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Background: Previous cross-sectional studies have shown that meaning in life
(MIL) is closely associated with college students’ smartphone addiction (SA),
but the causal relationship between MIL and college students’ SA is uncertain.
Therefore, conducting a longitudinal study to explore their relationship is very
necessary. Furthermore, some studies have implied possible gender differences
in the relationship between MIL and SA and the relationship between SA and MIL.
Therefore, it is necessary to further examine whether there are gender differences
in the above relationships.

Methods: The present study constructed a three-wave cross-lag panel model to
explore the relationships between MIL and college students’ SA. Three waves of
data were collected from 705 college students (male: 338; female: 367) in China
for three consecutive years, and the interval of data collection was lyear. These
college students completed the same online questionnaire regarding MIL and SA.

Results: (1) The MIL of male college students was significantly stronger than
that of female college students at time 1, time 2, and time 3, (2) Female college
students’ SA at time 1, time 2, and time 3 was more serious than that of male
college students, (3) There were reciprocal relationships between MIL and
college students’ SA, (4) The influence of MIL on female college students’ SA was
significantly stronger than that of male college students, and (5) The influence of
SA on female college students” MIL was significantly stronger than that of male
college students.

Conclusion: This study showed reciprocal relationships between MIL and SA
among male college students and female college students. The findings further
deepen our understanding of the relationship between MIL and SA and provide a
gender perspective for preventing or intervening with college students’ SA.

Chinese college students, reciprocal relationships, meaning in life, smartphone
addiction, cross-lagged
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1. Introduction

According to the 50th Statistical Report on Internet Development in
China, as of June 2022, there were 1.047 billion smartphone users in
China, making up of 99.6% of all Internet users (1). Because of its
portability, interaction, and immediacy, smartphones have become a daily
necessity for people in modern society. However, frequent smartphone
use can quickly result in smartphone addiction (2). Smartphone addiction
is similar to Internet addiction and game addiction, and it is defined by
Sunday et al. (3) as “a condition where the use of smartphone has fulfilled
a deep need (dependency, habitual, and addictive behavior) to the extent
that the individual has difficulty conducting basic activities of daily life
without the concurrent use of a smartphone, and as such caused neglect
of other aspects of one’s life” Smartphone addiction may lead to a series
of physiological symptoms (e.g., vision loss, headaches, and decreased
sleep quality) and psychological symptoms (e.g., memory loss, emotional
depression, and anxiety) (4). A study on smartphone usage among
Chinese college students found that more than 20% of college students
use their smartphones for more than 7h a day (5). Numerous studies in
different countries and cultures have revealed that college students are a
high-risk group of SA (6-13). SA does great harm to college students. It
is difficult for college students with SA to concentrate on their studies
(14), and their happiness in life is significantly reduced due to the
excessive use of smartphones (15-17). In severe cases, SA can cause
personality disorder (18, 19) and even suicidal tendencies (20-22).
Therefore, it is very essential to pay close attention to college students’ SA
and deeply explore the causes of college students’ SA so as to provide
theoretical and methodological support for effective intervention or
prevention of college students’ SA.

Meaning in life (MIL) refers to “the sense made of, and
significance felt regarding, the nature of one’s being and existence”
(23). MIL is closely associated with addictive behaviors. Numerous
studies have revealed that the higher an individual’s MIL, the less
likely he or she is to develop addictive behaviors (24-29). According
to meaning therapy theory, meaning in life is the basic element of
happiness in life experienced by individuals, and constantly seeking
the meaning and purpose of life is the fundamental drive of human
existence (30). The lack of meaning in life may cause individuals to fall
into a state of emptiness, leading them to lose themselves in real life,
which in turn leads to addictive behaviors and then seriously affects
the physical and mental health of individuals (30). The meaning
therapy theory is supported by some empirical studies among college
students. Until now, many studies have indicated that MIL is closely
related to college students’ SA. Specifically, studies have revealed that
college students’ MIL and their level of SA are negatively associated
(28, 29). MIL not only has a direct effect on college students’ SA, but
also has an indirect effect on college students’ SA through other
variables. For example, some scholars verified that MIL could
indirectly affect college students’ SA through self-control (31). In
addition, a recent research has shown that MIL can indirectly affect
college students’ SA through school adjustment (32). Summarizing the
above literature, many scholars have made beneficial investigations on
the relationship between MIL and college students’ SA, but these
studies only investigated the influence of MIL on college students’ SA,
and all the studies were cross-sectional rather than follow-up studies.

From the current studies, although there is no direct study on the
influence of SA on college students’ MIL, the resource conservation
theory and some related studies suggest that the above influence is likely

Frontiers in Public Health

10.3389/fpubh.2023.1202741

to exist. According to the resource conservation theory proposed by
Hobfoll (33), individuals have limited resources (e.g., time, energy, and
attention), and people will strive to maintain, protect, and acquire these
resources. However, the loss of these resources is likely to pose a threat
to people’ lives, resulting in negative consequences. The above notion
has been supported by some empirical studies. These studies have found
that SA is significantly related to college students’ interpersonal
problems (34, 35) and self-esteem (36, 37). SA can trigger college
students’ anxiety (38, 39) and depression (36, 40-42). Furthermore, a
longitudinal study revealed that SA could significantly positively affect
adolescents’ depression (43). Since interpersonal relationships, self-
esteem, anxiety, and depression are all important predictors of college
students’ MIL (29, 44-48), based on the resource conservation theory,
we speculate that SA is also probably an important influencing factor of
MIL. In short, from the previous studies, the causal relationship between
MIL and college students’ SA is not clear. Few studies have explored the
reciprocal relationships between MIL and college students’ SA.

In addition to exploring the relationship between MIL and college
students’ SA, scholars have also conducted some studies on gender
differences in college students’ MIL and SA. On the whole, previous
studies have revealed that female college students’ meaning in life is
significantly lower than that of male college students (49-52), and
female college students’ smartphone addiction is more serious than
that of male college students (53-59). Males and females are very
different when it comes to coping with external pressures. Compared
with males, females may perceive threatening events as stress events
and often feel in a stressful environment (60-63). There are obvious
differences between males and females in coping with external
pressure. Males are more focused on problem solving, and may
be more inclined to use positive coping styles (e.g., rational coping and
detached coping) to cope with pressure, while females may be more
inclined to use negative coping styles (e.g., emotional response and
avoidance) to cope with pressure rather than focus on problem solving
(64, 65). Since negative coping style is a risk factor for the individual’s
meaning in life (66, 67), it is understandable why female college
students have a lower level of MIL than male college students.
Smartphones have the following functional characteristics: (a)
collectivity of functions (68, 69); (b) personalization and customization
of content (9, 54, 70); () accessibility (2, 71); and (d) convenience (2,
71). Some scholars have found that it is precisely because of the above-
mentioned functional characteristics of smartphones that female
college students use smartphones more frequently in order to make
up for the psychological emptiness caused by the low level of MIL and
alleviate their negative emotions, thus leading to more serious SA
among female college students than male college students (32).
However, few studies have explored the moderating effect of gender
on the relationship between college students’ MIL and SA.

There may also be gender differences in the relationship between
SA and college students’ MIL. The social replacement hypothesis
suggests that indulging in social communication through the internet
reduces the time for individuals to interact with friends and family,
which leads to a small social circle and may lead to depression and
loneliness (72). Replacement means that personal use of the Internet
may replace offline communication (73, 74). Consistent with the
social replacement hypothesis, some studies revealed that individuals
may perceive less support from others through Internet
communication than offline communication (75, 76). Online social
interaction cannot replace offline social interaction: they are not the
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same psychologically, and addiction to mobile social media may
increase the degree of individual social isolation (77). Previous
studies have found that female college students will use social media
more than male college students to satisfy their social needs (55, 78,
79). Therefore, smartphone addiction may have a more negative
impact on female college students’ meaning in life. However, few
studies have explored the moderating effect of gender on the
relationship between college students’ SA and MIL.

In this study, college students are taken as the subjects to conduct
a three-wave cross-lag panel model to explore the reciprocal
relationships between college students’ MIL and SA (see Figure 1).
This study proposed two hypotheses:

Hypothesis 1: There are reciprocal relationships between MIL
and SA.

Hypothesis 2: Gender moderates the reciprocal relationships
between MIL and SA.

2. Materials and methods
2.1. Participants and procedure

Using the convenient cluster sampling method, freshmen from
20 classes at three universities in Shandong Province, China were
selected for a 2-year follow-up study in this study, with data
collected three times at 1-year intervals. The inclusion criteria are
as follows: (a) 18-25years old, (b) Full-time college students, (c)
Smartphone users, and (d) Voluntary participation in the three
questionnaire surveys and signing online informed consent form.
Exclusion criteria: (a) Suffering from psychiatric disorders and (b)
Suffering from other addictive behaviors. Data were collected in
early April of 2020 (Time 1), in early April of 2021 (Time 2), and
in early April of 2022 (Time 3). The Wen Juan Xing platform was
used to distribute the informed consent form and questionnaire to
the 20 classes. 802 freshmen participated in the survey at time 1.
In the end, 705 students participated in all three surveys, which is
equivalent to a total loss of 97 students with a loss rate of 12.09%.

10.3389/fpubh.2023.1202741

All participants signed the online informed consent form. Table 1
shows the demographic profiles of participants.

2.2. Measures

2.2.1. Meaning in life

This study used the Chinese version of Meaning in Life Scale (80)
to evaluate the meaning in life of college students. The scale has 9 items
in total, which includes two factors: presence of meaning (e.g., “There
is no clear purpose in my life”) and searching for meaning (e.g., “I have
found a purpose in life that satisfies me”). Each item is rated on a seven-
point Likert scale ranging from 1 (strongly disagree) to 7 (strongly
agree). In this study, at time 1, time 2, and time 3, the Cronbach’s o of
the scale were 0.88, 0.86, and 0.89, respectively. The construct validity
of the scale at time 1, time 2, and time 3 was also good: y*/df <2.258,
comparative fit index (CFI)>0.956, Standardized Root Mean Square
Residual (SRMR)<0.041, Tucker-Lewis Index (TLI)>0.949, root
mean square error of approximation (RMSEA) <0.066.

2.2.2. Smartphone addiction

This study used the Chinese version of Smartphone Addiction
Scale - Short Version to assess the college students’ smartphone
addiction. The Chinese version scale was translated from the
Smartphone Addiction Scale - Short Version (SAS-SV) compiled by
Kwon et al. (69) by forward-backward method. The scale has 10 items
in total (e.g., “Feeling impatient and fretful when I am not holding
my smartphone”). Each item is rated on a six-point Likert scale
ranging from 1 (strongly disagree) to 6 (strongly agree). At time 1,
time 2, and time 3, the Cronbach’s o of this scale were 0.85, 0.87, and
0.87, respectively. The construct validity of the scale at time 1, time 2,
and time 3 was also good: y*/df<2.631, CFI1>0.946, SRMR <£0.034,
TLI>0.938, RMSEA <0.062.

2.3. Data analysis

The present study used SPSS 26.0 and Mplus 7.11 to analyze the
data. The data analysis procedure was as follows:

Tl
Meaning
in life

Tl
Smartphone
addiction

FIGURE 1
Conceptual model.
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FIGURE 2
Path diagram of the cross-lagged panel model.

TABLE 1 The demographic profiles of participants (n=705).

Variable Levels n Percent (%)
Male 338 47.94
Gender
Female 367 52.06
Engineering 188 26.67
Major Science 202 28.65
Liberal arts 315 44.68
Only child/Non- Only child 318 45.11
only child Non-only child 387 54.89
Urban area 303 42.98
Urban/Rural area
Rural area 402 57.02
Junior high school or less 303 42.98
Father’ educational | Senior high school 245 34.75
level College or university 126 17.87
Postgraduate 31 4.40
Junior high school or less 297 4213
Mother’ Senior high school 281 39.86
educational level College or university 98 13.90
Postgraduate 29 4.11
Peasant or jobless 51 7.23
Father’
Blue collar 313 44.40
occupational
tat Professional or
statuses 341 48.37
semiprofessional
Peasant or jobless 69 9.79
Mother’
Blue collar 337 47.8
occupational
tat Professional or
statuses 299 42.41
semiprofessional
Below 3,000 46 6.52
3,001-6,000 264 37.45
Household income
6,001-9,000 190 26.95
per month (RMB)
9,001-12,000 108 15.32
Above 12,000 97 13.76

First, conducting a common method bias analysis with SPSS 26.0.
Specifically, all items were subjected to Harman’s One-Factor Test
(unrotated exploratory factor analysis) (81). If the variance explained
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by the first component, among all components with eigenvalues larger
than 1, is less than 40%, it suggests that there is no common method
bias present in this study (81).

Second, SPSS 26.0 was used to conduct descriptive statistics,
implement independent samples t-tests to investigate the gender
differences in meaning in life (MIL) and smartphone addiction (SA),
and examine correlations between MIL and SA.

Third, in order to test whether there are reciprocal relationships
between college students’ MIL and SA, the following four competing
models were established: Model 1: No cross-lagged effects
(TIMIL — T2SA, T2MIL — T3SA, T1SA — T2MIL and T2SA — T3MIL
are dropped). Model 2: Smartphone addiction effects (T1SA — T2MIL
and T2SA — T3MIL are dropped). Model 3: Meaning in life effects
(TIMIL—T2SA and T2MIL—T3SA are dropped); Model 4:
Reciprocal effects (all paths are included). Then, using structural
equation model to examine the four competing models to determine
whether the reciprocal effects model would best fit the data and
significantly better than the other three models. Model fit was
determined by the following indices: “Comparative Fit Index (CFI),
Standardized Root Mean Square Residual (SRMR), Tucker-Lewis Index
(TLI), and Root Mean Square Error of Approximation (RMSEA). An
acceptable model is determined by the following criteria: CFI>0.90,
SRMR<0.05, TLI>0.90, and RMSEA <0.08 (82). In addition, the
differences of CFI (/A CFI>0.01) and the 5 differences between models
(p<0.05) were used to determine the best model (83-85).

Fourth, this study used Mplus 7.11 to conduct multiple group (male
vs. female) analysis to test gender differences on reciprocal effects.
According to the requirements of multiple group analysis, measurement
invariance needs to be tested before comparing the differences of
structural equation model in different group (85). This is because only
when the relationship between observed variables and potential
variables is invariant in all groups that need to be compared can the
differences of structural equation model be further compared (85).
Specifically, measurement invariance was tested by the following four
steps: Step 1: Fitting measurement model for each group, respectively.
Step 2: Configural invariance. Step 3: Metric invariance (common
loadings across gender). Step 4: Scalar invariance (common loadings
and intercepts across). Configural invariance is a prerequisite for testing
other invariances, and it is usually used as a baseline model for testing
(83-85). Further invariance tests are nested models generated by
restricting the corresponding parameters on the basis of the invariance
at the previous level, and only if the invariance at the previous level is
established can the invariance test be continued at a higher level (85).
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When scalar invariance (strong invariance) is established, measurement
invariance is established (83-85). An acceptable model is determined
by the following criteria: CFI>0.90, SRMR<0.05, TLI>0.90, and
RMSEA <0.08 (82). The differences of CFI (/\CFI<0.01) and the y?
differences between models (p>0.05) were used as the criteria of
invariant measurements (83-85). Then, using Mplus 7.11 to compare
the differences of reciprocal effects among male college students
(group 1) and female college students (group 2).

In this study, before testing the cross-lagged panel model, all the
variables were standardized. When testing the reciprocal relationships
between college students’ MIL and SA, all demographic variables were
set as control variable, and when comparing the gender differences of
the reciprocal effects, demographic variables except gender were set
as control variable. Besides, 95% confidence interval based on the
bias-corrected percentile method with 1,000 bootstrap samples was
used to examine the reciprocal effects.

3. Results
3.1. Common method bias

The results of common method bias analysis showed that the
eigenvalues of 18 components exceeded 1, and the first component
explained 21.36% of the total variance, which was less than 40%,
indicating that the common method bias was not present in this study.

3.2. Descriptive statistics, inferential
statistics, and correlation analyzes

Table 2 shows the means and standard deviations of the main
variables and gender differences in smartphone addiction and
meaning in life. Specifically, at Time 1, Time 2, and Time 3, female
college students’ scores of meaning in life (MIL) were significantly
lower than male college students’ scores. Besides, at Time 1, Time 2,
and Time 3, female college students’ smartphone addiction (SA)
scores were significantly higher than male college students’ scores.

As shown in Table 3, there was a significant correlation between MIL
at time 1, time 2, and time 3 (r=0.48 ~0.62) among all participants. There
was a significant correlation between SA at time 1, time 2, and time 3
(r=0.69~0.78) among all participants. At time 1, time 2 and time 3, MIL

TABLE 2 Gender differences in college students’ smartphone addiction
and meaning in life.

M + SD
Male Female
(n =338) (n =367)
T1 42.61 +5.968 46.21 % 6.002 —2.558%
SA T2 45.09 + 6.374 48.31 +6.521 —2.146*
T3 42.53 + 4.561 46.15 + 6.141 —2.643%%
T1 26.66 % 1.903 2527 £2.108 28827
MIL T2 25.05 +2.726 23.14 +2.892 2.8527
T3 26.36 + 1.866 2531 +2.078 2.199%

MIL, Meaning in life; SA, Smartphone addiction.
*p<0.05; ¥* p<0.01.
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was significantly correlated with SA (r=—0.50~—0.68) among all
participants. In addition, the time-dependent correlation between MIL and
SA among all participants was also significant (r=—0.39~—0.61).

As shown in Table 4, among male college students, there was a
significant correlation between MIL at time 1, time 2, and time 3
(r=0.47 ~0.60). There was a significant correlation between SA at time
1, time 2, and time 3 (r=0.68 ~0.77) among male college students. At
time 1, time 2 and time 3, among male college students, MIL was
significantly correlated with SA (r=—-0.46 ~—0.63). In addition, the
time-dependent correlation between MIL and SA among male college
students was also significant (r=—0.32~—0.47).

As shown in Table 5, there was a significant correlation between MIL
attime 1, time 2, and time 3 (r=0.50 ~ 0.66) among female college students.
There was a significant correlation between SA at time 1, time 2, and time
3 (r=0.70~0.80) among female college students. At time 1, time 2 and time
3, among female college students, MIL was significantly correlated with SA
(r=—0.51~—0.70). Furthermore, among female college students, the time-
dependent correlation between MIL and SA was also significant
(r=—0.52~—0.68).

TABLE 3 Inter-correlations of the variables among all participants
(n=705).

Variables 1 2 3 4 5 6
1 TIMIL 1

2 T2MIL 0.48%* 1

3 T3MIL 0.56%* 0,627 1

4TISA —0.68%% | —0.61%F | —0.52%% 1

5T2SA —0.43%% | Q.67 | —0.57FF | 072%% 1

6 T3SA —0.67%% | —0.39%F | —050%% 078 | 0.69%F 1

MIL, Meaning in life; SA, Smartphone addiction; ** p <0.01.

TABLE 4 Inter-correlations of the variables among male college students
(n=338).

Variables 1 2 3 4 ) 6
1 TIMIL 1

2 T2MIL 0.47% 1

3 T3MIL 0.55%% 0.60%* 1

4TISA —0.57%% | —041%F | —0.49%* 1

5T2SA —0.36%% | —0.63%F | —047%F | 0.70%* 1

6 T3SA —0.49%% | —0.32%F | —046%* | 077%% 068 1

MIL, Meaning in life; SA, Smartphone addiction; ** p<0.01.

TABLE 5 Inter-correlations of the variables among female college
students (n=367).

Variables 1 2 3 4 5 6
1 TIMIL 1

2 T2MIL 0.50%* 1

3 T3MIL 0.53%* 0.66%* 1

4 TISA —0.70%% | —0.68%% | —055%* 1

5T2SA —0.60%% | —0.70%% | —0.68%% | 0.75%* 1

6T3SA —0.69%% | —0.52%%F | —0.51%%F | 080%% | 0.70%F | 1

MIL, Meaning in life; SA, Smartphone addiction; ** p <0.01.
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3.3. Testing the cross-lagged panel model

Table 6 shows the results of model comparisons of the four
competing models. All models fitted well. However, Model 2
(smartphone addiction effects), Model 3 (meaning in life effects), and
Model 4 (reciprocal effects) better fitted the data than did Model 1 (no
cross-lagged effects). Model 4 (reciprocal effects) yielded a better
model fit than did Model 2 (smartphone addiction effects) and Model
3 (meaning in life effects). Thus, the reciprocal effects model (Model
4) showed the best model fit. The results of cross-lagged panel analysis
(see Figure 2) showed that: (a) Meaning in life (MIL) at time 1 could
significantly negatively predict smartphone addiction (SA) at time 2
(p=—0.19, p<0.01), (b) MIL at time 2 could significantly negatively
predict SA at time 3 (f=—0.14, p<0.05), (c) SA at time 1 could
significantly negatively predict MIL at time 2 (f=—0.25, p<0.01), and
(d) SA at time 2 could significantly negatively predict MIL at time 3
(f=-0.28, p<0.01). These results verified that there were negative
reciprocal relationships between MIL and SA.

3.4. Multi-group tests by gender on the
reciprocal effects model

The measurement model (see Table 7) showed an acceptable fit for
male college students and female college students. Thus, the
measurement invariance tests can be performed next. As shown in
Table 4, Model 1, model 2, and model 3 all fitted well. The model

10.3389/fpubh.2023.1202741

comparison showed that the fit indices of model 2 was not significantly
different from that of model 1 (/\ACFI<0.01, p>0.05). Further
comparing model 3 with model 2, the result found that the fit indices
of model 3 was not significantly different from that of model 2
(A\CFI<0.01, p>0.05). These results indicated that the measurement
invariance across gender was established. Thus, structural model
comparison can be conducted next.

As shown in Table 8, two cross-lagged paths in the same direction
were constrained to be equal between male and female in each
comparison model. The results showed that the difference between
model 4b and model 4a was significant (/AACFI>0.01, p<0.01).
Compared with model 4a, model 4c showed a significant difference
(/A\CFI>0.01, p<0.01). The above results revealed that the reciprocal
effects among female college students were significantly different from
that of male college students.

3.5. Gender differences in reciprocal
effects

Comparing the differences of reciprocal effects among male
college students (group 1) and female college students (group 2), the
results (see Table 9) showed that: (a) The path coeflicient of
TIMIL — T2SA in female college students were significantly larger
than that of male college students (male: f=—0.11; female:
p=-0.32), (b) The path coefficient of TISA — T2MIL in female
college students were significantly larger than that of male college

TABLE 6 Model fit indexes and comparison for different models of the relationship between meaning in life and smartphone addiction among college

students.
Model tested Model fit measures Model differences
CFI SRMR TLI RMSEA Model A\CFI YAV S Adf
comparison

Model 1: No cross-lagged effects 3375.358 587 0.910 0.047 0.905 0.076

Model 2: Smartphone addiction 3354.232 585 0.933 0.031 0.933 0.055 M2 vs. M1 >0.01 21.126%%* 2

effects

Model 3: Meaning in life effects 3358.079 585 0.936 0.033 0.934 0.055 M3 vs. M1 >0.01 17.279%%% 2

Model 4: Reciprocal effects 3342.486 583 0.959 0.029 0.961 0.045 M4 vs. M1 >0.01 32.872%%% 4
M4 vs. M2 >0.01 11.746** 2
M4 vs. M3 >0.01 15.593 %% 2

Model 1: No cross-lagged effects (TIMIL — T2SA, T2MIL — T3SA, T1SA — T2MIL and T2SA — T3MIL are dropped); Model 2: Smartphone addiction effects (T1SA — T2MIL and
T2SA — T3MIL are dropped); Model 3: Meaning in life effects (TIMIL — T2SA and T2MIL — T3SA are dropped); Model 4: Reciprocal effects (all paths are included).

#* p<0.01; ##% p<0.001.

TABLE 7 Measurement invariance tests for male college students and female college students.

Model tested
CFI

Model fit measures
SRMR

Model differences

TLI  RMSEA A2 NAdf p

A\CFI

Separate groups
Male 1268.551 579 0.968 0.030 0.963 0.041
Female 1917.278 579 0.953 0.033 0.955 0.049
Model 1: Configural invariance 3185.829 1,158 0.957 0.036 0.955 0.065
Model 2: Metric invariance 3215.990 1,188 0.953 0.040 0.952 0.069 <0.01 30.161 30 0.46
Model 3: Scalar invariance 3249.391 1,218 0.950 0.043 0.947 0.071 <0.01 33.401 30 0.31
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TABLE 8 Multi-group (male vs. female) tests on the reciprocal effects model.

10.3389/fpubh.2023.1202741

Model tested Model fit measures Model differences
CFl  SRMR TLI RMSEA Model ACFl  A#
comparison

Model 4a: Unconstrained model 3306.619 583 0.953 0.028 0.957 0.035
Model 4b: Constrain TIMIL — T2SA and

3316.808 585 0.922 0.048 0.925 0.073 M4b vs. Mda >0.01 10.189% 2
T2MIL - T3SA
Model 4c: Constrain T1SA — T2MIL and

3320.329 585 0.913 0.047 0.920 0.078 Mdc vs. M4a >0.01 13.710%* 2
T2SA — T3MIL

MIL, Meaning in life; SA, Smartphone addiction.
% p<0.01.

TABLE 9 The results of gender comparison in reciprocal effects.

Pathway 1: Pathway 2: Pathway 3: Pathway 4:
TIMIL-T2SA T1SA-T2MIL T2MIL->T3SA T2SA—-T3MIL
z V4 /] V4 SE V4
Group 1: Male -0.11 005 | —2.05% -0.17 008 | —2.13% -0.09 0.05 | —1.98% -0.20 0.07 | —2.70%*
Group 2: Female -0.32 0.08 = —4.09%%% | —0.43 0.10 | —4.47%%%  —023 0.08 | —278%%  —0.40 0.09 = —4.26%%*
Group 1 VS Group 2 0.21 0.07 2.86%% 0.26 0.09 3.05%* 0.14 0.06 | 228% 0.20 0.07 2.91%%

MIL, Meaning in life; SA, Smartphone addiction.
#p<0.05; ** p<0.01; #** p<0.001.

students (male: f=—0.17; female: = —0.43), (c) The path coeflicient
of T2MIL — T3SA in female college students were significantly
larger than that of male college students (male: f=—0.09; female:
p=-0.23), and (d) The path coeflicient of T2SA — T3MIL in female
college students were significantly larger than that of male college
students (male: f=—0.20; female: f=-0.40). In a word, the
reciprocal effects among female college students were significantly
stronger than that of male college students.

4. Discussion

A three - wave cross - lagged panel design was used to explore the
reciprocal relationships between meaning in life (MIL) and
smartphone addiction (SA) among Chinese college students in this
study. The findings contribute to a deeper understanding of the
dynamic relationships between MIL and SA and the gender differences
in these relationships.

4.1. Gender differences in college students’
MIL and SA

Consistent with previous cross-sectional studies (49-52), the
research results found that the MIL of male college students was
significantly stronger than that of female college students at both time
1, time 2, and time 3. The gender differences may be related to the
different expectations of males and females in society. In the general
concept of Chinese society, males are expected to be more responsible
and motivated than females. Under the influence of this social
expectation, the setbacks encountered in life may inspire males’
fighting spirit more, from which they will experience a stronger sense
of responsibility and experience more MIL in the process of constantly
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breaking through themselves. On the other hand, compared with
males, females tend to be more sensitive and emotional, and they are
more likely to take a negative coping style when facing difficulties,
resulting in makes it difficult for them to solve them when they
encounter difficulties, which is not conducive to obtaining their MIL.

This study also found that there were significant gender differences
in SA at time 1, time 2 and time 3, that is, female college students’
smartphone addiction was more serious than that of male college
students, which was consistent with many previous studies (53-59).
The reason for the above gender differences is probably that males are
more independent, while females are more socially dependent (86,
87). Compared with males, in order to satisfy social needs, females are
more relational-oriented, and they participate in social activities more
frequently. Correspondingly, either in the real world or the virtual
world, females were more socially involved than males (87, 88). Also,
from the perspective of traditional social culture in China, society is
more inclined to expect females to have introverted and implicit
personality (89). Under the requirements of this traditional social
culture, female college students are more willing to express themselves
in an implicit and indirect way, so using mobile social media (e.g., QQ
and WeChat) inevitably becomes their best choice. They tend to use
smartphones as an important medium of interpersonal
communication, and they will communicate and interact with others
through QQ, WeChat, and other apps on smartphones. Thus, the

probability of female college students’ SA greatly increases.

4.2. The reciprocal relationships between
MIL and SA

By conducting cross-lagged panel analysis, this study showed that
there were negative reciprocal relationships between MIL and
SA. Specifically, MIL at time 1 could significantly negatively predict SA
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at time 2, and MIL at time 2 could significantly negatively predict SA at
time 3. These findings demonstrated that MIL is an important influencing
factor of college students’ SA, which is congruent with meaning therapy
theory (30). Frankl (30) proposed that finding the meaning of life is the
primary motivation of human beings. If individuals cannot find the value
and meaning of their existence, they will develop a sense of empty
existence and easily lose themselves in social life, which may lead to
addictive behaviors (30). Besides, the above findings are also supported
by some previous studies among college students. Some scholars found
that MIL could positively affect the addictive behavior of college students
(28, 29). A recent intervention study on SA based on meaning therapy
theory verified that meaningful therapy was an effective method to
improve SA (90), which further demonstrated that MIL is an important
predictor of SA. The higher the level of college students’ MIL, the stronger
their school adjustment may be, and the lower the possibility of their
SA. Contrariwise, if college students lack MIL, they are likely to have
school adjustment problems and show depression and negativity. In
order to relieve negative emotions and make up for inner emptiness,
college students are easily addicted to the “virtual network world” of
smartphones (32).

Furthermore, this study found that SA at time 1 could significantly
negatively predict MIL at time 2, and SA at time 2 could significantly
negatively predict MIL at time 3. These findings demonstrated that SA
also influenced college students’ MIL. According to resource conservation
theory, individuals have limited internal and external resources, and
when these resources are consumed without return, they are likely to
affect people’s normal lives and lead to negative consequences (33). If
college students consume a lot of resources using their smartphones, they
will have very limited or even few resources to cope with real life.
Specifically, addiction to smartphones occupies a large number of
individual cognitive resources, when there are multiple cognitive tasks
(e.g., talking while playing smartphones; learning while playing
smartphones) at the same time, individuals are prone to cognitive
overload, which easily leads to their cognitive failure (91, 92). If this
situation continues, it will inevitably have a negative impact on the
physical and mental health of individuals. Thus, it can be well understood
that college students will have interpersonal problems and negative
emotions due to excessive use of smartphones or even addiction to
smartphones, which will eventually lead to the decline of college
students’ MIL.

4.3. The moderating effect of gender

By comparing the differences of reciprocal effects among male
college students and female college students, this study found that the
reciprocal effects in female college students were significantly stronger
than those of male college students. Specifically, the influence of MIL on
SA among female college students was significantly stronger than that
of male college students. The gender differences in the above
relationships can be explained from the perspective of gender
differences in coping with stress. When dealing with external stressors,
males may be more inclined to cope with stress using a positive coping
style that focuses on problem solving. Yet females often feel they are in
stressful situations and have more chronic stress than males, and they
may be more inclined to cope with stress using negative coping styles
that are not conducive to problem solving (64, 65). It should
be emphasized that negative coping styles are not conducive to problem
solving and may further exacerbate the negative effects of stress on
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female college students (65), thus leading to a lower level of MIL for
female students than for male students. Since smartphones have the
aforementioned functional characteristics, it is easier to get alternative
satisfaction and compensation by using them (32). Thus, in order to
make up for the psychological emptiness caused by the low level of MIL
and alleviate negative emotions, female college students may use
smartphones more frequently than male college students, which leads
to more serious SA among female college students.

Meanwhile, this study have also shown that SA had a significantly
stronger effect on female college students’ MIL than male college
students. According to the social replacement hypothesis, the excessive
use of mobile social media may replace activities in real situations,
thus occupying individuals’ time and energy for offline activities,
especially reducing the opportunities for offline communication with
others, which will destroy individuals’ offline social support system,
reduce the channels for individuals to obtain other peoples
information, and make them participate in offline social activities
insufficiently (72). In the end, it may lead to the reduction or lack of
individual beneficial experiences, thus leading to negative emotions
(93). Previous studies have found that males mainly use smartphones
for more utilitarian and/or entertainment reasons, while females
frequently use smartphones to meet social needs (55). Compared with
males, females are more inclined to seek social support and are more
sensitive (94). Therefore, SA may damage the social support system of
female college students in real life and have a negative impact on their
social interaction in real life, resulting in a lower level of MIL for
female college students than for male college students. In a sense, the
psychological need satisfaction that smartphone-addicted female
college students seek in using their smartphones is a false substitute
satisfaction that often serves to protect themselves from the aggression
that comes with interpersonal and emotional problems. Although they
find themselves in the virtual world for a short period of time, they
experience more negative emotions in real life, which does not provide
motivation for their development but damages their physical and
mental health and makes them lose their MIL.

5. Conclusion

In this study, the three-wave cross-lag panel design was used to
explore the reciprocal relationships between meaning in life (MIL)
and college students’ smartphone addiction (SA). The results showed
that MIL could negatively affect college students’ SA, and SA could
also negatively affect college students’ MIL. In addition, there are
significant gender differences in the reciprocal relationships between
MIL and college students’ SA. Female college students are more likely
to be addicted to smartphones because of their low level of MIL than
that of male college students, which in turn leads to their further
decline in MIL. This study not only deepens the research on the
relationship between MIL and SA, but also provides theoretical
support for preventing and intervening with college students’
smartphone addiction from a gender difference perspective.

6. Limitations, future directions, and
implications

There are inevitably some limitations despite the fact that this
study has produced some valuable findings. First, the participants in
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this study are all college students in China, and it is important to
examine whether the findings consistent with this study exist in other
countries and cultures in the future. Secondly, the participants in this
study are mainly college students in northern China, and the current
findings may not be applicable to all college students in China. Future
research needs to expand the sampling range to examine whether the
findings are applicable to college students in other parts of China.
Thirdly, this study only explores the reciprocal relationships between
meaning in life (MIL) and college students’ smartphone addiction
(SA) by using the cross-lag panel design, and future research needs to
use the cross-lag panel design to explore the complex mechanism of
the influence of MIL on SA and SA on MIL.

The findings of this study have positive significance. As for the
theoretical significance, this study examines the reciprocal relationships
between MIL and college students’ SA and the moderating effect of
gender on the reciprocal relationships for the first time, which can
further deepen the research on the relationship between MIL and
college students’ SA. Regarding the practical significance, this study
can provide guidance for the targeted prevention and intervention with
college students’ SA and lack of MIL. Specifically, we can prevent and
intervene with college students’ SA by improving their MIL, especially
that of female college students. In addition, the negative influence of
SA on college students’ MIL can be reduced by interfering with their
SA, especially that of female college students.
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