& frontiers | Frontiers in Public Health

@ Check for updates

OPEN ACCESS

EDITED BY
Roy Rillera Marzo,
Management and Science
University, Malaysia

REVIEWED BY
Wenwen Ning,

Wuhan University of Science and
Technology, China

Yong Tian,

Southeast University, China

*CORRESPONDENCE
Bin Hou
houbin@fjnu.edu.cn
Haixia Wang
whx1104@fzu.edu.cn

SPECIALTY SECTION

This article was submitted to
Aging and Public Health,

a section of the journal
Frontiers in Public Health

RECEIVED 17 October 2022
AccepTED 11 November 2022
PUBLISHED 25 November 2022

CITATION
Hou B, Li Y and Wang H (2022) Internet
use and health status among older
adults: The mediating role of social
participation.

Front. Public Health 10:1072398.

doi: 10.3389/fpubh.2022.1072398

COPYRIGHT
© 2022 Hou, Li and Wang. This is an
open-access article distributed under
the terms of the Creative Commons
Attribution License (CC BY). The use,
distribution or reproduction in other
forums is permitted, provided the
original author(s) and the copyright
owner(s) are credited and that the
original publication in this journal is
cited, in accordance with accepted
academic practice. No use, distribution
or reproduction is permitted which
does not comply with these terms.

Frontiersin Public Health

TvPE Original Research
PUBLISHED 25 November 2022
pol 10.3389/fpubh.2022.1072398

Internet use and health status
among older adults: The
mediating role of social
participation

Bin Hou'*, Yumei Li? and Haixia Wang**

1School of Cultural Tourism and Public Administration, Fujian Normal University, Fuzhou, China,
2Department of Social and Behavioral Sciences, City University of Hong Kong, Hong Kong,
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Background: The acceleration of population aging and the arrival of the
informatization make more and more older adults use the Internet, and its use
is having an impact on their health. However, the relationship between internet
use and the health of older adults and the mechanism of the effect of internet
use on the health are not very clear.

Methods: Multiple linear regression models to explore the correlation between
internet use and health status in the 3,141 individuals aged >60 years were
used. Propensity score matching (PSM) method was used to test the robustness
of the regression results. In addition, sequential recursive models was used
to examine the mediating effect of social participation on the relationship
between internet use and health status.

Results and discussion: We found a significant positive relationship between
internet use and health status, and social participation mediated the
relationship between internet use and health status. In addition, the effect of
internet use on health status was different among older adults in rural and
urban areas.

Conclusions: The development and application of internet products
adapted to the development of an aging society should be accelerated to
meet their needs for continued socialization. The forms and activities of
social participation for the elderly groups should be enriched and public
service internet usage training seminars should be conducted to improve
internet skills.
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Introduction

Relevant statistics show that in 2018, for the first time, the number of older people
(over 60 years old) in China exceeded the number of people under the age of 15. In
2019, the number of people aged 60 and older in China was 253 million, accounting for
18.1% of the total population and 12.6% of the population aged 65 and over. With the
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rising trend of population aging, the health problems of the
elderly population cannot be ignored (1, 2). Good health not
only enables the elderly to enjoy a good life in their old age
but also helps to reduce the burden of China’s social retirement,
alleviate the pressure of insufficient medical resources, and
provide a guarantee of economic development. Therefore, it is
an important task for China to improve the health of elderly
individuals, ensure their wellbeing and enable them to achieve
“healthy aging”.

Along with aging comes high-speed informatization. The
popularity of the internet has changed people’s lifestyles, and
an increasing number of people enjoy convenient information
delivery and rich life services through the internet (3, 4). In
June 2020, the proportion of Chinese internet users reached
940 million, and the internet penetration rate reached 67.0%.
Meanwhile, the proportion of older internet users is also
increasing. The proportion of internet users aged 60 and above
rose from 6.7% in March to 10.3% in June. The use of the
internet has also continued to change the daily lifestyle, behavior
and attitude of the elderly population (5, 6). Scholars have
proposed socialization theory, which suggests that socialization
can be divided into four parts: basic socialization, anticipatory
socialization, developmental socialization and resocialization.
Resocialization is the idea that individuals still need to adapt
to society and engage in self-improvement through continuous
learning in old age. For older adults, resocialization is also key to
maintaining health and achieving longevity (7). In the context
of information technology, older adults need to continuously
learn new skills and actively adapt to new lifestyles through
the application of the internet to facilitate their successful
resocialization. The use of the internet as a new skill and lifestyle
can play an important role in the resocialization process of older
adults, which in turn can contribute to the improvement of
their health status. Therefore, in the context of aging, this paper
examines the impact of internet use on the health status of older
adults using data from the CGSS 2018 to analyze the mediating
effect mechanism of social participation and to examine the
heterogeneity of the effect of the internet on the rural and urban
elderly populations.

Literature review and hypotheses

With increasing age, individuals suffer from significant
changes in their physical, psychological and social roles. When
entering old age, people experience a significant increase in
physical and psychological morbidity, making older adults the
most vulnerable group in terms of health (8). Previous studies
on factors influencing the health of older adults have addressed
factors such as gender, age, educational attainment, marital
status, physical activity, socioeconomic status, and participation
in social insurance. Older male adults have better health status
than older female adults (9). Age is inversely related to the
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health status of older adults to some extent (10). Improvement
in education leads to improvement in the health status of
older adults (11). Older married adults are healthier than
old unmarried and widowed adults (12). Older adults who
participate in regular physical activity have higher health indices
(13). Higher socioeconomic status significantly affects the health
of older adults (14). Older adults who participate in health
insurance have higher self-rated health scores (15). Pensions
also significantly improve the mental health of older adults (16).
Therefore, we added these factors as control variables in the
regression models that followed.

Previous studies have shown that internet use significantly
affects the health status of individuals. However, scholarly
research on this issue presents two contrasting views. Some
studies argue that internet use is beneficial to the health status
of individuals (17-20). Specifically, this health-promoting effect
is reflected in three aspects. First, internet use helps individuals
have sufficient health information for better self-management.
Scholars have found that older adults can significantly improve
their health by acquiring health-related knowledge through the
internet (21). Internet use breaks the monopoly of doctors
on professional information, alleviates information asymmetry
between doctors and patients, and facilitates residents to better
manage their health (22). In addition, the researchers assessed
the relationship between internet use, socioeconomic status and
social support and self-rated health, and the results showed
that internet health information users had better health status
than users who did not use online health information as
a reference (23). Second, as a tool for communication, the
internet can alleviate users’ loneliness, depression, and anxiety
and enhance users’ health. Researchers used the U.S. Health
and Retirement Survey (HRS) data from 2002 to 2008 in the
United States to examine the effect of internet use on depression
among older adults and found that compared to not using
the internet, when using the internet, older adults were 33%
less likely to be depressed (24). Using a sample of 245U.S.
adults, researchers examined the psychological determinants
of internet health information use with structural equation
modeling and showed that the internet can reduce stress and
lower levels of depression and loneliness (25). Third, internet
use can alleviate and prevent a variety of health disorders.
Residents who use the internet regularly are less likely to suffer
from depression (26), and internet use also reduces anxiety
levels in patients with cardiomyopathy (27). Other studies have
suggested that the internet can lead to health deterioration due
to addiction. Researchers have found that increased internet use
may predispose people to internet addiction and online gaming,
which in turn increases psychological anxiety, depression and
social fear (28-31).
the
following hypotheses.

Based on above discussion, we propose the

Hypothesis 1: Internet use significantly affects the health
status of older adults.
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Social participation is an important way for older individuals
to reach out to society, engage in interpersonal interactions, and
maintain social connections, and it is an important intervention
to promote active and healthy aging, which can effectively
prevent individuals from being closed off to others (32). It
enables older adults to participate in the political life of the
community (33), work for pay (34), and socialize with others
(35). Social participation has an impact on older adults’ cognitive
ability as they age, and the higher the ability to participate
socially is, the stronger the cognitive ability (36). Social-
emotional choice theory points out that social participation
requires a certain cost investment, and members who engage
in social participation are bound to consider cost-benefit issues
(37). Offline social participation decreases as the physical and
mental ability of elderly individuals decreases. The attributes
of the internet can break through the limitations of time
and space and reduce the physical ability requirements, which
can compensate for the reduced offline social participation
due to declining physical ability. Previous research suggests
that internet use affects individuals' social participation in
different ways. The internet may be an important means for
older adults to maintain existing interpersonal relationships
and expand their social networks (38). A statistical analysis of
data from a large U.S. survey found that internet use increased
residents’ motivation to participate in community activities (39).
Researchers studying internet use among older adults in the
Netherlands noted that internet use plays a positive role in
increasing older adults’ social capital, allowing them to expand
or maintain social connections and expand their access to
information (40). In addition, social engagement can have a
significant impact on an individual’s health status. Researchers
analyzed a sample of 43 neighborhoods in Shanghai across
age groups and found that neighborhood environment and
social engagement in all samples had a significant positive
impact on older adults’ health. At the same time, social
participation became a mediator of the relationship between
the interpersonal environment and older adults. The study
also found that social participation mediated the relationship
between the interpersonal environment and the health of older
adults (41). A survey of 28,895 individuals aged 45-84 years in
China found that social participation positively affects health
by improving individual mental health effects and increasing
individual income effects (42).

On the basis of the above discussion, we propose the
following hypothesis:

Hypothesis 2: Social participation mediates the relationship
between internet use and older adults’ health.

Therefore, this study aimed to explore the relationship
between internet use and older adults’ health to provide
guidance and help improve older adults’ health. Meanwhile, to
further understand the impact of internet use on the health of
elderly individuals and to find ways to improve their health,
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this study chose social participation as a mediating variable. The
findings of this paper facilitate a deeper understanding of the
relationship between internet use and residents’ health while
examining the possible channels through which internet use
affects older adults’ health from the comprehensive dimension
of social participation. This study fills the gaps in existing studies
and provides a realistic basis for better guidance on internet use
to improve older adults’ health.

Methods

Data and study sample

This study used data from the CGSS collected by the China
Survey and Data Center of Renmin University of China. The
data was collected using a stratified sampling method, and the
database covers 28 provinces (municipalities and autonomous
regions) in China with details about the health status, individual
characteristics, and household characteristics of the population.
The CGSS 2018 data were used in this study. The population
of this study is the elderly population, and the method of
screening the study population is to first find the variable of
the year of birth of the sample in the questionnaire, then
subtract the year of birth from 2018 to obtain the age of the
sample, and finally screen out individuals 60 or older. In this
study, a total of 3,141 valid sample sizes were obtained after
removing the missing values of the independent, dependent and
control variables.

Measures

Dependent variable

The dependent variable in this study is the health status
of elderly individuals. Self-rated health (SRH) was used to
measure health status. The question was “What do you think of
your current health status?”. Possible responses were “1 = very
unhealthy”, “2 = less healthy”, “3 = fair”, “4 = healthy”, and “5
= very healthy”; the higher the value was, the better the health
condition. Self-rated health status is considered to be a simple
indicator to measure the health status of the old population and
was found to predict future health outcomes (43, 44).

Independent variable

The independent variable in this study is internet use. The
question used to measure the dependent variable was “In the
past year, how much did you use the internet?” Responses were

»

«
1 = never’,

» o«

2 = rarely”, “3 = sometimes”, “4 = often”, and “5
= very often”; options 2 to 5 were combined and coded as “1 =
use the internet”; and option 1 was coded as “0 = never use the

internet”, making it a binary categorical variable.
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Mediating variable

The mediating variable in this study is social participation,
and according to the definition of social participation in previous
studies, economic participation (45), political participation
(46), and social participation (36, 47) are included in the
measurement of social participation variables in this study. In
particular, economic participation is measured by the question
“What is your work experience and status?” The responses
“currently working in non-farm work”, “currently working in
farming”, “have worked in non-farm work”, “currently working
in farming” and “have not worked in non-farm work” were

«

combined to form “1 = participation”. The responses “not
currently working”, “have only worked in agriculture”, and “have
worked in non-farm work” were combined to form “0 = not
participation”. The question to measure political participation
was “Did you vote in the last neighborhood council/village
council election?” Responses were “1 = participated” and “0 =
not participated”. The questions measuring social participation
were “In the past year, did you often get together with relatives
who do not live together during your free time?” and “In the past
year, did you often get together with your friends in your free
time?” For these two questions, those who attended parties were
coded as “1 = participated”, and those who did not were coded as
“0 = did not participated”. These three types of questions were
summed to obtain a total score measuring social participation,
ranging from 0 to 4. The higher the value was, the higher the
social participation.

Control variables

We controlled for confounding variables affecting internet
use, social participation, and the health status of older
adults. These variables included individual characteristics,
household characteristics, and social characteristics. Among
them, individual characteristics included age, gender (0 =
female, 1 = male), education level (0 = illiteracy, 1 = primary
school, 2 = junior middle school and high school, 3 = university
or more), and marital status (0 = unmarried, divorced or
widowed, 1 = married); household characteristics included
number of children, cohabitation (0 = not living together,
1 = living together), and housing area. Social characteristics
variables included physical exercise (0 = not participating, 1
= participating), residence (0 = rural, 1 = urban), personal
socioeconomic status (1 = lower class, 2 = middle class, 3 =
upper class), participation in pension insurance status (0 = not
participating, 1 = participating), and participation in medical
insurance status (0 = not participating, 1 = participating).

Statistical analysis

Stata 16.0 was used to analyze the effect of internet use
on the health status of older adults. First, descriptive statistical
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analysis was used to describe the data distribution of the
independent, dependent, and mediating variables as well as
other control variables. Second, a multiple linear regression
model was used to analyze the relationship between physical
activity and older adults’ health status, and then an ordered
probit model and propensity score matching method were used
to address the endogeneity of the relationship between physical
activity and older adults” health status. Finally, we used stepwise
regression mediation measures to measure the mediating effect
of social participation.

Results

Descriptive analysis

Table 1 shows that the mean score for the health status of the
sample was 3.164, indicating that the majority of older adults are
in a moderate state of health. The mean value of internet use in
the sample was 0.334, indicating that less than half of the older
adult group used the internet. In addition, 53.33% of the sample
was male, 99.33% was married, more subjects had a primary
school education level, the average number of children in the
sample was 2, 91.72% of the sample lived with their spouses,
the housing area was approximately 100.737 square meters,
52.94% participated in physical exercise, and the sample was
basically divided equally between rural and urban residences.
The socioeconomic status of the sample was at the lower-middle
level; 85.23% of the sample participated in pension insurance,
and 94.01% participated in medical insurance.

Impact of physical exercise on health
status

This study used multiple linear regression to analyze the
effects of internet use on the health status of older adults,
and Table 2 demonstrates the specific regression results by
gradually putting in individual characteristic variables, family
characteristic variables, and social characteristic variables.

The regression results from Model 1 reveal that internet
use significantly and positively affects the health status of older
adults at the 1% significance level. After adding individual
characteristic variables, family characteristic variables and social
characteristic variables in turn, the regression coefficients of
internet use are 0.323, 0.331, and 0.257 shown in Model 2, Model
3,and Model 4, respectively, and they are significant and positive
at the 1% significance level, which indicates that internet use has
a significant effect on the health status of elderly individuals.
The above results support the conclusion that internet use can
enhance the health of individuals.

In addition, Model 4 shows the results of the effects of
other control variables on the health status of elderly individuals.

frontiersin.org


https://doi.org/10.3389/fpubh.2022.1072398
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Hou et al.

TABLE 1 Sample characteristics.

10.3389/fpubh.2022.1072398

Variables Variable definitions Mean SD
Dependent variable Health status Continuous variable, ranging from 1to 5 3.164 1.046
Independent variable Internet use Categorical variable, 0 = never use the internet, 0.334 0.472
1 = use the internet
Mediating variable Social participation Continuous variable, ranging from 0 to 4 2.417 0.978
Individual characteristics Age Continuous variable 68.146 6.598
Gender categorical variable, 0 = female, 0.533 0.499
1 =male
Marital status Categorical variable, 0 = unmarried, divorced or 0.993 0.082
widowed,
1 = married
Education level Categorical variable, 0 = illiteracy, 1 = primary 1.327 0.909
school, 2 = junior middle school and high school,
3 = university or more
Household characteristics Number of children Continuous variable 2.229 1.267
Cohabitation Categorical variable, 0 = not living together, 0.917 0.276
1 = living together
Housing area Continuous variable 100.737 56.493
Socialcharacteristics Physical exercise Categorical variable, 0 = not participating, 0.529 0.499
1 = participating
Residence Categorical variable, 0.493 0.500
0 =rural, 1 = urban
Personal Categorical variable, 1 = lower class, 2 = middle 1.516 0.618
socioeconomic class, 3 = upper class
status
Participation in Categorical variable, 0 = not participating, 0.852 0.355
pension insurance 1 = participating
status
Participation in Categorical variable, 0 = not participating, 0.940 0.237

medical insurance

status

1 = participating

Gender positively influenced the health level of older adults
at the 5% significance level, with older male adults having a
higher health status than older female adults. The group with
an education level of university or more positively influenced
the health of elderly individuals at the 10% significance level,
indicating that the higher the education level was, the better
the health status. Housing area positively influenced the health
of the elderly populations at the 1% significance level. Physical
exercise significantly and positively affected the health of elderly
individuals at the 1% significance level, and participation in
physical exercise can make the elderly healthier. Socioeconomic
status positively affects the health of elderly individuals at the 1%
significance level, indicating that the higher the socioeconomic
status is, the better the health status.
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Robustness test

Ordered probit model

The dependent variable of this study, the health status
of elderly individuals, takes values from 1 to 5, which can
be considered discrete and ordered variables, so we can
construct an ordered probit model to test the robustness
of the model results in Table2 to prove the credibility
of the regression results in Table2. Table3 shows the
results of the robustness test, from which we find that
the effects of internet use on the health status of elderly
individuals are positively correlated at the 1% significance
level, which indicates the robustness of the results of
this study.
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TABLE 2 Regression analysis of Internet use on health status of older adults.

Model 1 Model 2 Model 3 Model 4
Health status Health status Health status Health status
Internet use 0.418*** 0.3230¢ 0.331F** 0.2570%*
(0.039) (0.045) (0.045) (0.046)
Age —0.000** —0.000 —0.000
(0.000) (0.000) (0.000)
Gender (female)
Male 0.082** 0.074* 0.092**
(0.038) (0.038) (0.037)
Marital status (unmarried, divorced, or widowed)
Married 0.230 0.310 0.214
(0.224) (0.232) (0.229)
Education level (illiteracy)
Primary school 0.106** 0.101* 0.066
(0.052) (0.052) (0.051)
Junior middle school and high school 0.144%* 0.149*** 0.048
(0.053) (0.053) (0.055)
University or more 0.348* 0.339* 0.153*
(0.086) (0.086) (0.090)
Number of children —0.033** —0.019
(0.017) (0.017)
Cohabitation (not living together)
Living together —0.078 —0.068
(0.069) (0.068)
Housing area 0.002*** 0.002**
(0.000) (0.000)
Physical exercise (not participating)
Participating 0.2330¢
(0.040)
Residence (rural)
Urban 0.050
(0.047)
Personal socioeconomic status (lower class)
Middle class 0.269***
(0.038)
Upper class 0.373*%*
(0.076)
Participation in pension insurance status (not participating)
Participating —0.074
(0.054)
Participation in medical insurance status (not participating)
Participating —0.025
(0.080)
Constant term 3.024%* 2.869** 2.670*** 2.690***
(0.022) (0.243) (0.247) (0.254)
N 3,141 3,141 3,141 3,141
R? 0.036 0.045 0.053 0.086

*P < 0.10, **P < 0.05, ***P < 0.01. Values in brackets are standard errors.
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TABLE 3 Robustness test results.

Variables Model 1 Model 2

Internet use 0.416%** 0.3220%*
(0.040) (0.046)

Control variables No control Individual

variables

N 3,141 3,141

LR statistic 107.86*** 139.21*4**

Pseudo R? 0.012 0.016

*P < 0.10, **P < 0.05, ***P < 0.01. Values in brackets are standard errors.

TABLE 4 Propensity score matching results (ATT).

Dependent variable: Mental health
Nearest neighbor matching 1 to 1 matching
1 to 4 matching
Radius matching

The whole matching Kernel matching

Local linear regression matching

P < 0.01 (t > 2.76), **P < 0.05 (t > 1.96), *P < 0.1 (t > 1.65).

Propensity score matching
Because of confounding factors that affect both internet use
and health status of older adults, sample selection bias was
introduced into our results. Therefore, we used propensity score
matching to correct the regression results. First, considering
that the independent variable used for propensity score
matching was a dummy variable, the samples were divided
into two groups: the group of participants that participated
in internet use and the group that did not. Second, we
matched the samples according to the following procedure:
(1) We condensed the control variables into an index to
calculate the likelihood of each sample belonging to the
experimental group. (2) We used five matching methods (1-
to-1 nearest neighbor, 1-to-4 nearest neighbor, radius, kernel,
and local linear regression matching) to match the experimental
group and the control group and to classify individuals with
similar values into the same groups to ensure that members
of groups had similar characteristics. (3) We calculated the
average treatment effect (ATT) on the participants, representing
the difference in health status between the experimental and
control groups.
Table 4 presents the ATT calculated using different
The ATT
and  were

matching methods. values were >0 in
all  the
indicating that results that internet use has a significant
impact on the health of older adults

are robust.

models statistically  significant,

positive status
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Model 3 Model 4

0.3327%* 0.263***

(0.047) (0.049)

Individual and All control

household variables variables

3,141 3,141

163.25%** 275.410%*

0.018 0.031

ATT SE t
3.4300% 0.23 4.36
33100 0.25 4.23
3,670 0.33 4.19
3,190 0.37 4.26
3.260% 0.27 4.51

Testing the mediating effects of social
participation

Currently, the mechanism by which internet use affects the
health of the population is unclear (20, 24). To effectively reveal
this transmission mechanism, the following sequential recursive
model was set to test the mediating effect of social participation
according to the mediating effect test proposed by Baron and
Kenny (48). The first step is to test the effect of internet use
on the health status of elderly individuals. If the coefficient
of internet use is significant, it indicates that internet use has
a significant effect on the health status of elderly individuals.
The second step is to test the effect of internet use on social
participation as a mediating variable. If the coeflicient of internet
use is significant, it indicates that internet use can influence the
social participation of elderly individuals. The third step is to add
the social participation variable to the first step. If the effect of the
mediating variable is significant, while the coefficient of internet
use decreases or is insignificant relative to the coefficient in the
first step, then it indicates that social participation has a partial
or even full mediating effect.

Table 5 shows the results of the mediating effects of social
participation. In Model 1, internet use positively affects the
health status of older adults at the 1% significance level,
indicating that internet use enhances the health status of older
adults. In Model 2, internet use positively affects older adults’
social participation at the 1% significance level, indicating

frontiersin.org


https://doi.org/10.3389/fpubh.2022.1072398
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Hou et al.

10.3389/fpubh.2022.1072398

TABLE 5 Internet use and health status of older adults: Mediating role of social participation.

Variables Model 1 Model 2 Model 3
Health status Social participation Health status
Internet use 0.257*%%* 0.137%%* 0.248%**
(0.046) (0.043) (0.046)
Social participation 0.065%+*
(0.019)
Constant term 2.690*%* 2.452%%* 2.531%%*
(0.254) (0.238) (0.258)
Control variables All control variables All control All control variables
variables
N 3,141 3,141 3,141
R? 0.086 0.083 0.089
*P < 0.10, **P < 0.05, ***P < 0.01. Values in brackets are standard errors.
TABLE 6 Mediation test results.
Mediating variable Effect of type Coeflicient Standard error Z P
Internet use Total effect 0.418** 0.039 10.81 0.000
Direct effect 0.394+%* 0.039 10.11 0.000
Indirect effect 0.024%* 0.006 4.16 0.000
P < 0.10, **P < 0.05, ***P < 0.01.
that internet use enhances older adults’ social participation. In TABLE 7 Heterogeneity analysis.
Model 3, internet use and social participation significantly and
. P P & Y Rural elderly Urban elderly
positively affect the health status of older adults at the 1% level OLS OLS
of significance, and the coefficient of internet use decreases
compared to the coefficient of Model 1, which indicates that Internet use 0,307+ 0,220
social participation is one of the mechanisms of action of (0.084) (0.054)

internet use affecting the health status of older adults, i.e., social
participation plays a mediating role in the effect of internet use
on the health status of older adults. Internet use can encourage
the social participation of older adults, thus enhancing their
health. It also confirms the conclusions of existing studies. For
example, using survey data from the 2018 China Longitudinal
Study of Health and Retirement, the researchers analyzed how
Internet use reduced the risk of depressive symptoms through
social participation among a sample of 4,645 older adults. The
results showed that Internet use improved their health status by
increasing social participation (49).

In this study, the mediating effect of social engagement
ability was tested again using the KHB method. Table 6 shows
the results of the tests of mediating effects. Among them, the
total effect of internet use on the health status of the elderly was
0.418, which passed the 1% significance test. The direct effect
was 0.394, which passed the 1% significance test, and the indirect
effect of internet use on the health status of elderly individuals
through social participation ability was 0.024, which passed
the 1% significance test, indicating that the mediating effect of
social participation ability existed. Therefore, both the stepwise
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Control variables All control variables All control variables
N 1,593

RZ

1,548

0.060 0.091

*P < 0.10, **P < 0.05, ***P < 0.01. Value in brackets are standard errors.

regression mediating effect test and the KBH test in this study
found that social participation plays a mediating role between
internet use and the health status of elderly individuals. Social
participation is the mechanism of action that occurs between
internet use and the health status of elderly individuals.

Heterogeneity analysis

The frequency of individual internet use can be influenced
by residence (50, 51), and there are differences in the health
status of individuals located in different regions (52, 53).
Therefore, we asked whether the relationship between internet
use and health status differs among older adults located in
different regions. We compared the effects of internet use on
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the mental health of urban and rural older adults (Table 7). The
results show that internet use significantly and positively affects
the health status of the rural elderly population and the urban
elderly population. The marginal effect of internet use on the
health status of the rural elderly population was greater than that
of the urban elderly population.

Discussion

Internet use can significantly improve the
health status of older adults

In this study, we analyzed the relationship between internet
use and health status among older adults in China by using the
2018 CGSS data. We identified a significant positive correlation
between internet use and health status among older adults in
China, which supports HI1: Internet use significantly affects
the health status of older adults. This conclusion is consistent
with previous research findings on the relationship between
internet use and health status. For example, in 2008, using data
from a survey on the digital divide and quality of life of older
adults in Spain, researchers analyzed internet use among the
Spanish adult population in two age groups (55-64 and 65-74
years). They found a significant relationship between internet
use and poor self-rated health, with internet users having self-
rated health status better than that of non-users (54). In addition,
researchers selected 3,042 cases of older adults aged 55 years or
older in Jiangxi Province, China, in 2018 to analyze the effect of
internet use and smartphones on the net effect of internet use
and smartphone use on the health of older adults and found that
both internet use and smartphone use improved older adults’
self-rated health status (55).

Social participation plays a mediating role
in the relationship between internet use
and health status

In the present study, we discovered that social participation
plays a significant mediating role in the relationship between
internet use and health status; that is, social participation is a key
mechanism through which internet use affects the health status
of older adults, and internet use can improve the health status of
older adults by enhancing their social participation. Therefore,
H2 is supported. This finding is consistent with previous
research findings. For example, researchers analyzed a cross-
sectional sample of 11,000 subjects in European countries and
found that internet use increased individuals® life satisfaction
and decreased their social isolation by increasing their social
participation (56). In addition, the researchers analyzed a sample
of 240 older adults based on actor network theory and activity
theory and found a significant positive relationship between
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internet use and social participation, with the size of social
networks constituting a significant factor in the association
between internet use and social participation (57).

Effect of internet use on health status
varies among older adults living in
different regions

In the present study, we determined that internet use
significantly and positively affects the health status of the
rural elderly population and the urban elderly population. The
marginal effect of internet use on the health status of the rural
elderly population was greater than that of the urban elderly
population. A possible explanation for this is that internet
penetration is higher in urban areas than in rural areas, so
the health promotion effect of internet use on older adults
in urban areas becomes equalized. In contrast, in rural areas,
internet penetration and use differed between individuals and
households, and thus internet use showed differences in health
promotion for individuals.

Limitations

There are some limitations in this study. First, the issues
discussed in this paper focus on the difference between use
and non-use. In fact, the ability to use internet devices to
access information is only a basic skill; the ability to recognize
the value of information and quickly access the information
needed is more important. However, due to the availability
of data, this paper has not been able to examine the impact
of internet usage quality on the health of the population,
and this issue will be further examined in the future. Second,
due to the limitations of public survey data, although this
paper reveals the relationship between internet use and the
health status of older adults at the individual level, it is
unable to explore the psychological mechanisms underlying
the interaction between the two at the more microscopic
cognitive level. In future research, secondary data studies can
be supplemented with quantitative methods such as primary
data surveys and experiments to further investigate the impact
of internet use on the health status of older adults in
different dimensions.

Conclusions

The results of this study indicate that internet use is
significantly and positively correlated with the health status
of older adults and that social participation plays a mediating
role in the relationship between internet use and health status
among older adults. Accordingly, we propose the following
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suggestions. First, the development and application of internet
products adapted to the development of an aging society should
be accelerated to enhance the benefits of health improvement for
elderly individuals. Internet applications suitable for the elderly
individuals should be launched as soon as possible to provide a
better experience for them the elderly; further, the functions of
terminal devices should be optimized to assist elderly internet
users to meet their needs for continued socialization. Second,
we enrich the forms and activities of social participation for the
elderly groups. The community should provide more internet-
related social activities to improve their social participation
and encourage users to expand their social participation scope
and increase social connection channels, thus improving their
health status. Third, public service internet usage training
seminars should be conducted to improve internet skills. The
findings of this paper indicate that there are urban-rural
differences in the effects of internet use on residents’ health.
Compared with urban areas, the health promotion effect on
rural residents is greater. However, non-internet users are
mainly concentrated in rural areas, and lack of skills and
limited education are important reasons for their lack of access.
Therefore, increasing internet skills training is conducive to
expanding the population of internet users and enhancing the
value of the internet.
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