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Abstract 

Background Phubbing is a commonly seen phenomenon that has emerged in recent years among groups of 
college students, posing a rising challenge to educators. We conduct research in which the reciprocal relationship 
between problematic social media use and phubbing is explored and analysed quantitatively, aiming to discover reli-
able theoretical support to work out an appropriate intervention on students’ phubbing for students’ mental health 
concerns.

Methods Using the problematic social media use scale and the phubbing scale, 328 college students from four uni-
versities in Shandong Province were enrolled in a two-stage longitudinal follow-up study for 20 months from Decem-
ber 2019 to August 2021. A cross-lagged model was constructed to explore the reciprocal relationship between 
problematic social media use and phubbing. The results of correlation analysis showed that problematic social media 
use was positively correlated with phubbing at both time points (r = 0.51, 0.53, P < 0.01).

Results The results of cross-lagged regression analysis showed that the predictive effect of pretest problematic social 
media use on posttest problematic social media use was statistically significant (β = 0.24, P < 0.01). There was statistical 
significance in the prediction effect of pretest phubbing on posttest phubbing (β = 0.16, P < 0.05). Pretest problem-
atic social media use had statistical significance in predicting posttest phubbing (β = 0.22, P < 0.01), and there was no 
statistical significance in the prediction of pretest phubbing on posttest problematic social media (β = 0.16, P < 0.05).

Conclusion The problematic social media use of college students is closely related to phubbing, and problematic 
social media use can predict phubbing.

Keywords College students, Problematic social media use, Phubbing, Cross-lagged analysis, Reciprocal relationship

Background
In the information age, especially with the rapid devel-
opment of the internet, the prevalent usage of smart-
phones has changed the manner of daily communication 

and interaction within the college student community, 
which can both enhance long-distance social connec-
tions and destroy off-line face-to-face interaction [1, 2]. 
Phubbing is a behaviour that has arisen in conjunction 
with the widespread use of smartphones [3, 4], in which 
individuals play on their smartphones and ignore the sur-
rounding people or things in social situations [5]. Stud-
ies have shown that phubbing not only affects impression 
formation and communication quality between commu-
nicating parties and impairs the quality of peer relation-
ships between college students [6–8] but also reduces the 
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well-being of interpersonal objects [9, 10]; there are even 
studies that have found that phubbing among college stu-
dents affects their performance in class [11, 12], leading 
to poorer academic performance [13, 14] and even cheat-
ing behaviour [15]. Phubbing has already been found 
to have a negative impact on the physical and mental 
development of college students. Thus, it is important to 
explore the causative factors of phubbing among college 
students to stimulate their physical and mental health 
into better development.

Phubbing is influenced by several factors, of which 
problematic social media use is one of the most impor-
tant. Problematic social media use is defined as 
“unhealthy excessive social media use behaviours” [16]. 
Problematic social media use has emerged as a maladap-
tive pattern of social media use; it has been characterized 
by excessive concern about social media, being driven 
by a strong motivation to use social media, and devot-
ing so much time and effort to social media use that it 
impairs other social activities, studies, jobs, interper-
sonal relationships, psychological health and well-being 
[17]. Numerous studies have indicated that problematic 
social media use is associated with a range of negative 
consequences; furthermore, when problematic social 
media use is restricted, adolescents experience symp-
toms of physical discomfort such as stress or anxiety 
and are constantly presented with scenarios of problem-
atic social media use in their minds [18–20]. In addition, 
problematic social media use may also reduce adoles-
cents’ well-being at home and school [16, 21]. Therefore, 
problematic social media use is a phenomenon to which 
researchers have paid focused attention. Recently, several 
studies have linked this phenomenon to phubbing to dis-
cuss the potential relationship and influential mechanism 
between the two [9, 22–25].

There are two main perspectives on the relationship 
between problematic social media use and phubbing. The 
first perspective suggests that problematic social media 
use can influence phubbing. According to the limited 
capacity model view [26], individuals have limited cogni-
tive or mental resources to process information. If indi-
viduals are exposed to large amounts of information due 
to the use of online platforms and technological devices, 
their mental resources become strained and can become 
overloaded. We expect that when individuals experience 
problematic social media use, they will be overloaded 
with mental strain, have no time for their partners, and be 
cold to others in reality because of their heavy exposure 
to online information. According to self-determination 
theory [27], relatedness (i.e., closeness or connectedness 
with others) is one of the three basic psychological needs 
of human beings and is critical to achieving the optimal 
development of the individual. The need for relatedness 

will induce college students’ desire to seek emotional sup-
port from social media, especially when the needs in the 
offline context are not well satisfied. The more emotional 
support is provided by social media, the less likely college 
students are to seek face-to-face emotional support and 
the more likely they are to phub their offline interaction 
peers. The displacement hypothesis also proposes that an 
increase in overall time on social media makes less time 
available for more beneficial face-to-face emotional sup-
port [28]. Thus, problematic social media use may cause 
phubbing in college students. In addition, researchers 
have claimed that phubbing is considered a new form 
of addiction and that as the availability of virtual envi-
ronments created by online social media continues to 
increase, a number of problematic mobile technology use 
factors have been identified as valid predictors of phub-
bing, with individuals who do not use their smartphones 
appropriately being more likely to be apathetic in social 
situations [22]. Similarly, it has been shown that individu-
als who overuse social media are also more likely to use 
their smartphones in social situations, thereby leaving 
others aside [23, 24]. Thus, problematic social media use 
is one of the main reasons for phubbing.

The second perspective suggests that phubbing can 
influence problematic social media use. While the stated 
purpose of technology such as smartphones is to help us 
connect with others, in some particular cases, technology 
that is designed to bring humans closer together isolates 
us from those people. Researchers argue that individu-
als with high degrees of phubbing experience a sense of 
social exclusion that leads to a high need for attention 
and that this need for attention in turn leads individuals 
to attach to social media in the hope of regaining a sense 
of inclusion, ultimately causing problematic social media 
use [9]. At the same time, similar studies have found that 
phubbing disrupts real-life interpersonal relationships, 
leading individuals to turn to online social media to sat-
isfy the need for interaction [25], resulting in dependence 
on social media and problematic social media use. Thus, 
phubbing is one of the main causes of problematic social 
media use.

In summary, we aimed to explore the relations between 
problematic social media use and phubbing over time. 
Our study enriches this field in two ways. First, most 
of the above studies exploring the relationship between 
phubbing and problematic social media use are based on 
the results of cross-sectional design studies, which are 
still essentially correlations and cannot truly and strongly 
reflect the reciprocal relationship between the two. To 
investigate the reciprocal relationship between phub-
bing and problematic social media use, this study adopts 
a longitudinal design. Second, the university period is a 
critical developmental stage in life, where the psychology 
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and behaviour of individuals undergo certain changes, 
especially in today’s digital age, and where college stu-
dents may change beyond our expectations. To explore 
the changing trends of problematic social media and 
phubbing among college students, we conducted a lon-
gitudinal survey of Chinese college students. This study 
conducted a longitudinal tracking survey at two dif-
ferent designated times, with an interval of 20  months 
between December 2019 (T1, below) and August 2021 
(T2, below), to construct a cross-lagged model to analyse 
the reciprocal relationship between problematic social 
media use and phubbing among college students, with 
a view to providing a follow-up study. A cross-lagged 
model was constructed to analyse the reciprocal relation-
ship between problematic social media use and phubbing 
among college students to provide a reference for subse-
quent studies.

Methods
Participants
Using a whole-group sampling method, 10 freshman 
classes in 2019 from four universities in Shandong Prov-
ince, China, with a total of 380 college students, were 
selected as subjects. The first measurement was con-
ducted in December 2019 when the subjects were in their 
first year of college, and 380 questionnaires were distrib-
uted; the second measurement was conducted in August 
2021 at the end of the subjects’ second year of college for 
the same group of students, and 364 questionnaires were 
distributed (16 of the subjects were lost due to suspen-
sion and withdrawal). The students’ school ID number 
information was used for matching, and due to some stu-
dents’ misfiled school ID numbers and personal reasons 
for refusing to fill in their real school ID numbers again, 
328 valid paired questionnaires were finally matched for 
the pre- and postmeasurement data. Among them, 136 
were male and 192 were female; 180 were urban students 
and 148 were rural students. On average, the age of the 
participants was 18.82  years (SD = 0.80) at Time 1. The 
survey was conducted with the informed consent of the 
subjects and approved by the Ethics Committee of Qing-
dao Harbour Institute of Technology.

Problematic social media use scale (PSMUS)
The scale was adapted from the Compulsive Internet 
Use Scale (CIUS) by Franchina et  al. [29] and contains 
7 items, with the sample question "I find it difficult not 
to use social media". The scale is scored on a scale rang-
ing from 1 (strongly disagree) to 5 (strongly agree), and 
all the statements are positive; the higher the total score 
is, the less healthy the individual’s use of social media is. 
In the current study, the scale had Cronbach alpha coef-
ficients of 0.80 and 0.83 at 2 time points.

Phubbing scale (PS)
The scale was developed by Qiu [30] and consists of 8 
items, such as "I spend a lot of time on my smartphone 
when I am with my friends" and "Sometimes I do not 
even notice when my friends leave because I am staring 
at my smartphone". The questions are scored on a scale 
ranging from 1 (strongly disagree) to 5 (strongly agree), 
and all the statements are positive; the higher the total 
score is, the higher the individual’s level of phubbing is. 
In this study, the scale had Cronbach alpha coefficients of 
0.89 and 0.94 at 2 time points.

Statistical analyses
First, Harman’s single-factor method was applied to test 
the data for common method bias. Second, the variables 
were tested for descriptive statistics (means and stand-
ard deviations), Cronbach’s alpha coefficients, and cor-
relations at Time 1 and Time 2. Third, the measurement 
invariance of the measurement model across time was 
assessed. Three steps, namely, configural invariance, weak 
invariance and strong invariance, were included. The 
most important of all is the inclusion of configural invari-
ance, which sets the baseline model and tests whether the 
morphological composition of the latent variables is the 
same. In addition, weak invariance tests the equivalence 
of factor loadings across groups between the measures 
and factors on the basis of satisfying the baseline model; 
finally, strong invariance limits the weak invariance of 
the observed variables on the basis of satisfying the unit 
equivalence. Fourth, to explore a possible causal relation-
ship, Martens and Haase suggested testing four‐nested 
models; in the current study, M1 is a baseline model that 
only includes autoregression and tests the lateral stability 
of problematic social media use and phubbing between 
T1 and T2 [31]. M2 is based on M1, with the addition 
of problematic social media use from the previous time 
point downwards to phubbing at one point in time. M3 
builds on M1 by adding a similar but opposite path as the 
cross-lagged path used in M2, that is, from phubbing at 
one point in time to problematic social media use at the 
next point in time. M4 is the full model containing all the 
paths described in the above mentioned models. By com-
paring the four models above, a chi-square test was used 
to determine the nested model that provided the best fit, 
that is, a likely causal relationship.

Results
Since both the Questionable Social Media Use Scale and 
the Phubbing Scale were answered by the same group of 
college students, some common method bias may exist. 
In this study, common method bias was tested using 
Harman’s one-way test, and exploratory factor analysis 
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was conducted on all variables. The results showed that 
the first factor with a characteristic root greater than 1 
explained 30.02% of the variance, which was less than the 
critical value of 40 [32]. Therefore, there was no signifi-
cant common method bias present in this study.

The results of the descriptive statistical analysis and 
paired-samples t test for the two variables of problem-
atic social media use and phubbing among college stu-
dents at T1 and T2 are shown in Table  1. As shown in 
Table 1, although the scores of problematic social media 
use among college students increased from T1 to T2, the 
difference between them was not statistically significant 
(t = − 1.49, P > 0.05), while the scores of phubbing signifi-
cantly decreased (t = 3.95, P < 0.05).

The results of the correlation analysis between prob-
lematic social media use and phubbing among college 
students as measured at both the T1 and T2 time points 
are shown in Table 2. In terms of simultaneous correla-
tion, there was a significant positive correlation between 
problematic social media use and phubbing at both the 
T1 and T2 time points (r = 0.51 and 0.53, P < 0.01). In 
terms of ephemeral correlations, there was a signifi-
cant positive correlation between T1 problematic social 
media use and T2 phubbing (r = 0.27, P < 0.01), and T1 

phubbing was significantly positively correlated with T2 
problematic social media use (r = 0.22, P < 0.01). In sum-
mary, the above results are consistent with the prerequi-
site hypothesis for conducting cross-lagged analysis.

Before conducting the longitudinal modelling, we 
tested the measurement invariance for the Time 1 to 
Time 2 constructs to make inferences about changes in 
constructs over time [33]. Measurement invariance was 
established if the CFI did not change more than 0.02 and 
the RMSEA did not change more than 0.03 for the invari-
ant model [34].

As shown in Table  3, the weak invariant model with 
equal factor loadings did not show a meaningful deteri-
oration in model fit (for week invariance, ΔCFI = 0.020, 
ΔRMSEA = 0.006). Taken together, the results support 
the longitudinal measurement invariance of the con-
structs across time.

The strong invariance model with equal thresholds was 
not supported, with a CFI change larger than 0.02. As sug-
gested by Putnick and Bornstein (2016), we further tested 
a partial strong invariance model by releasing intercept 
constraints of three items from the scales of problematic 
social media use [35]. As indicated in Table  3, the par-
tial strong invariance was supported, as its overall model 
fit was not significantly worse than the metric invariance 
model (ΔCFI = 0.015, ΔRMSEA = 0.003). Taken together, 
the results support the longitudinal measurement invari-
ance of the constructs across time.

To explore more deeply the reciprocal prediction 
relationship between problematic social media use and 
phubbing of college students, this study adopted the 
design method of the cross-lagged path model and pro-
posed four theoretical models to test the direction of 
the relationship between problematic social media use 
and phubbing (as in Fig.  1). In sum, M1 is the baseline 

Table 1 Descriptive results of problematic social media use and phubbing

T1 represents the first measurement, and T2 represents the second measurement

T1 T2 t value P value

M SD M SD

Problematic social media use 2.47 0.68 2.53 0.69 − 1.49 0.14

Phubbing 1.99 0.68 1.81 0.70 3.95 0.00

Table 2 Correlation between problematic social media use and 
phubbing

T1 represents the first measurement, and T2 represents the second 
measurement. *P < 0.05;**P < 0.01;***P < 0.001

Variable 1 2 3 4

T1 problematic social media –

T1 phubbing 0.51** –

T2 problematic social media 0.25** 0.22** –

T2 phubbing 0.27** 0.28** 0.53** –

Table 3 Statistics of measurement invariant models

Model χ2 df CFI SRMR RMSEA ΔCFI ΔRMSEA

Configural invariance 841.198 384.000 0.912 0.049 0.060

Week invariance 959.062 397.000 0.892 0.068 0.066 0.020 0.006

Partial strong invariance 1047.143 407.000 0.877 0.069 0.069 0.015 0.003
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model, assuming that early problematic social media use 
and phubbing can predict subsequent problematic social 
media use and phubbing, respectively, to test the cross-
sectional stability of the two factors between the T1 and 
T2 time points; M2 explores the effect of T1 problematic 
social media use on T2 phubbing on the basis of M1; M3 
explores the effect of T1 phubbing on T2 problematic 
social media use on the basis of M1; and M4 explores 
the cross-lagged relationship between problematic social 
media use and phubbing; i.e., it is the full model that 
includes all the paths described in the above mentioned 
models. The model with the best fitting result is the final 
model.

As shown in Table 4, the fit indices of all four mod-
els were acceptable. The M1 baseline model fit well, 
and chi-square difference tests indicated that M4 was a 
better fit than both M1 (Δχ2 = 13.427, Δdf = 2, P < 0.01) 
and M3 (Δχ2 = 7.887, Δdf = 1, P < 0.05). There was no 

significant difference between M4 and M2, but the fit-
ted value of M4 was better than that of M2. Overall, M4 
was the model with the best fitting results among the 
four models.

A cross-lagged model was constructed to analyse the 
reciprocal relationship between problematic social media 
use and phubbing among college students using Mplus 
8.3 software, in which gender and age were added to 
the model as control variables. In this model, the same 
observed variable at two time points and the latent vari-
able at the same time point were allowed to be error 
correlated. The model fit was examined using the great 
likelihood method, and the model fit well for all indica-
tors (χ2 = 841.20, df = 384, CFI = 0.91, SRMR = 0.05, 
RMSEA = 0.06). The predictive effect of T1 problematic 
social media use on T2 problematic social media use was 
statistically significant (β = 0.24, P < 0.01), and T1 phub-
bing had a statistically significant predictive effect on T2 

Fig. 1 Nested models of the relationship between problematic social media use and phubbing

Table 4 Nested models of the relationship between problematic social media use and phubbing

Model χ2 df CFI SRMR RMSEA Comparisons Δχ2 Δdf P value

M1 854.625 386 0.910 0.061 0.061 M4 versus M1 13.427 2  < 0.01

M2 842.695 385 0.912 0.050 0.060 M4 versus M2 1.497 1  > 0.05

M3 849.085 385 0.911 0.054 0.061 M4 versus M3 7.887 1  < 0.05

M4 841.198 384 0.912 0.049 0.060
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phubbing (β = 0.16, P < 0.05); furthermore, T1 problem-
atic social media use had a statistically significant pre-
dictive effect on T2 phubbing (β = 0.22, P < 0.01), and T1 
phubbing had no statistically significant predictive effect 
on T2 problematic social media (β = 0.10, P > 0.05). See 
Fig. 2.

Discussion
Most previous studies on problematic social media use 
and phubbing among college students have adopted a 
cross-sectional design and failed to draw conclusions 
about the trends and reciprocal relationships between 
the two. This study conducted two waves of longitudinal 
data on Chinese college students to reveal the trends of 
problematic social media use and phubbing over time 
and the reciprocal relationship between them to gain a 
deeper understanding of the relationship between them.

In the descriptive statistical analysis, it was found that 
although the problematic social media use scores of col-
lege students increased at time point T2 compared to 
time point T1, the difference between the two was not 
statistically significant, while the phubbing score sig-
nificantly decreased. This indicates that while college 
students’ problematic social media use increased dur-
ing college, their phubbing improved significantly. In 
high school, due to the pressure of higher education and 
parental control, high school students have less access to 
social media using smartphones, while in college, espe-
cially in the early stage of college, there is no parental 
and teacher control over college students’ social media 
use; this change in control may cause a certain degree 
of increase in problematic social media use. However, 
phubbing improves during college, which may be related 
to the gradual establishment and development of peer 
relationships among college students during their school 
years. In college, interpersonal relationships are domi-
nated by peer relationships, and peer relationships have 
an important impact on their psychological well-being 
[36, 37]. The most important feature of phubbing is to 

play with smartphones while ignoring others in social 
situations, while good peer relationships can increase the 
frequency of communication between peers and enhance 
the intimacy between them [38], which in turn improves 
this state of coldness among interpersonal relationships 
and thus reduces the degree of phubbing. In addition, 
the results of correlation analysis showed that there was 
a positive correlation between problematic social media 
use and phubbing among college students at both the T1 
and T2 time points, indicating that problematic social 
media use and phubbing among college students have 
stability across time.

In the autoregressive path analysis, it was found that 
T1 problematic social media use significantly predicted 
T2 problematic social media use. This might indicate that 
if the problematic social media use of college students is 
not controlled by intervention, it will gradually deterio-
rate and may eventually evolve into severe psychological 
abnormalities and behavioural problems. Therefore, the 
prevention and intervention of problematic social media 
use among college students is essential, and the lack of 
timely and effective intervention may produce a slippery 
slope effect and increase the difficulty of its correction. In 
addition, T1 phubbing can significantly predict T2 phub-
bing, which indicates that college students’ phubbing is a 
stable behavioural trait of individuals and is not prone to 
change with the influence of time and environment and 
other factors. Therefore, the prevention and intervention 
of phubbing among college students is essential, and the 
lack of timely and effective intervention may produce a 
slippery slope effect and increase the difficulty of its 
correction.

Cross-lagged analysis revealed that T1 problematic 
social media use positively predicted T2 phubbing, but 
T1 phubbing did not have a statistically significant pre-
dictive effect on T2 problematic social media use. First, 
problematic social media use among college students sig-
nificantly predicted phubbing, which further deepened 
the results of the cross-sectional study [23, 24]. Previous 
causal relationships found between problematic social 
media use and phubbing based on cross-sectional data 
should be treated with caution; this study explores this 
issue further and more effectively. Similar studies have 
also shown that individuals with high levels of prob-
lematic social media use may have problems with work, 
academic performance, and relationships [39], and prob-
lematic mobile technology use factors are seen as effec-
tive predictors of generating phubbing. Previous research 
has found that social media has the function of creating 
social identities for users; due to the overuse of social 
media, people are increasingly relying on social media 
platforms to construct their social identities in place of 
identity construction in real-life scenarios [40]. The way 

Fig. 2 Cross-lagged relationship between problematic social media 
use and phubbing among college students
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in which people construct their social identities gradu-
ally shifts from real-life to online social media platforms, 
and this shift can lead to the phenomenon that people 
in interpersonal scenarios focus more on their smart-
phones and leave others out. From another perspective, 
problematic social media use is still one of the problem-
atic aspects of smartphones. Numerous studies have 
confirmed that individuals with irrational smartphone 
use are more likely to snub others in social situations 
[22]. It is not easy for individuals with the problematic 
use of social media to put down their smartphones; in 
addition to internal factors, the design of modern elec-
tronic devices makes it easier to be alerted to new mes-
sages. Both internal brain factors and external factors of 
the device are powerfully attractive to smartphone users 
[25], and individuals are more likely to check their smart-
phones in social contexts while ignoring those around 
them. Therefore, when individuals are addicted to social 
media, they are equally influenced by internal and exter-
nal factors and cannot resist the temptation of social 
media even in social situations, leading to the issue that 
they cannot resist touching their smartphones to check 
messages even in social situations; thus, they are prone to 
ignore the people around them due to using their smart-
phones, thereby destroying their social relationships in 
the moment. In addition, the cross-lagged analysis also 
found that T1 phubbing did not significantly predict T2 
problematic social media use. This finding indicates that 
previous phubbing does not have an effect on subsequent 
problematic social media use; thus, a subsequent search 
should be conducted to find the reasons affecting prob-
lematic social media use among college students from 
other aspects.

There are also some shortcomings in this study. 
First, due to the author’s resource limitation, this study 
selected college students from 4 colleges located within 
a single province as the sample using the whole group 
sampling method, which makes the sample of this study 
slightly less representative. As the phenomenon of phub-
bing is already a geographically and gender-neutral phe-
nomenon, other samples should be added in the future 
to verify whether the influence relationship also exists in 
different age groups and within different cultural back-
grounds. Second, the study used a self-report method to 
collect data, which is a highly subjective measurement; 
thus, some biases of individuals may affect the results. In 
the future, we may consider multiple methods to collect 
data for the study together, such as using a paired sur-
vey to study phubbing calling among friends. Finally, this 
study conducted only one follow-up and did not exam-
ine the developmental trajectory of each variable across 
the 20-month follow-up period. In the future, we need to 
increase the number of years and times of follow-up in 

studies to explore the relationship between problematic 
social media use and phubbing among college students 
more deeply.

Conclusion
This study found that (a) baseline levels of phubbing 
among college students significantly and positively pre-
dicted developmental levels 20  months later, whereas 
baseline levels of problematic social media use did not 
significantly predict developmental levels 20  months 
later. Furthermore, (b) problematic social media use sig-
nificantly and positively predicted the level of phubbing 
20 months later.
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