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Introduction

With the booming development of the information age, mobile phones, tablets and other
intelligent mobile terminal devices have already replaced the traditional social media to form a new

Abstract
Aim: To explore the longitudinal predictive relationship between
physical activity and mobile phone addiction in older adults. Methods:
Utilizing the Physical Activity Scale and Mobile Phone Addiction Scale
for evaluation, a total of 859 participants from four Jiangxi Province's
senior universities were surveyed，Guizhou Province, Hunan Province
and Chongqing Municipality were selected as study subjects to carry out
two follow-up surveys over a period of six months. RESULTS: (1) The
results of repeated measures ANOVA showed that there was no
significant difference between pre- and post-measurements of physical
exercise and mobile phone addiction. (2) The results of correlation
analyses showed that both the simultaneous correlation and the
subsequent correlation between physical activity and mobile phone
addiction were significant (T1: r = -0.36, P < 0.001; T2: r = -0.25, P <
0.001). (3) Cross-lagged regression analysesshowed that after controlling
for pretest interpersonal skills, pretest physical activity had a significant
negative predictive effect on posttest mobile phone addiction (β = -0.31,
P < 0.001); after controlling for pretest physical activity, pretest mobile
phone addiction did not have a significant positive predictive effect on
posttest physical activity (β = 0.03, P < 0.001). CONCLUSION: Both
physical exercise and mobile phone addiction in older adults have some
stability, there is an association between physical exercise and mobile
phone addiction, physical exercise negatively predicts mobile phone
addiction with significance, and mobile phone addiction does not predict
physical exercise.
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social network, penetrating into society, life and many other aspects. Based on figures published by
the China Internet Network Information Centre (CNNIC), as of June 2024, 99.8% of China's
Internet users use mobile phones to access the Internet, and the proportion of Internet users aged 50
and above has increased from 32.5% in December 2023 to 33.3%, with the size of the group of
Internet users aged 60 and above exceeding 157 million, and more and more elderly people are
active on the Internet platform.(CNNIC：The 49th Statistical Report on the Development of the
Internet in China 2022). According to the research report on the online behaviour of middle-aged
and elderly people in 2021(Imedia Research | An Analysis of Online Engagement Patterns Among
Middle-aged and Senior Populations in 2021- Internet Industry Research Report - IIMedia Report
Center,, n.d.). The study shows that the average daily online time of middle-aged and elderly
Internet users has exceeded 4 hours, accounting for 51%, which exceeds the national average time
of 3.72 hours. While the scale of elderly Internet users and the average time spent on the Internet
have reached new heights, the problem of mobile phone addiction is not only intensifying among
the young group, but is also gradually becoming prevalent among the elderly group. Mobile phone
addiction refers to a pathological dependence and psychological need for individuals to use the
Internet excessively, resulting in obvious impairment of occupational and social functions, leading
to a loss of control over Internet use behaviour, and the interaction between individuals and modern
information technology(Huang Wenying, et al., 2024). and is a negative result of the mutual
interaction between individuals and modern information technology(Zhong Dan et al., 2023). It is a
negative result of interaction between individuals and modern information technology. Studies have
shown that people with smartphone addiction often exhibit uncontrolled behaviors.(Liu Yan et al.,
2023). low self-esteem(Wu Yilin et al., 2024). low self-control(Liu et al., 2024). and craving for
external dependence(Zeng Chengwei et al., 2024). and a desire for external dependence, are prone
to difficulties in emotional regulation(Liu Qian et al., 2024). anxiety, depression, and sleep
disorders(Pan Zhiyin et al., 2023). and other diseases. Current research in the field of mobile phone
addiction is mostly focused on the youth group, and the focus has not yet been on the elderly, a
group in urgent need of attention.(Jia Yu et al., 2023). The focus has not yet been on the elderly, a
group in urgent need of attention.
Physical activity is considered to be one of the effective interventions to improve maladaptive

behaviours due to its simplicity and cost-effectiveness. Physical activity refers to the physical
activities that individuals do in order to improve their fitness, health, physical and mental
development, and physical functioning.(Cathro et al., 2024). Physical Activity. Previous studies
have shown that physical activity is associated with mobile phone addiction and has a significant
negative predictive effect on mobile phone addiction.(Wong et al., 2024). Self-Determination
Theory Self-determination theory suggests that(Deci & Ryan, 2008). Physical activity reduces the
need for and dependence on external information affairs by satisfying the psychological needs of
individuals in the areas of autonomy, competence, and relationships.(R. Zhang et al., 2024). found
that mobile phone addiction has a negative impact on adolescent health, and that high levels of
physical activity can alleviate the harms of mobile phone addiction by reducing negative emotions.
A systematic review(Pirwani & Szabo, 2024). found that interventions using physical activity can
enhance psychological needs and physical health, and is an effective measure for preventing
undesirable behaviours. Intervention studies have found that at least 5 sessions of moderate-
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intensity physical activity, 3 sessions of vigorous-intensity physical activity, or strength training at
least 3 days per week are effective in improving adolescents' mobile phone addiction.(Wu & Chou,
2023; W. Zhang & Xu, 2022). that were effective in improving mobile phone addiction in
adolescents. It was hypothesised that physical activity would negatively predict mobile phone
addiction in older adults.
Mobile phone addiction and physical activity may not be a simple one-way relationship. Mobile

phone addiction, as an undesirable psychological behaviou Embodying the compulsive, dependent
and impulsive characteristics of the individual, causing excessive focus on the mobile phone screen,
increasing sedentary time and screen-front behaviours, and affecting physical activity activation(Ma
et al., 2022) . Social substitution hypothesis(Derrick et al., 2009). It is believed that human beings
are social animals, and individuals tend to seek social substitutes to comfort their hearts when they
feel lonely, and the elderly in the retirement stage are affected by many factors and are a high
incidence group of negative emotions such as loneliness, depression, and stress.(Huang Wenying et
al., 2024). In addition, smartphones successfully meet the social needs of the elderly and relieve
stress, anxiety and other negative emotions. However, the fun, entertainment and strong temptation
of various APPs on mobile phones can easily lead the elderly to fall into the quagmire of mobile
phone addiction, which reduces the motivation of individuals to participate in physical exercise and
makes them lack of perception of physical exercise. Compared with participating in physical
exercise, it is easier to use mobile phones to spend leisure time and feel spiritual happiness.(Liu Jie,
2021). The empirical studies have reached similar conclusions. Empirical studies have also reached
similar conclusions, suggesting that mobile phone addiction reduces individuals' motivation for
physical activity, and ultimately leads to motivation for physical activity(Demetrovics et al., 2022).
and ultimately leads to a decrease in motivation for physical activity. Another viewpoint is that
although mobile phone addiction triggers sedentary and sedentary problems, which have an impact
on an individual's physical activity, this impact does not necessarily lead to significant changes in
physical activity. There is no significant difference in physical activity between addicts and non-
addicts(Dang et al., 2018). Considering the specificity of the elderly population, whether mobile
phone addiction could be a hindrance to their physical activity is a question that deserves to be
explored in depth. It is hypothesised that mobile phone addiction negatively predicts physical
activity.
There is no conclusive evidence on whether there are gender differences in physical activity and

mobile phone addiction. Regarding gender differences in physical activity, some scholars believe
that there are gender differences in physical activity and that men are generally more active in
physical activity than women(Huang Wenying et al., 2024). Some scholars believe that there are
gender differences in physical activity and that men are generally more active than women. There
are also studies that suggest that there are no significant gender differences among older adults, and
that the proportion of female older adults participating in physical activity is increasing(Lin
Zhengmei et al., 2018). The gender difference in mobile phone addiction is not significant in the
elderly population. With regard to gender differences in mobile phone addiction, research results
are also inconsistent, with one viewpoint suggesting that there is no gender difference in mobile
phone addiction, with males being slightly more likely than females to be addicted to mobile
phones(Bo Yang, 2022). Another viewpoint is that there are gender differences in mobile phone
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addiction, and women are more likely to be addicted to using mobile phones online(Huang Weiwei,
2021). The other view is that there is a gender difference in mobile phone addiction and women are
more likely to be addicted to using mobile phones online. Therefore, further research is needed to
verify the existence or otherwise of gender differences in both physical exercise and mobile phone
addiction and their specific manifestations, especially in the elderly group, where empirical research
is even more lacking.
Whether physical activity and mobile phone addiction are unidirectional or bidirectional for the

elderly group has not yet been determined. Throughout the previous studies, the research on
physical activity and mobile phone addiction mainly focuses on the adolescent group, with less
attention paid to the elderly group, and most of them are cross-sectional studies, and few scholars
have conducted longitudinal studies. Therefore, in order to examine the relationship between
physical activity and mobile phone addiction, the present study established a cross-lagged model to
investigate the gender differences in mobile phone addiction, and conducted a 6-month longitudinal
study divided into 2 phases of follow-up surveys in order to examine the interrelationships and
predictive relationships between the two.

Objects and Methods
Objects

Using convenience sampling method, a survey was conducted between June and December 2023
on a total of 859 students from one senior university in each of Jiangxi Province, Guizhou Province,
Hunan Province, and Chongqing Municipality. Inclusion criteria: (1) age ≥ 60 years; (2) attending
the senior university for ≥ 6 months; (3) clear cognitive function and state of consciousness.
Exclusion criteria: (1) presence of cognitive impairment or major mental illness; (2) hearing or
speech impairment; (3) suffering from major diseases. The survey was entrusted to the alumni and
the resources of the research group to contact the local senior university to conduct the
questionnaire survey, and all the subjects gave informed consent and participated voluntarily. A
total of 2 questionnaire surveys were conducted before and after, with an interval of 6 months. The
1st survey was conducted in June 2023, and 1,342 questionnaires were obtained, with 1,154 valid
questionnaires and an effective rate of 85.9%; the 2nd survey was conducted in December 2023,
and 1,006 questionnaires were obtained, with 895 valid questionnaires and an effective rate of
88.9%, and the specific information is shown in Table 1. In addition, after analysing and testing, the
difference between the analysed sample and the attrition sample on the 2 variables was not
significant (p>0.05), indicating that the study was unstructured attrition. All subjects who
participated in the research have been fully informed about the study and voluntarily participated in
the research study.
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Table 1
Demographic variables of physical activity and mobile phone addiction in older adults

variant typology quorum per cent

distinguishing between the sexes
male 397 46.20%

women 462 53.80%

household registration
countryside 260 30.30%

municipalities 599 69.70%

academic qualifications

Primary and below 298 34.70%

junior high school 366 42.60%

High school or secondary school 106 12.30%

College and above 89 10.40%

incomes

2000 and below 307 35.70%

2001-3000 236 27.50%

3001-4000 218 25.40%

4000 and above 98 11.40%

Methodology

Physical Activity Scale Leung Tak-ching was selected as the choice for the(Liang Deqing, 1994).
The revised physical activity scale. The scale is a unidimensional scale. A five-level Likert scale
was used. The physical activity level of an individual is evaluated by accumulating the scores of the
three indicators. The higher the score, the higher the amount of physical activity in which the
individual participates. In this study, the Cronbach's alpha coefficients were 0.829 (T1), 0.883 (T2).
Mobile phone addiction scale The mobile phone addiction tendency scale compiled by Xiong Jie

et al. was used and modified according to the study subjects and problems(Xiong Jie et al., 2012).
The mobile phone addiction tendency scale compiled by Xiong Jie et al. was used and modified
accordingly based on the research subjects and problems. The scale has 16 entries and contains four
dimensions. A five-point Likert scale was used, with higher scores representing higher levels of
problematic mobile phone use. The Cronbach's alpha coefficients were 0.876 (T1), 0.944 (T2).

Measurement process
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Before starting the test, all classroom leaders or classroom teachers who participated in the
survey were trained in order to guarantee the accuracy and consistency of the data. The
Questionnaire Star platform was selected for data collection. The tests were all organised on a class-
by-class basis to ensure the consistency of data sources. Meanwhile, to ensure the standardisation
and accuracy of the tests, both tests were executed by the same main test person. During the testing
process, the main test person clearly explained to the participants important information such as the
purpose of the survey, the principle of voluntary participation, anonymity, confidentiality of data
and storage methods. All subjects could voluntarily withdraw from the test at any time. Necessary
assistance was provided throughout the process of completing the questionnaire to those who were
unable to complete it on their own.

Data processing and analysis

SPSS 26.0 software was used for descriptive statistics, reliability and validity analysis, repeated
measures ANOVA, and cross-lagged analysis of data.

Common method bias test

The Physical Activity Scale and the Subjective Exercise Experience Scale were assessed using
the Harman one-way test. The results showed that there were two factors with eigenvalues greater
than 1. Of these, the total variance explained by the first factor was 35.087% and 33.529%,
respectively, both lower than the critical value(Zhou Hao, 2004) . This indicates that there was no
serious problem of common methodological bias in this study.

Results
Stability and gender differences in physical activity and mobile phone addiction

Physical activity and mobile phone addiction were used as dependent variables, time of testing
(pre-test T1 and post-test T2 ) as a within-subjects variable, and gender as a between-subjects
variable. Repeated measures ANOVA was performed. The results showed that the main effect of
physical activity at test time was not significant, F=0.03, p>0.05; the main effect of gender was not
significant, F=0.04, p>0.05; and the interaction between physical activity test time and gender was
not significant, F=0.23, p>0.05. The main effect of mobile phone addiction at test time was not
significant, F=0.21, p> ;0.05; the main effect of gender was not significant, F=0.01, p>0.05; the
interaction between time of measurement of mobile phone addiction and gender was not significant,
F=0.03, p>0.05.

Correlation analysis between pre- and post-test physical activity and mobile phone addiction

Measures of physical activity showed significant negative correlations with mobile phone
addiction at different time points. Specifically, there was a significant correlation between the level
of physical activity in the previous test and the level of mobile phone addiction in the next test, and
vice versa, with the level of mobile phone addiction in the previous test showing a significant
correlation with the level of physical activity in the next test. This suggests that physical activity
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and mobile phone addiction are not only correlated at one point in time, but that their relationship is
also stable across time, satisfying the conditions for conducting cross-lagged analyses. The results
of the correlation analysis are presented in Table 2.

Table 2

Descriptive and correlational analyses of physical activity, mobile phone addiction in older
adults (r, n=859)

variant
T1 Physical
exercise

T2 Physical
exercise

T1 Mobile phone
addiction

T1 Physical exercise 18.89±25.38

T2 Physical exercise 19.00±28.50 .37***

T1 Mobile phone
addiction

2.88±0.80 -.36*** -.16***

T2 Mobile phone
addiction

2.90±0.81 -.48*** -.25*** .58***

F-value 0.19 0.15

p-value 0.667 0.696

η2 <0.001 <0.001

Note: T1, 1st measurement; T2, follow-up measurement after 6 months,*** P<0.001.

Cross-lagged analysis of physical activity and mobile phone addiction in older adults

First, the predictive effect of physical activity on mobile phone addiction was examined. When
T2 mobile phone addiction was used as the dependent variable, demographic variables were
introduced into the regression model as control variables to control for the potential effect of
demographic variables; then T1 mobile phone addiction and T1 physical activity were included in
the regression equation as the second level of variables; the results showed that, after controlling for
demographic variables and T1 mobile phone addiction, T1 physical activity could significantly
negatively predict T2 mobile phone addiction (β = -0.31 , p<0.001). Next, the predictive effect of
mobile phone addiction on physical activity was examined in the same way using T2 physical
activity as the dependent variable. The results showed that T1 mobile phone addiction did not
predict T2 physical activity after controlling for demographic variables and T1 physical activity
(β=0.03, p>0.05). The details are shown in Figure 1.
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Figure 1

Cross-lagged analysis of physical activity and mobile phone addiction

Discussion

The results of the repeated measures ANOVA showed a degree of stability in physical activity
among older adults, with no statistically significant difference between the 2 scores, a finding that is
consistent with the results of previous studies(Bo Yang, 2022) . Intrinsic Theoretical Structure of
Lifelong Physical Activity Habits(Shao Weide, 2003). It is believed that an individual's daily
behaviour is characterised by temporal stability. Physical activity is often considered to be an
activity that is influenced by individual preferences, motivation, and personality traits. Individuals
tend to maintain a consistent pattern of behaviour, including the habit of adhering to physical
activity in daily life, and the stability of this habit may stem from the individual's behavioural
preferences and perceptions, as well as the perceived value of physical activity and the pursuit of
physical health and mental pleasure. In addition, there is no gender difference in physical activity
among older adults, which is consistent with the findings of Tao Baole(Tao Baole et al., 2023). and
Chen Xiaoan et al.'s study, which is inconsistent and supports Zhang Xinhui's(Zhang Xinhui et al.,
2022). 's point of view. The possible reason for this is the different sources of sample data. The
sample data in this paper all came from the University of the Elderly, which is a field that provides
a place for the elderly to continue their studies and social activities, and in this environment, it may
promote the importance of physical and mental health and active participation in physical activity
for the elderly(Chen Huijuan, 2021). and thus encourages men and women to be equally active in
physical activity, reducing gender differences. In addition, compared to other social groups, older
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people may be less affected by gender roles and social pressures as they age age age(Cai Zhenghua,
2023) . Increasing age and changes in the lives of older people may also make them less subject to
social expectations and pressures, leading them to show greater freedom and flexibility in physical
activity, indicating gender convergence. In summary, physical activity among older adults remains
relatively stable over time.
Repeated measures ANOVA results showed a degree of stability in mobile phone addiction

among older adults, with no statistically significant differences between the 2 scores. This finding is
consistent with previous research(Bo Yang, 2022) . Rational addiction theory proposes(Rogeberg,
2020). that individuals weigh the long-term effects, immediate benefits, and risks of addictive
behaviours holistically. Based on this theory, it can be inferred that individuals will decide the
frequency and intensity of their mobile phone use based on the assessment of benefits and risks.
Given the multifunctionality of mobile phones, it has a relatively stable rewarding value for users,
and therefore, individual mobile phone use behaviours show a certain degree of stability. In addition,
mobile phone addiction is regarded as a type of behavioural addiction, and addictive behaviours
usually originate from long-established habits, and since a habit is an ingrained behavioural pattern,
an individual's mobile phone addictive behaviours may similarly exhibit a certain degree of stability.
Therefore, mobile phone addictive behaviours may be influenced by a combination of an
individual's assessment of risk and reward as well as the power of habit to exhibit a certain degree
of stability. In addition, this study found that the gender main effect of mobile phone addiction in
older adults was not significant, which is consistent with the results of previous studies(Huang
Wenying, et al., 2024), which is consistent with the findings of Tong Yuantian(Tong Yuantian et al.,
2019). et al.'s findings. According to the technology acceptance model(Zhang Pei, 2017).
individuals' willingness to adopt new technologies depends largely on the impact of their
perceptions of the usefulness and convenience of the technology. Gender is not an important
determinant of mobile phone addiction; for the elderly, mobile phones serve to relieve their
loneliness and isolation. It goes without saying that older people usually have a higher interest in
new things, making them more likely to be at high risk for mobile phone dependence. Although
factors such as an individual's personality traits can also have an impact, it is a smaller one. With
the advancement of technology and the prevalence of smartphones, older people's acceptance of
mobile phones has gradually increased, and their exposure to and use of mobile phones has
increased, making them likely to be more likely to become dependent on mobile phones. And in the
context of this general acceptance and use of mobile phones, gender differences become less
pronounced in terms of mobile phone addiction. In addition, older adults may tend to live similar
lifestyles as they age. For example, retirement provides older adults with more free time, while their
social circles may gradually shrink. These lifestyle changes may result in older adults showing
similar behavioural patterns in mobile phone use. In summary, older adults' propensity for mobile
phone addiction will remain relatively stable over time.
The results of cross-lagged regression analysis found that physical activity had a significant

negative predictive effect on mobile phone addiction, indicating that physical activity in the pre-test
predicted mobile phone addiction in the post-test, which is consistent with the health behaviour
theory(Klusmann et al., 2021) The health behaviours of individuals influence each other to a certain
extent. Physical activity, as a positive health behaviour, may motivate older adults to pay more
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attention to physical health and reduce mobile phone addiction. It also validates the applicability of
the De la Grandville hypothesis hypothesis in the field of physical activity(Chen Xiaoling, 2013).
According to the de la Grandville hypothesis hypothesis, individual engagement in exercise in
specific activities reduces the number of hours spent on other activities, and as older adults increase
their engagement in physical activity, they may reduce the amount of time spent on their mobile
phones and the frequency of their use. Physical activity is often accompanied by an element of
social interaction, which provides older adults with the opportunity to interact with others, and this
social interaction can help to reduce their dependence and need for mobile phone use, thereby
reducing the likelihood of mobile phone addiction. Physical activity as part of an active lifestyle
Older adults may be more concerned with physical fitness and active living when engaging in
physical activity. They are more inclined to invest time in exercise and less time in mobile phone
addiction to maintain good health and vitality. Good health behaviours, especially moderate
physical activity, have significant positive effects on alleviating mobile phone addiction among
older adults, and appropriate physical activity not only helps to alleviate negative emotions, but is
also a key method to correct an individual's addictive behaviour. According to the theory of
network use and satisfaction(Lu Heng, 2011) , the individual's psychological needs such as social
and entertainment are satisfied in the process of using the network, and this satisfaction may
increase the frequency of the individual's use of network devices such as mobile phones. This
increases the risk of mobile phone addiction. In contrast, physical activity not only helps to reduce
individuals' negative emotions, but also satisfies their psychological needs. Participation in physical
activity not only reduces the frequency of individuals using smartphones, but also has a positive
effect on alleviating mobile phone addiction by increasing the efficiency of dopamine transmission
in the brain. By satisfying psychological needs, reducing negative emotions, and enhancing the
body's dopaminergic signalling capacity, physical activity provides an effective way to improve an
individual's addiction. In view of this, it is recommended that the elderly actively participate in
community-organised sports activities to expand their social circle through exercise, which is not
only beneficial to their physical and mental health, but also helps them to better integrate into
society and enjoy a happy old age.
This study explored the quasi-causal relationship between physical activity and mobile phone

addiction among older adults through a longitudinal follow-up survey and the construction of a
cross-lagged model to provide empirical evidence and support for the prevention and intervention
of mobile phone addiction. However, there are still some limitations: first, the sample is not
representative enough. Only some members of the University of the Elderly were selected. In order
to improve the external validity of the study and to further deepen the understanding of the
phenomenon of mobile phone addiction among the elderly, future studies should expand the
coverage of the sample to include different regions, different types of elderly groups, and
diversified contextual characteristics, so as to explore and analyse more comprehensively the
influencing factors and potential intervention strategies of mobile phone addiction. Secondly, as the
time and frequency of the surveys were limited, future studies could explore the link between
physical activity and mobile phone addiction more comprehensively by extending the duration of
the follow-up surveys and increasing the frequency of the surveys, so that changes in these variables
over time can be observed more precisely.
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Conclusion

Physical activity and cell phone addiction are both stable in older adults, there is an association
between physical activity and cell phone addiction, physical activity negatively predicts cell phone
addiction with significance, and cell phone addiction does not predict physical activity.

Acknowledgment
All contributions of the third parties can be acknowledged in this section.

Conflict of Interest
The authors declare no conflict of interest.

References
[1] Cathro, A., Spence, J. C., Cameron, C., Varela, A. R., Morales, D., Kohn, E. R., Pratt, M., & H

allal, P. C. (2024). Progress in physical activity research, policy, and surveillance in Canada: T
he global observatory for physical activity - GoPA! BMC Public Health, 24(1), 2866. https://d
oi.org/10.1186/s12889-024-20322-1

[2] CNNIC: The 49th Statistical Report on the Development Status of the Chinese Internet in 2022
| Internet Data Information Network-199IT | Chinese Internet Data Research Information Centr
e-199IT. (2022, March 19). //www.199it.com/archives/1405773.html

[3] Dang, A. K., Nathan, N., Le, Q. N. H., Nguyen, L. H., Nguyen, H. L. T., Nguyen, C. T., Do, H.
P., Nguyen, T. H. T., Tran, T. T., Nguyen, T. A., Tran, B. X., Latkin, C. A., Zhang, M. W. B.,
& Ho, R. C. M. (2018). Associations between internet addiction and physical activity among V
ietnamese youths and adolescents. Children and Youth Services Review, 93, 36–40. https://doi.
org/10.1016/j.childyouth.2018.06.030

[4] Deci, E. L., & Ryan, R. M. (2008). Self-determination theory: A macrotheory of human motiva
tion, development, and health. Canadian Psychology / Psychologie Canadienne, 49(3), 182–18
5. https://doi.org/10.1037/a0012801

[5] Demetrovics, Z., van den Brink, W., Paksi, B., Horváth, Z., & Maraz, A. (2022). Relating Com
pulsivity and Impulsivity With Severity of Behavioral Addictions: A Dynamic Interpretation o
f Large-Scale Cross-Sectional Findings. Frontiers in Psychiatry, 13, 831992. https://doi.org/10.
3389/fpsyt.2022.831992

[6] Derrick, J. L., Gabriel, S., & Hugenberg, K. (2009). Social surrogacy: How favored television p
rograms provide the experience of belonging. Journal of Experimental Social Psychology, 45
(2), 352–362. https://doi.org/10.1016/j.jesp.2008.12.003

[7] Klusmann, V., Gow, A., Robert, P., & Oettingen, G. (2021). Using Theories of Behavior Chang
e to Develop Interventions for Healthy Aging. The Journals of Gerontology: Series B, 76, S19
1–S205. https://doi.org/10.1093/geronb/gbab111

[8] Liu, Y., Jin, Y., Chen, J., Zhu, L., Xiao, Y., Xu, L., & Zhang, T. (2024). Anxiety, inhibitory co
ntrol, physical activity, and internet addiction in Chinese adolescents: A moderated mediation
model. BMC Pediatrics, 24(1), 663. https://doi.org/10.1186/s12887-024-05139-6



Journal of Modern Social Sciences (JMSS)
Author : Chao, Y., Huang, W., Zhang, W., & Hu, C

DOI: https://doi.org/10.5281/zenodo.14531686
Chao, Y., Huang, W., Zhang, W., & Hu, C. (2024). The relationship between physical activity and mobile phone addiction in older
adults a follow-up study. Journal of Modern Social Sciences, 1(2), 198–211.

209

[9] Ma, C., Yan, J., Hu, H., Shi, C., Li, F., & Zeng, X. (2022). Associations between 24-h Moveme
nt Behavior and Internet Addiction in Adolescents: A Cross-Sectional Study. International Jou
rnal of Environmental Research and Public Health, 19(24), 16873. https://doi.org/10.3390/ijer
ph192416873

[10]Pirwani, N., & Szabo, A. (2024). Could physical activity alleviate smartphone addiction in univ
ersity students? A systematic literature review. Preventive Medicine Reports, 42, 102744. https:
//doi.org/10.1016/j.pmedr.2024.102744

[11]Rogeberg, O. (2020). The theory of Rational Addiction. Addiction (Abingdon, England), 115(1),
184–187. https://doi.org/10.1111/add.14822

[12]Wong, M. Y. C., Yuan, G. F., Liu, C., Lam, S. K. K., & Fung, H. W. (2024). The relationship b
etween internet gaming disorder, sleeping quality, self-compassion, physical activity participati
on and psychological distress: A path analysis. Global Mental Health (Cambridge, England), 1
1, e67. https://doi.org/10.1017/gmh.2024.36

[13]Wu, Y.-Y., & Chou, W.-H. (2023). A Bibliometric Analysis to Identify Research Trends in Inte
rvention Programs for Smartphone Addiction. International Journal of Environmental Researc
h and Public Health, 20(5), 3840. https://doi.org/10.3390/ijerph20053840

[14]Zhang, R., Jiang, Q., Cheng, M., & Rhim, Y.-T. (2024). The effect of smartphone addiction on
adolescent health: The moderating effect of leisure physical activities. Psicologia, Reflexao e C
ritica: Revista Semestral Do Departamento de Psicologia Da UFRGS, 37(1), 23. https://doi.or
g/10.1186/s41155-024-00308-z

[15]Zhang, W., & Xu, R. (2022). Effect of Exercise Intervention on Internet Addiction and Autono
mic Nervous Function in College Students. BioMed Research International, 2022, 5935353. ht
tps://doi.org/10.1155/2022/5935353

[16]Liu Y, Yang Y, & Liu W. (2023). Attention and impulsivity characteristics of left-behind childr
en and mobile phone addiction: a moderating mediator. Journal of suzhou university (educatio
n science edition), 11 (4), 88-98. https://doi.org/10.19563/j.cnki.sdjk.2023.04.009

[17]Liu Jie & Guo Chao. (2021). The impact of mobile Internet application (APP) use on the physic
al and mental health of the elderly: A case study of wechat, wechat Moments and mobile paym
ent. Population and Development, 27(6), 117-128.

[18]Liu Qian, Chen Zhangming, & Gao Dongbo. (2024). The relationship between high-risk psych
otic experiences and digital addiction in children and adolescents: the mediating role of sleep d
isorders. Chinese journal of clinical psychology, 32 (3), 511-518. https://doi.org/10.16128/j.cn
ki.1005-3611.2024.03.005

[19]Wu Yilin, Feng Xizen, & Ji Mengxuan. (2024). The influence of self-depletion on inhibition an
d control in college students with mobile phone addiction. Chinese Journal of Mental Health, 3
8(3), 271-276.

[20]Zhou H, Long L R. (2004). Statistical test and control of common method deviation. Advances
in Psychological Science, 6, 942-950.

[21]Zhang P. (2017). Theoretical evolution and research development of technology acceptance mo
del. Intelligence science, 35 (9), 165-171. https://doi.org/10.13833/j.cnki.is.2017.09.027

[22]Zhang XH, Song XM, & Wang Dongmin. (2022). Promotion and equalization: An age-period c
ohort analysis of trends in physical activity participation among the elderly in China from 2002



Journal of Modern Social Sciences (JMSS)
Author : Chao, Y., Huang, W., Zhang, W., & Hu, C

DOI: https://doi.org/10.5281/zenodo.14531686
Chao, Y., Huang, W., Zhang, W., & Hu, C. (2024). The relationship between physical activity and mobile phone addiction in older
adults a follow-up study. Journal of Modern Social Sciences, 1(2), 198–211.

210

to 2018. Journal of Beijing sports university, 45 (10), 19-31. https://doi.org/10.19582/j.cnki.11
-3785/g8.2022.10.002

[23]Zeng Chengwei, Zhang Bin, Zhang Anqi, Zeng Yixin, Dai Huifeng, Xiong Sicheng, Wang Ya
Nan, & Yang Ying. (2024). Longitudinal effects of school connection on adolescent mobile ph
one addiction: the role of social anxiety and parent-child attachment. Psychological developme
nt and education, 2, 256-264. https://doi.org/10.16187/j.cnki.issn1001-4918.2025.02.11 (Adva
nce online publication)

[24]Lin Z M, Wang Y L, & Xu W X. (2018). A review of physical activity research at home and ab
road. Journal of Fuqing Branch of Fujian Normal University, 2, 110-118.

[25]Bai Yang. (2022). The effects of loneliness, smartphone addiction, and sleep disorders on colle
ge students' physical exercise: A moderated chain mediation model. Journal of Tianjin Physica
l Education Institute, 37(4), 467-474. (doi: 10.13297/j.cnki.issn1005-0000.2022.04.014)

[26]Liang D Q. (1994). Stress level of college students and its relationship with physical exercise.
Chinese journal of mental health,https://kns.cnki.net/KCMS/detail/detail.aspx?dbcode=CJFQ&
dbname=CJFD9495&filename=ZXWS401.001

[27]Pan Zhiyin, Tong Jiani, Xiong Festive, Hua Long, Fei Suhai, Yu Yue, Chu Yinghu, Li Ning, LI
U Zhenfeng, Xu Miao, Chang Weiwei, Chen Yan, Zhu Zhu Jun, Yao Yingshui, & Jin Yuelong.
(2023). The role of mobile phone addiction and anxiety symptoms in the association between
childhood psychological abuse and depressive symptoms in college students. Chinese school h
ealth, 44 (11), 1665-1669. https://doi.org/10.16835/j.cnki.1000-9817.2023.11.016

[28]Xiong Jie, Zhou Zong-kui, Chen Wu, You Zhi-Qi, & Zhai Zhi-Yan. (2012). Development of m
obile phone addiction tendency scale for college students. Chinese Journal of Mental Health, 2
6(3), 222-225.

[29]Tong Y T, Lian S L, Sun X J, & Qiu X W. (2019). The influence of boredom tendency on mobi
le phone addiction: a moderated mediating effect analysis. Chinese journal of clinical psycholo
gy, 27 (6), 1115-1120. https://doi.org/10.16128/j.cnki.1005-3611.2019.06.008

[30]Imedia Research | Research Report on Internet Access Behavior of Middle-aged and Elderly Gr
oups in 2021 - Internet Industry Research Report - IMedia Report Center. (n.d.). Retrieved 19
October 2024, from https://report.iimedia.cn/repo1-0/39431.html?acPlatCode=iimedia&acFro
m=1061bottom

[31]CAI Zhenghua & Wang Jingming. (2023). A study on the relationship between social support a
nd healthy aging of the elderly: A case study of Rural Seniors School in Fujian Province. Journ
al of fujian teachers university of technology, 41 (6), 747-756. https://doi.org/10.19977/j.cnki.j
fpnu.20230096

[32]Jia Yu, Liu Tianyuan, & Yang Yang. (2023). Trapped in mobile phones: Intergenerational relati
ons and Internet addiction in the elderly. News university, 10, 31, 45, 120-121. https://doi.org/
10.20050/j.cnki.xwdx.2023.10.006

[33]Shao Weide. (2003). Intrinsic theoretical structure of lifelong sports habits. Journal of sport, 1,
28 to 30. https://doi.org/10.16237/j.cnki.cn44-1404/g8.2003.01.008

[34]Zhong D, Zhou Z K, Qi D, & Liu Q X. (2023). Parent-child technological interference and adol
escent smartphone addiction: the mediating role of self-loathing and social sensitivity. Chinese



Journal of Modern Social Sciences (JMSS)
Author : Chao, Y., Huang, W., Zhang, W., & Hu, C

DOI: https://doi.org/10.5281/zenodo.14531686
Chao, Y., Huang, W., Zhang, W., & Hu, C. (2024). The relationship between physical activity and mobile phone addiction in older
adults a follow-up study. Journal of Modern Social Sciences, 1(2), 198–211.

211

journal of clinical psychology, 31 (6), 1433-1437. https://doi.org/10.16128/j.cnki.1005-3611.2
023.06.027

[35]Lu H. (2011). Use and Satisfaction: a labelization theory. The international press, 33 (2), 11-18.
https://doi.org/10.13495/j.cnki.cjjc.2011.02.012

[36]Chen H J. (2021). Analysis on the development and coupling coordination of sports and pensio
n industry in Fujian Province. Journal of fujian teachers university of technology, 39 (5), 493-5
00. https://doi.org/10.19977/j.cnki.jfpnu.20210076

[37]Chen, Xialing & Lian, Yujun. (2013). Elasticity of capital-labor substitution and Regional econ
omic growth: A test of De la Grandville's hypothesis. Economics (quarterly), 12 (1), 93-118. ht
tps://doi.org/10.13821/j.cnki.ceq.2013.01.010

[38]Tao Baole, Chen Hanwen, Lu Tianci, Jiang Yueyan, & Yan Jun. (2023). The relationship betwe
en physical exercise and psychological stress of college students: a hybrid method based on N
CA and mediation analysis. Chinese sports science and technology, 59 (6), 79-87. https://doi.or
g/10.16470/j.csst.2023011

[39]Huang Wenying, Yuan Yuqing, Hu Chang, Zhang Wen, Han Zhenyan, & Chen Xinyi. (2024).
Cross-lag analysis of physical exercise and interpersonal skills in the elderly. Chinese journal o
f health psychology, 32 (7), 966-972. https://doi.org/10.13342/j.cnki.cjhp.2024.07.002

[40]Huang Wenying, Chen Bin, Hu Chang, Zhang Wen, & Zhao Yongqi. (2024). A cross-lag study
of active exercise experience and mobile phone addiction in the elderly. Journal of mudanjian
g normal university (natural science edition), 3, 51-56. https://doi.org/10.13815/j.cnki.jmtc (ns).
2024.03.012

[41]Huang W Y, Chen X Y, & Hu C. (2024). Sinicization of motor perception Anxiety Scale and it
s reliability and validity in female college students. Sports research and education, 39 (1), 68-7
4. https://doi.org/10.16207/j.cnki.2095-235x.2024.01.013

[42]Wei-wei huang. (2021). University students to explore sense and meaning of life, the relationsh
ip between smartphone addiction research [a master's degree thesis, yangzhou university]. http
s://doi.org/10.27441/d.cnki.gyzdu.2021.001828


