguably bigger, public health 
problem than substance abuse or even online gaming.13 Some 
researchers have also suggested adding “mobile phone addic-
tion” to the DSM-V as a diagnostic criterion, but it was not 
accepted because of the lack of empirical research results16 

and the pathogenesis of mobile phone addiction is poorly 
understood.17 Therefore, the concept of “problematic smart-
phone use” was adopted in this study.

Perceived Stress and Problematic 
Smartphone Usage
Stress is defined as the process in which individuals 
perceive, assess, and respond to harmful, threatening, or 
challenging events or stimuli.18 Stress has been well 
documented as a risk element in the development of 
addiction and the vulnerability to relapse.19 From the 
perspective of general stress theory,20 when people 
experience tension and stress, they will use various cop-
ing strategies to relieve tension and eliminate the nega-
tive outcomes brought by tension, such as negative life 
events and life troubles.21 Some researchers believe that 
the main motivation behind problematic behavior is to 

escape the stress and negative emotions in real life.22 

Previous studies have also suggested that stress is 
a trigger for problematic smartphone usage.23,24 

Furthermore, perceived stress is a better prognosticator 
of mental health problems than stress, just like depression 
and physical symptoms, health service use, social anxiety, 
and reduced maintenance of smoking.25 Perceived stress 
refers to the state or feeling a person has when they feel 
that they need more than the resources they have to meet 
that need.25 Perceived stress is a critical predictor of 
problematic smartphone usage in various populations, 
such as Chinese and Saudi Arabia individuals.23,24 

Therefore, this study hypothesizes that perceived stress 
and problematic smartphone usage are positively asso-
ciated with college students (H1).

The Mediating Role of Online Social 
Support
Few studies have tested the underlying processes of the 
relationship between perceived stress and problematic 
smartphone usage. Online social support may be 
a potentially important mediator. Online social support 
refers to the communication based on virtual space, people 
are understood and respected in the exchange of emotions, 
information, and materials, thus gaining an identity and 
a sense of belonging.26 The researchers found that per-
ceived stress was positively correlated with online social 
support.27,28 However, relying heavily on online social 
support may increase the risk of dependence on the 
Internet and problematic phone use, leading to Internet 
addiction29 and problematic phone use.30,31

According to the compensation model of Internet use, 
perceived stress and difficulties can motivate people to 
overindulge in the online world and rely on apps to meet 
their needs or relieve their irritability.32 In turn, excessive 
use of mobile phones may lead to various addictive beha-
viors, such as Internet gaming addiction and other addic-
tive behaviors.33 Therefore, we believe that perceived 
stress may prompt individuals to seek online social sup-
port, while excessive use of the mobile phone may lead to 
problematic smartphone usage. A previous study has 
shown that online social support had a mediating role 
between stressful events and Internet dependence.27 

Thus, the study hypothesizes that online social support 
mediates the relationship between perceived stress and 
problematic smartphone usage (H2).
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The Moderating Role of Perceived Social 
Support
Perceived social support refers to the degree to which indivi-
duals sense social support from various sources, such as 
friends, family, and other sources.34 Perceived social support 
contributes to improving their ability to engage their cognitive, 
emotional, and behavioral responses to stressful events.35,36 

High perceived social support is associated not only with 
physical and mental health, but also with psychological resi-
lience, self-esteem, and subjective well-being.37–39 

Meanwhile, perceived social support can alleviate addictive 
behaviors, including problematic smartphone usage.31

Perceived social support can relieve the impacts of per-
ceived stress on problematic smartphone usage. From the 
stress buffer hypothesis, positive individual or interpersonal 
factors can buffer the impact of stress on one’s mental and 
behavioral.40 Thus, people who perceived greater social sup-
port may have fewer mental or behavioral problems than those 
with lower perceived social support. Also, empirical studies 
have revealed that individuals with high perceived social sup-
port are well adapted to both low- and high-pressure environ-
ments and have a low risk of addiction.41,42 Previous studies 
have proved that perceived social support moderates the influ-
ence of perceived stress on subsequent behavior, such as 
adjustment,42 and a sense of integrity,43 as well as the impact 
of stress on negative emotion.44 Hence, perceived social sup-
port may have a moderating impact on the link between 
perceived stress and problematic smartphone usage. Besides, 
college students with low perceived social support may seek 
more online social support in stressful situations. The Poor-get 
-Richer model implies that individuals with limited perceived 
social support may use new communication opportunities to 
build relationships and obtain support on the Internet.45 For 
instance, socially isolated people are more possible to profit 
from the Internet if they have a stronger purpose or motivation 
for online social interaction.46 A recent study revealed that 
undergraduates with low perceptions of social support have 
a stronger motivation to use networks to relieve pressure in 
stressful situations, to seek more online social support.47 Thus, 
perceived social support may have a moderating effect on the 
link between perceived stress and online social support. 
Furthermore, perceived social support may weaken the nega-
tive effects of online social support on problematic smart-
phone usage. Wu’s (2007) research revealed that perceived 
social support can negatively predict Internet dependence, 
while online social support can positively predict Internet 
addiction.48 Besides, perceived social support and online 

social support had obvious interaction effects on Internet 
addiction as well, the outcomes showed that perceived social 
support can modulate the relationship between online social 
support and Internet addiction.

On the strength of the theoretical perspectives and 
empirical findings, perceived social support may moderate 
the proposed mediation model among college students. 
Hence, the present study hypothesizes that the relation-
ships between perceived stress and problematic smart-
phone usage via online social support are moderated by 
perceived social support (H3).

The Present Study
The present study proposes a moderated mediation model 
to investigate social support matters: Effects of online 
social support and perceived social support on the relation-
ship between perceived stress and problematic smartphone 
usage among Chinese undergraduates (Figure 1).

Patients and Methods
Participants and Procedure
This research used convenient sampling to collect data. 
The participants were recruited at Wenzhou Medical 
University in Wenzhou City, Zhejiang Province, China. 
The university has approximately 19,100 students. The 
inclusion criteria of this study included: 1) willingness to 
participate in the baseline; and 2) using a smartphone 
daily. Date from the undergraduate students of eleven 
majors (N=1123), these included Psychiatry, Clinical med-
icine, Traditional Chinese medicine, and so on. Data were 
collected in December 2018. Of the 1150 subjects who 
completed the survey anonymously, 27 (2.3%) were 
excluded from the data analysis because more than 20% 
of the data was missing from the scale for one or more key 
psychological variables. The remaining 1123 (97.7%) 
were used for analyses in the following report.

Ethical Statements
Ethical approval was obtained from the Ethics Committee 
of Wenzhou Medical University. Participants were fully 
informed of the investigation before participating in the 
investigation and had signed the informed consent. In this 
study, all participants were voluntary, the questionnaire 
was anonymous, and we also used the non-identification 
code to ensure the confidentiality of information. This 
study was conducted following the Declaration of 
Helsinki.
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Measures
Perceived Stress Scale
The 14-item Perceived Stress Scale25,49 was used for mea-
suring perceived stress of undergraduates in the past month, 
an example item is “Feeling upset because something unex-
pected has happened and losing control of important things in 
life”. Rated on a 5-point response scale (1= not at all,5= very 
much) higher scores indicate higher levels of perceived stress 
and a stronger sense of loss of handle. The scale has good 
reliability and validity and can be used for assessing per-
ceived stress in Chinese populations.49,50 Current reliability: 
the confirmatory factor analysis (CFA) results pointed that 
the loading range of all factors was 0.57 – 0.77, with good 
fitting: χ2/df = 4.57, TLI = 0.94, CFI = 0.96, RMSEA = 0.057, 
SRMR = 0.047. The Cronbach’s α = 0.73.

Online Social Support Questionnaire
Online social support was measured by the 23-item Online 
Social Support Questionnaire.26 An example item is “In 
mobile social media, I can find people to listen to my feelings 
about personal privacy”. Rated on a 5-point response scale 
(1=very disagree,5= very agree) with higher scores repre-
senting the higher the level of online social support. The scale 
showed good reliability and validity in Chinese 
populations.31 Current reliability: CFA results showed that 
the loading range of all factors was 0.59 – 0.96, with good 
fitting: χ2/df = 3.61, TLI = 0.94, CFI = 0.95, RMSEA = 0.049 
and SRMR = 0.048. The Cronbach’s α = 0.88.

Mobile Phone Addiction Index Scale
Problematic smartphone usage was measured by the 
Mobile Phone Addiction Index Scale,51,52 the scale 

consists of 17 items. In the Mobile Phone Addiction 
Index Scale, eight items (ie, 3, 5, 6, 7, 8, 10, 15, 16) 
were revised from Young’s eight-item Diagnostic 
Questionnaire for Internet Addiction53 for screening addic-
tive internet use. An example item is “When you’re down, 
you play with your cell phone to improve your mood”. 
Rated on a 5-point response scale (1=never,5= always), 
higher total scores indicate a higher tendency on proble-
matic smartphone usage. The scale showed good reliability 
and validity in Chinese populations.54,55 Current reliabil-
ity: CFA results showed that the loading range of all 
factors was 0.53 – 0.78, with good fitting:χ2/df = 4.28, 
TLI = 0.91, CFI = 0.93, RMSEA = 0.055 and SRMR = 
0.048. The Cronbach’s α = 0.82.

Perceived Social Support Scale
Perceived social support was measured by the Perceived 
Social Support Scale,56,57 the scale consists of 12 items. It 
contains three sources, family (eg, “My family can help me 
practically and concretely”), friends (eg, “My friends can 
share happiness and sadness with me”), and others (eg, “I 
can share happiness and sadness with some people (such as 
teachers, relatives, classmates)”). Rated on a 7-point 
response scale (1= not at all disagree,7= very agree), higher 
total scores indicate a higher level of perceived social sup-
port. This scale showed good reliability and validity in 
Chinese populations.39,58 Current reliability: CFA results 
showed that the loading range of all factors was 0.47 – 
0.86, with good fitting: χ2/df = 2.24, TLI = 0.99, CFI = 
0.99, RMSEA = 0.034 and SRMR = 0.019. The Cronbach’s 
α = 0.86.

Figure 1 The proposed moderated mediating model.
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Data Analysis
CFA was used to test all scales. The chi-square test was used 
to test the goodness of fit, which included the following 
indicators, Tucker-Lewis index (TLI), Comparative Fit 
Index (CFI), Root Mean Square Error of Approximation 
(RMSEA), and Standard Root Mean-square Residual 
(SRMR). When the model is fully fitted, p-value >0.05; 
While the model fitting is acceptable, the CFI and TLI values 
> 0.95, RMSEA and SRMR values are required >0.08.59 

Descriptive statistical calculation was performed for inde-
pendent variables (perceived stress), control variables (sex, 
family origin), mediator (online social support), moderator 
(perceived social support), and the outcome variable (proble-
matic smartphone usage). Pearson correlation analysis was 
used to verify the correlation between these variables. This 
study did not delete missing values but replaced them with 
average values. SPSS version 22.0. was used.

The moderated mediation model from Hayes60 was used 
for the following steps. At first, use the PROCESS macro 
(Model 4) to examine the mediating effect of OSS. Second, 
we further examined whether PSS on the links between PS 
and MPA was moderated by PSS, it was analyzed by the 
PROCESS macro (Model 59). Whether the effects of Model 
4 and Model 59 were significant or not was determined by 
bootstrap confidence interval (CIs) based on 5000 random 
samples. If 95% Confidence intervals (CI) are without zero, 
the influence is considered significant at α = 0.05.

Results
Common-Method Bias Test
In this study, Harman’s single factor method was applied 
to test the common-method bias.61 The results suggest that 

the first common variance factor was 18.06%, which was 
lower than the critical criterion (40%). There was no 
obvious co-method bias in this study.

Preliminary Analyses
Data from the participants who completed the survey was 
reported in this study (N=1123), 37.4% were male. The 
participants were 346 freshmen (30.8%), 414 sophomores 
(36.9%), and 363 seniors (32.3%). The background char-
acteristics of the subjects (ie, sex, grade, family origin,) 
are described in Table 1.

Table 2 shows the means, standard deviations (SDs), 
and correlations for all the study variables (grade, one- 
child family, and subject are not significantly related to the 
outcome variables and are not included in the table). As 
the results showed, PS was positively correlated with OSS 
(r = 0.18, p < 0.001), MPA (r = 0.23, p < 0.001) and PSS 
(r = 0.14, p < 0.001). OSS was positively correlated with 
MPA (r = 0.13, p < 0.001) and PSS (r = 0.31, p < 0.001). 
The association between MPA and PSS was negative (r = 
−.08, p < 0.01).

Mediation Effect Analysis
As shown in Table 3, PS was positively associated with 
MPA (β = 0.211, p<0.001). Therefore, the results support 
hypothesis 1. Our research adopts bias-corrected boot-
strapping techniques by Hayes PROCESS macro 
(Model 4) to test the mediation effect. Controlling for 
these variables (sex, family origin), the outcomes showed 
that there was a significant indirect effect via affective 
commitment with 95% bias-corrected confidence intervals 
[0.003, 0.032] based on 5000 bootstrapped samples in 
Table 3. OSS partially mediated the relationship between 

Table 1 The Participants’ Background Characteristics (N=1123)

Variables N (%) Variables N (%)

Sex Male 419 37.4 Subject Anesthesia 51 4.5
Female 704 62.6 Forensic 53 4.7

Grade Freshman 346 30.8 Oral medicine 57 5.1
Sophomore 414 36.9 Traditional Chinese medicine 162 14.4

Junior 363 32.3 Rehabilitation 74 6.6

Family Origin Urban 636 56.6 Applied Psychology 83 7.4
Rural 487 43.4 Psychiatry 85 7.6

One-child family One-child 531 47.3 General medicine 227 20.2

More than one child 592 52.7 Preventive medicine 90 8.0
Public management 121 10.8

Clinical medicine 120 10.7
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PS and MPA (indirect effect = 0.02, SE = 0.01). The 
mediation effect accounted for 9.09% of the total effect 
of PS on MPA. Therefore, Hypothesis 2 was supported.

Testing for the Moderated Mediation
Controlling for these variables (sex, family origin), Table 4 
shows the results, the product (interaction term) of PS and 
PSS can significantly predict OSS (β = −.078, p<0.001). 
Based on previous study,19 we plotted predicted online social 
support against PS separately for low and high levels of PSS 
(Figure 2). Simple slope tests showed that for college 

students with low PSS, PS significantly predicted OSS 
(Bsimple = 0.20, p<0.001). For individuals with high perceived 
social support, the predictive effect of PS on OSS became 
non-significant. Table 4 showed that the product (interaction 
term) of PS and PSS as well as OS and PSS did not have 
a significant predictive impact on MPA.

The bias-adjusted percentile bootup analysis further indi-
cated that the indirect effects of PS on MPA were mitigated by 
PSS through OSS. Specifically, for undergraduates with low 
PSS, the indirect relationship between PS and MPA was sig-
nificant (β = 0.199, SE = 0.035, 95% CI = 0.131, 0.267). For 
undergraduates with high PSS, the indirect relationship 
between PS and MPA was not significant (β = 0.044, SE = 
0.041, 95% CI = −.036, 0.123). In sum, these results indicated 
that PSS moderated the indirect associations between PS and 
MPA via OSS. Hence, Hypothesis 3 was partially supported.

Discussion
In this study, a moderated mediation model has been used to 
analyze the underlying mechanisms between perceived stress 
and problematic smartphone usage among Chinese undergrad-
uates. The results showed that the mediating effect of online 
social support between perceived stress and problematic 

Table 2 Descriptive Statistics and Correlations Between Variables

Mean SD 1 2 3 4 5

1.Sex 0.37 0.48 1
2.Family Origin 0.58 0.49 −.004 1

3.PS 2.81 0.45 −.127*** −.042 1

4.OSS 3.30 0.64 −.017 −.114*** 0.177*** 1
5.MPA 2.86 0.64 −.070* −.038 0.231*** 0.125*** 1

6.PSS 5.12 1.20 −.117*** −.025 0.142*** 0.305*** −.077**

Notes: N=1123. *p<0.05, **p<0.01, ***p<0.001. 
Abbreviations: PS, perceived stress; OSS, online social support; MPA, mobile phone addiction; PSS, perceived social support.

Table 3 Bootstrapping Indirect Effects and 95% Confidence 
Intervals (CI) for the Mediation Model

Model 
Pathways

Effect Size SE Bias-Corrected CI 
(95%)

Standarized β

PS→MPA 0.211*** 0.030 [0.153, 0.269]
PS→OSS→MPA 0.014* 0.007 [0.002, 0.030]

Total effect 0.225*** 0.029 [0.168, 0.283]

Notes: N=1123. *p<0.05, ***p<0.001. 
Abbreviations: PS, perceived stress; OSS, online social support; MPA, mobile 
phone addiction.

Table 4 Testing the Moderated Mediation Effect of Perceived Stress on Mobile Phone Addiction

Mediated Moderation

95%Bias-corrected Confidence Interrals

Dependent variable Int Effect Boot SE LLCI ULCI
OSS Int1 −0.078* 0.024 −0.126 −0.030

MPA Int1 0.012 0.038 −0.069 0.078

MPA Int2 −0.006 0.038 −0.090 0.060

Dependent variable Level of PSS Effect Boot SE LLCI ULCI

OSS Low(−1SD) 0.199*** 0.035 0.131 0.267
Mean 0.121*** 0.029 0.065 0.178

High(+1SD) 0.044 0.041 −0.036 0.123

Notes: N=1123. *p<0.05, ***p<0.001. 
Abbreviations: PS, perceived stress; OSS, online social support; MPA, mobile phone addiction; PSS, perceived social support; Int1, PS*PSS; Int2, OSS*PSS.
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smartphone usage was moderated by perceived social support. 
Specifically, the mediating effect of online social support was 
stronger among college students with lower perceived social 
support than those with higher perceived social support.

Perceived Stress and Problematic 
Smartphone Usage
In this study, perceived stress has a significant positive 
correlation with problematic smartphone usage; H1 was 
supported. These results corroborate other cross-sectional 
studies,23,24 and verified the general strain theory.20 The 
previous study has suggested that perceived stress is 
a hazardous trigger for problematic smartphone usage 
because it may reduce positive affect and impulse control 
and increase withdrawal in actual life, leading to passive 
stress coping, such as spending a great amount of time 
online to avoid real-life stress.9 Studying in universities, 
especially in the medical education environment is per-
ceived to be stressful, and students may experience stress-
ful events such as psychosocial and academic factors.62 In 
college students, the strong connection between perceived 
stress and problematic smartphone usage suggests that 
decreased perceived stress may decrease the risk of pro-
blematic smartphone usage. Addiction in this area is not 
established, but given the frequency of PSU amongst CYP 
and its significant association with symptoms of common 
mental disorders,13 this relationship and consideration of 
PSU as a potential causative factor requires urgent further 
exploration.

The Mediating Role of Online Social 
Support
The results of this study indicate that online social support 
acted as a mediator between perceived stress and problematic 
smartphone usage; H2 was supported. This study is the first 
to prove such a mediation effect. That is, perceived stress can 
promote the activation of online social support, which in turn 
intensifies problematic smartphone usage. Therefore, online 
social support is a result of perceived stress as well as 
a catalyst for problematic smartphone usage. Also, it’s 
worth regarding that online social support just partially 
mediated the relationship between perceived stress and pro-
blematic smartphone usage. The positive direct relationship 
between perceived stress and problematic smartphone usage 
indicates that perceived stress may be the direct factor that 
significantly increases problematic smartphone usage among 
undergraduates. Other potential mediators should be 
explored in future work. For example, self-control and 
depression/anxiety may mediate the link between perceived 
stress and problematic smartphone usage.63

The results extend the application of the Compensation 
model of Internet Use32 to explain the relationship between 
perceived stress and problematic smartphone usage and the 
role of online social support. This compensation model of 
Internet use proposes that college students may overuse 
Internet-connected devices in search of online social support 
and escape from real-life problems,32 which can result in 
using the Internet excessively and even symptoms of addic-
tion. When college students manage stressors poorly, they 

Figure 2 Interaction between PS and PSS on online social support. 
Abbreviations: PS, perceived stress; OSS, online social support; PSS, perceived social support.
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might seek online social support,28,64 in turn increasing the 
risk of problematic smartphone usage.27,30,31

Given the significant mediation effect of online social 
support, our study further reveals that individuals who per-
ceived more stress are more possible to seek relief online, and 
have more online social support, therefore more possible to 
develops into problematic smartphone usage. The present 
study indicates that the harmful impact of perceived stress 
on problematic smartphone usage can be alleviated through 
intervention to improve online social support. These inter-
ventions are warranted for adaptation for use with college 
students, especially for those who have problems using their 
smartphones.

The Moderating Role of Perceived Social 
Support
H3 was partially supported. First, we found that perceived 
social support regulates the link between perceived stress 
and online social support. The impact of perceived pressure 
on online social support among undergraduates with low 
perceived social support was stronger than the influence on 
people with a high sense of social support. The result is 
consistent with the poor-get-richer model,45 indicating that 
college students with limited perceived social support are 
quite possible to use new communication opportunities to 
build relationships and obtain supportive relationships in 
stressful situations. With the increase in stress, college 
students with low perceived social support have a stronger 
motivation to relieve stress by using the Internet as 
a distraction and seek more social support online.47

Unexpectedly, we find no moderating effect of perceived 
social support on the relationship between online social sup-
port and problematic smartphone usage. This is inconsistent 
with the previous research results.48 One plausible argument is 
that we use overall social support (the total score for perceived 
social support), not support from specific sources, such as 
family, friends, and others. For example, there is evidence 
that offline perceived social support has a significant main 
effect on online access support and college students’ Internet 
addiction tendency, but the interaction was not significant. 
However, subjective social support and emotional support 
not only had significant main effects on Internet addiction 
tendency but also had a significant negative interaction.65

Surprisingly, perceived social support has not moderated 
the link between perceived stress and problematic smartphone 
usage, which is inconsistent with our hypothesis. The outcome 
may not be verified for the stress buffer hypothesis,40 which 

suggests that perceived stress is a significant hazardous trigger 
for problematic smartphone usage among Chinese college 
students, and perceived social support does not buffer the 
negative effect of perceived stress on problematic smartphone 
usage. We explain this result in two ways. First of all, we 
replace relationship-specific sources of support with compre-
hensive social support. The ability of perceived social support 
to relieve stress may vary from source to source.16 For 
instance, findings showed that support from family can alle-
viate the negative effect of stress on college students’ Internet 
addiction, while support from friends does not,66 at the same 
time, a study has found support from family and friends can 
provide college students with protective functions against 
stress.67 Second, there may be situational and/or cross- 
cultural differences. Jin et al (2014) reported that support 
from either the work or family domain moderated the relations 
between role stress and work-family conflict in an American 
sample but not in a Chinese sample.68 Our findings suggest 
that relationship-specific sources and situational and/or cul-
tural differences in support should be considered when exam-
ining the moderating effect of perceived social support on the 
link between perceived stress and problematic smartphone 
usage among undergraduates.

Limitations
Several limitations should be noted. Firstly, we used conve-
nient samples of college students, which will cause sampling 
bias, and thus the generalization of these findings should be 
taken seriously. Future studies could extend the model to 
diverse populations. Besides, the research depended on 
a self-report survey. Future research could use a variety of 
information providers (eg, peers and parents) and research 
methods (eg, qualitative interviews) to collect data to better 
understand individuals’ mental and behavioral status. 
Second, the cross-sectional design prevents the testing of 
causal hypotheses. It is possible that the relationships 
among the studied variables are reciprocal. For example, 
a longitudinal study has shown a reciprocal relationship 
between perceived stress and problematic smartphone 
usage.43 Thus, future work should examine the mediation 
model with a longitudinal study design. Third, As the sub-
jects in this study are from a university, it may not be con-
ducive to the promotion of our research results. Future 
studies may explore the model in different populations. 
Fourth, we only looked at the moderating effect of overall 
social support. Future research could explore the moderating 
effects of support of family, friends, and other types of 
support separately. Such as parental support can modulate 
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the association between stress and Internet addiction, but 
friend support does not.66 Moreover, friend support and 
family support have different moderating effects for commu-
nity violence and post-traumatic stress disorder.69 Fifth, this 
study failed to identify groups according to SAR (Specific 
Absorption Rate) values of smartphones, it has been found 
that radiofrequency (RF) and microwave (MW) can have 
some effects in biological organisms,70 and individuals 
exposed to RF and MW have different physical and mental 
health compared to the normal group.71,72 Future research 
could classify groups according to SAR values of smart-
phones. After classifying they can observe a relation between 
problematic smartphone usage and SAR values.

Conclusion
In summary, this research is among the first to explore the 
mediating impact of online social support and the moderat-
ing role of perceived social support underlying the link 
between perceived stress and problematic smartphone 
usage among Chinese undergraduates. This research dis-
covered that online social support played a mediating role 
between perceived stress and problematic smartphone 
usage, while perceived social support played a moderating 
role in the indirect effect of perceived stress on problematic 
smartphone usage. The effect of perceived stress on proble-
matic smartphone usage via online social support was stron-
ger for college students with lower perceived social support 
than for those with higher perceived social support. The 
results of this study lead to a better understanding of how 
perceived stress increases the risk of problematic smart-
phone usage and the importance of appropriately reducing 
the use of virtual networks for stress relief and social sup-
port from the Internet among undergraduates. The findings 
should be taken with caution given the convenience sam-
pling and cross-sectional study design.
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