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ARTICLE INFO ABSTRACT
Keywords: Previous research has identified a negative association between mobile phone addiction and time
Mobile phone addiction management disposition among college students; however, the direction of this relationship re-
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Cross-lagged analysis
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Chinese college students

mains divergent. This study utilized a cross-lagged panel model to elucidate the directionality of
the relationship between mobile phone addiction and time management disposition. A total of
466 college students completed two measures at seven-month intervals. The findings revealed a
prevalence of mobile phone addiction at 10.94 % and 13.73 % in the two surveys. Notably, both
mobile phone addiction and time management disposition demonstrated stability over time.
Furthermore, a discernible negative bidirectional relationship was observed between the two. The
present findings underscore the importance of timely intervention for college students facing
challenges in mobile phone usage and time management.

1. Introduction

According to the survey carried out by the China Internet Network Information Center [1], China’s Internet users reported an
average weekly online duration of 29.1 hours per capita as of June 2023, with 99.8 % accessing the Internet through mobile phones.
Among mobile phone users, over 50 % of college students spend two to 3 h daily on their mobile phones [2]. Mobile phones are integral
to the daily lives of college students. Apart from normal usage, they can also be used for learning [3,4]. Nonetheless, excessive usage
may contribute to the development of mobile phone addiction [5].

Mobile phone addiction refers to the uncontrolled use of mobile phones, resulting in various physical, psychological, and social
issues characterized by symptoms of withdrawal, tolerance, and mood modification [6]. Globally, China ranks among the highest
scores for mobile phone addiction among adolescents and young adults [7], with the reported prevalence of addiction among Chinese
college students reaching 46.3 % [8]. Multiple studies have identified the detrimental effects of mobile phone addiction on college
students, encompassing adverse impacts on physical and psychological health [9,10], academic performance [11], interpersonal re-
lationships [12], and personality development [13].

Time management disposition is a stable personality trait that refers to the psychological and behavioral characteristics that
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individuals exhibit in the way they use their time [14]. Notably, Chinese college students’ time management disposition has exhibited
a steady decline over the past 22 years [15]. Effective time management reflects an individual’s capability to use time efficiently,
promoting the pursuit of valued goals while avoiding distractions, procrastination, and other inefficient uses of time [16]. Time
management skills play a pivotal role in academic achievement, and often serving as a cornerstone for success in college [17]. In-
adequacies in time management disposition negatively affect college students’ academic engagement [18], and academic performance
[19], leading to learning burnout [19], and academic procrastination [20]. Additionally, research indicates that time management
disposition is associated with mental health [21], career anxiety [22], and negative coping styles among college students [23].

1.1. Relationship between mobile phone addiction and time management disposition

One of the signs that mobile phone addicts exhibit is an increasing amount of time spent on mobile phones [24]. Time management
and its challenges are acknowledged as one of the psychological features of mobile phone addiction [25,26]. Mobile phone addiction is
negatively associated with time management disposition among college students [27]. However, there are two perspectives on the
directionality of the relationship between the two.

One perspective proposes that mobile phone addiction can predict time management disposition. According to constructivist
theory [28], individuals have the capacity for self-construction of their personalities through the utilization of mobile phones, which
play a crucial role in people’s lives due to their robust functionalities. Therefore, mobile phone addiction may influence the con-
struction of individual personality traits. Furthermore, in accordance with the cognitive model of time perception, mood states dictate
arousal and attention, thereby exerting a significant influence on time perception [29]. Notably, mobile phone addiction has been
identified as being correlated with mood states [30]. The intricate relationship between time perception and time management has
also been highlighted [31]. Evidence from cross-sectional studies suggests that mobile phone addiction significantly predicts time
management disposition among college students, leading to impaired time cognitive systems and loss of the ability to monitor and
manage time [20,32].

Another perspective believes that time management disposition contribute to mobile phone addiction. According to the self-control
theory [33], individuals with low self-control are more prone to engaging in problem behaviors. Time management can be viewed as
the monitoring and control of time [34]. Mobile phone addiction, also recognized as problematic mobile phone use [9], is a type of
mobile phone use behavior [35]. Moreover, according to the problem behavior theory [36], personality system, perceived environ-
ment system, and behavior system, together, generate the proneness of problem hebavior. Time management disposition is a stable
personality trait [14]. Empirical evidence from cross-sectional studies shows that time management significantly predicts mobile
phone addiction among college students [37,38].

In conclusion, existing studies on mobile phone addiction and time management disposition are all cross-sectional research. Cross-
sectional studies cannot determine the direction of effects or elucidate substantive relationships between statistically associated
variables [39]. Therefore, this study will utilize longitudinal research to examine the relationship between mobile phone addiction and
time management disposition. Theoretically, this study has the potential to enhance comprehension regarding the generative and
developmental mechanisms that underlie time management and mobile phone addiction. Practically, time management and mobile
phone addiction, as well as their relationship, could affect mental health and academic performance. Examining their relationship
could lead to the development of clinical interventions designed to address these issues. For instance, if we identify time management
disposition as a potential predictor of mobile phone addiction, then time management training could be used as an intervention to
address mobile phone addiction. Alternatively, it might be important to reduce mobile phone use in any intervention that targets
improving time management.

2. Method
2.1. Participants and procedures

This study received approval from the ethics committee of Sichuan Preschool Education College (SLB202009). Time 1 was con-
ducted in December 2020, with 663 respondents, including 164 males and 499 females, aged 16-25 years old, with a mean age of
19.80 years (SD = 2.24). Time 2 was in July 2021, with 570 respondents, including 127 males and 443 females, aged 17-26 years old,
with a mean age of 20.29 years (SD = 2.15). After excluding the questionnaires with unidentifiable personal information, regular
answers, and those failing to meet the criteria of the polygraph question, 466 participants (Mage = 20.49 years, SD,¢e = 2.18; range
from 17 to 26 years) were included in the analysis. Among them, 23.4 % were males and 76.6 % were females; 35.6 % were freshmen,
21.9 % were sophomores, 25.1 % were juniors, and 17.4 % were seniors.

The study comprised college students from three colleges in Sichuan, Henan, and Guangxi, China. Using convenience sampling, two
classes from each of the four grades in each college were selected for the survey. The survey was carried out in the classroom after
school hours and administered by the psychology faculty. An electronic questionnaire was distributed through the online survey
platform (www.wjx.com), where participants scanned the QR code to complete the survey. The platform will automatically prompt for
missing responses, and the subject can only submit successfully after completing all the questions. Therefore, there were no missing
data in this study. All participants volunteered and provided informed consent. Upon completing the survey, participants were offered
a gift as an incentive for their involvement.
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2.2. Measures

2.2.1. Time management disposition

Time management disposition was measured by the Time Management Tisposition Scale [14]. The scale consisted of 44 items,
including three subscales: sense of time value, sense of time control, and sense of time efficacy. Sample items included “I set my study
goal every day.”” Items were assessed on a 5-point Likert scale, ranging from 1 (completely disagree) to 5 (completely agree). The
Cronbach’s alpha was 0.91 at Wave 1 and 0.92 at Wave 2.

2.2.2. Mobile phone addiction

Mobile phone addiction was assessed using the Mobile Phone Addiction Tendency Scale [40]. The scale included 16 items with four
dimensions, including withdrawal symptoms, prominent behavior, social comfort, and mood change. Sample items included “I am
obsessed with my mobile phone.” Items were rated on a 5-point Likert scale ranging from 1 (completely disagree) to 5 (completely
agree). Higher scores indicate more severe addiction tendencies. A score of 16-30 indicates "no mobile phone addiction," a score of
31-42 indicates "low risk of mobile phone addiction," a score of 43-56 indicates "high risk of mobile phone addiction," and a score of 57
or above indicates "mobile phone addiction" [41]. The Cronbach’s alpha was 0.91 at Wave 1 and 0.93 at Wave 2.

2.3. Data analyses

The descriptive analysis, correlation analysis, independent samples t-test, and paired-samples t-test of the variables were calculated
using SPSS 24.0. A descriptive analysis was conducted to scrutinize the demographic characteristics of the participants and the variable
scores from the two surveys. Correlation analysis was utilized to examine the correlation between the variables at the same and
different time points. A paired samples t-test was used to examine the differences between the variables in the two surveys.

The cross-lagged model was specified with Mplus 7.4, and maximum likelihood estimation with robust standard errors (MLR) was
employed to examine the fit of the model and the directionality of the relationship between the variables. Model fit was evaluated
based on the following criteria: CFI>0.90, TLI> 0.90, RMSEA<0.08, and SRMR <0.08 [42].

Common method biases might exist because both time management disposition and mobile phone addiction were self-reported by
the subjects. Common method variance was analyzed using Harman'’s single-factor test [43]. This test was performed for variables at
the two time-points separately. The findings indicated that there were 12 and 11 factors with eigenvalues >1 in the two measures, and
the amount of variance explained by the first factor was 20.32 % and 23.19 %, respectively, and they were both <40 % [44]. Hence, the
common method bias observed in this study is deemed acceptable.

2.4. Power analyses

The power analyses were conducted using R4.3.1. The post-hoc power of the paired samples t-test was tested using the PWR [45]
package. The sample size was 466, and the alpha was 0.05. The effect sizes of the t-test were 0.2, 0.5, and 0.8, corresponding to small,
medium, and large magnitudes, respectively [46]. The results showed that the statistical power of post-hoc for all three effect con-
ditions exceeded 0.99. The post-hoc power of the cross-lagged panel model was calculated using the semCLPM [47] package. Among
the parameters, alpha was 0.05, the sample size was 466, autoregressive effects were 0.48 and 0.63, and cross-lagged effects were.0.17
and-0.10 (see Fig. 1). The results showed that the post-hoc power of CLPM in this study was 0.99.
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Fig. 1. Cross-lagged model between time management disposition and mobile phone addiction.
*P < 0.05, **P < 0.01, ***P < 0.001.



Y. Wang et al. Heliyon 10 (2024) 25060

3. Results
3.1. Preliminary analyses

The results of the descriptive analysis, correlation analysis, and paired-samples t-test are shown in Table 1. A total of 466 par-
ticipants completed two surveys; 51 participants at Time 1 and 64 participants at Time 2 were identified with mobile phone addiction,
with a prevalence of 10.94 % and 13.73 %, respectively. Correlation analysis revealed a significant and negative association between
time management disposition and mobile phone addiction at each time point (all Ps < 0.01). The paired samples t-test revealed no
significant difference in scores for time management disposition and mobile phone addiction between T1 and T2 (all Ps-0.05). This
suggests their levels among college students remained relatively stable during the observed period.

3.2. Cross-lagged analyses

To examine the directional relationship between time management disposition and mobile phone addiction, we computed model fit
indices by systematically applying equality constraints to the two cross-lagged paths and comparing them to a saturated model (i.e., a
model with all possible paths). The hypothesized cross-lagged path (Time 1 time management disposition predicting Time 2 mobile
phone addiction) was freely estimated, while the alternative cross-lagged path was constrained. The results indicated that the model
exhibited a poor fit to the data, ;{2 =5.53,df =1, CFI = 0.98, TLI = 0.90, RMSEA = 0.10, SRMR = 0.03. Likewise, when the alternative
cross-lagged path (Time 1 mobile phone addiction predicting Time 2 time management disposition) was freely estimated, the hy-
pothesized cross-lagged path was constrained, and the results indicated that the model exhibited a poorer fit to the data, y* = 19.74, df
=1, CFI = 0.92, TLI = 0.57, RMSEA = 0.20, SRMR = 0.05.

Finally, when both hypothesized cross-lagged paths were allowed to be estimated freely, we obtained the saturated model, 2 = 0,
df =0, CFI =1, TLI = 1, RMSEA = 0, SRMR = 0. As shown in Fig. 1, the saturated model indicated that time management disposition in
Wave 1 significantly and negatively predicted mobile phone addiction in Wave 2 (= —0.17 , P < 0.001), and mobile phone addiction
in Wave 1 significantly and negatively predicted time management disposition in Wave 2 (f# = —0.10 , P < 0.05). The results indicated
a negative bidirectional relationship between time management disposition and mobile phone addiction.

4. Discussion

According to existing studies, the prevalence of mobile phone addiction among Chinese college students ranges from 4.05 % to
63.58 % [48,49]. In this study, the prevalence was 10.94 % in Time 1 and increased to 13.73 % at Time 2. This result closely aligns with
the findings of previous studies [50-52], wherein the prevalence of mobile phone addiction was reported as 13.5 %, 13.14 %, and 15.6
%, respectively. Moreover, there was a slight increase in the prevalence of mobile phone addiction over time, indicating a gradual rise
in the number of mobile phone addicts. Although mobile phone addiction scores remained stable over time in this study, changes in
addiction rates are still noteworthy. It is important to highlight the persistent lack of standardized diagnostic criteria for mobile phone
addiction [53,54], indicating that scale scores may not fully reflect the actual situation of mobile phone addiction among college
students.

Time management disposition among college students in this study remained stable across two surveys. This contradicts prior
research that documented a persistent decline in time management disposition among Chinese college students over the past 22 years
[55]. Three macro-social factors, the economy, employment, and the Internet, contribute to this decline [55]. The time interval for this
study is seven months. During this period, the macro-social environment is stable. Therefore, college students’ time management
disopsition will remain stable. In this study, mobile phone addiction among college students remained constant over time, aligning
with earlier research findings [56,57]. Mobile phone addiction is a type of behavioral addiction [58], that develops from habits [59].
Changing habits is notoriously challenging, and the cue-action memory traces that constitute habits are difficult to erase and override
[60]. According to the rational addiction theory [61], individuals consider the effects, rewards, and risks of addictive behaviors, and if
the use of the addictive good or activity is superior to non-use, individuals will increase their usage. The rewards associated with
mobile phone addiction predominantly hinge on the features and conveniences of the device, which remain consistent both prior to
and subsequent to the addiction. Therefore, stable rewards lead to the stabilization of college students’ mobile phone addiction.

Table 1

Descriptive statistics, bivariate correlations, and paired samples t-test for key variables.
Variables M SD 1 2 3 t P
1.Wave 1 TMD 160.26 17.43 0.11 0.910
2.Wave 2 TMD 160.17 18.19 0.49**
3.Wave 1 MPA 43.56 10.98 0.15%* -0.18** 0.60 0.550
4.Wave 2 MPA 43.30 11.78 -0.26%* -0.18** 0.66**

Note. N = 466. TMD = time management disposition; MPA = mobile phone addiction.
**P < 0.01.
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4.1. The relationship between mobile phone addiction and time management disposition

In alignment with previous cross-sectional studies [20,32], this study suggests that mobile phone addiction significantly predicts
time management disposition among college students. Time management disposition is a stable personality trait [14]. According to
constructivist theory, personality emerges as a result of individual self-construction [28]. Individuals employ behavior as a means of
exploring the world and fostering self-construction. Hence, the use of mobile phones, encompassing instances of mobile phone
addiction, inherently shapes an individual’s personality traits. This assertion is further supported by a longitudinal study revealing a
significant predictive relationship between problem behaviors and personality traits [62]. Moreover, this finding is consistent with the
cognitive model of time perception [29]. This theory suggests that emotional states affect pacemaker and transition through arousal
and attention, respectively. Mood modification is one of the symptoms of mobile phone addiction [6], which can lead to negative
emotions [48]. In addition, mobile phone addiction can cause distraction and attention problems [63,64]. Therefore, time perception
can be affected by mobile phone addiction. Furthermore, mobile phone addiction is considered an impulse control disorder [24].
Impulsive individuals tend to exhibit a heightened focus on the passage of time and often encounter challenges in time estimation [65].
Eventually, the perception and estimation of time will affect time management disposition.

Time management disposition significantly predicts mobile phone addiction among college students, aligning with previous cross-
sectional studies [37,38]. It is in line with the problem behavior theory [36], which posits that personality systems, social environ-
mental system, and perceived environmental system contribute to problem behavior. Time management disposition is a stable per-
sonality trait [14]. Behavior is an external manifestation of psychology, and college students who face challenges in time management
disposition will also show this trait when using mobile phones. This trait will make it difficult for them to manage their mobile phone
usage. Mobile phone usage positively predicts mobile phone addiction (Javaid et al., 2019). In addition, it is also consistent with
self-control theory [33]. According to self-control theory, individuals with low self-control may struggle to regulate their behaviors.
Notably, loss of control is one of the core components of behavioral addiction [66]. Time management is indicative of an individual’s
monitoring and control of their time [14]. Therefore, time management disposition negatively predicts mobile phone addiction among
college students.

5. Conclusion

The prevalence of mobile phone addiction among Chinese college students was observed to be at a low level. Time management
disposition and mobile phone addiction demonstrated relative stability over time within this population. Furthermore, a negative
bidirectional relationship was identified between time management disposition and mobile phone addiction among Chinese college
students.

6. Implications and limitations

Mobile phone addiction scores remain stable over time, but the number of addicts is increasing, which suggests that subgroups with
different addiction levels within our group may have different trends over time. Therefore, it is crucial to optimize screening efforts and
improve the targeting and effectiveness of interventions. Previous studies have indicated a steady decline in time management
disposition among Chinese college students over the past 22 years [15]. This study reveals the enduring stability of this trait over time,
providing crucial insights for a re-examination of the evolution of time management disposition. This study has unveiled a negative
bidirectional relationship between time management disposition and mobile phone addiction among college students, carrying several
crucial implications. First, the conclusions emphasize the significance of developing healthy mobile phone use habits, especially time
management in mobile phone use, and providing time management education for college students, which not only helps to reduce
mobile phone addiction but also contributes to academic performance and psychological health. Second, this study discloses the
impact of mobile phone addiction on the personality trait of time management disposition, which helps to expose the mechanism of
change in college students’ time management disposition.

The current study is constrained by several limitations. First, self-evaluation scales were utilized, inevitably introducing mea-
surement errors. Further research should consider adopting multi-source and objective indicators. Second, the present two-time
measurement point study did not allow for examination of the dynamic relationship between time management disposition and
mobile phone addiction. In addition, the time interval in this study was seven months, so it is unclear whether the current results
present the psychological state or characteristics of the subjects. To address this issue, future research could contemplate employing
multiple waves of data and extending the duration of the study. Third, the sample distribution was not balanced across gender and
grade levels. This imbalance precludes the examination of within-subject differences and exerts a discernible impact on the gener-
alizability of the findings. Therefore, further research should address this limitation by using a more equitable sampling strategy.
Finally, considering the exclusive focus on Chinese college students in this study, it is imperative for future research to replicate these
findings across varied countries and demographic groups, thereby enhancing the generalizability of the results.
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