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The use of the Internet has a promoting e�ect on the physical health of

the older people. However, previous studies are mostly focused on the

perspective of the overall population, or limited to the direct e�ects, ignoring

the exploration of the mechanism of action and the perspective of the older

people. Based on the data of the China Family Panel Survey (CFPS) in 2014,

2016, 2018, and 2020, this study found that the use of the Internet has a

significant e�ect on the physical health of the older people, especially among

the population groups of females, rural residents, and those living in central

and western regions of China. In addition, this study also found that the use of

the Internet by the older people can increase their exercise frequency, thereby

improving their physical health. Therefore, to promote active aging, this study

proposes to further increase the popularity of the Internet among the older

people, encourage the introduction of age-appropriate Internet systems and

sports facilities, create an online fitness platform for the older people, and

promote scientific fitness programs for them.
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Introduction

Since the 21st century, the growth of the aging population has become an increasingly

prominent challenge in countries around the world, and it is expected that the population

aged 60 and above will reach 25% by the middle of this century (1). The WHO pointed

out that the global population aged 60 and over was 1 billion in 2019, and will grow to 2.1

billion by 2050, where amore significant increase would be found in developing countries

(2). Taking China as an example, as of November 2021, its population aged 60 and above

reached 264 million, accounting for 18.70% of the total volume, an increase of 5.44%

over 2010. Among them, the number of people aged 65 and above reached 191 million,

an increase of 4.63% over 2010 (3). With the increase of age, the immune function

of the human body weakens, and the prevalence of chronic diseases, comorbidities,
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and other basic diseases gradually increases. During the COVID-

19 epidemic, most critically ill patients are older people, and

their susceptibility to diseases may often lead to increasingly

severe health conditions. In less-developed areas, a shortage

of advanced medical service facilities, national fitness venues,

and social security measures jeopardizes the effort to improve

the physical health of the older people. Therefore, the Chinese

government has continuously increased its emphasis on the

health of the older people and has issued relevant policies to

promote the health care consumption of the older people (4).

Simultaneous with the aging process of the population is

the rapid development of the Internet industry. So far, the

popularity of the Internet in countries around the world is on

the rise. Many studies have found that the number of “silver

surfers” is increasing in countries and regions such as the

United States and Europe due to the enormous benefits of the

Internet for aging populations (5). For example, the Internet

can help the older people strengthen their social connections

while increasing their offline leisure and recreational activities

at the same time (6). Therefore, many countries advocated

the construction of age-appropriate venues, facilities, and

equipment using sports intelligence and Internet technology

to facilitate the older people’s participation in sports, hence

helping them to be healthy and achieve active aging (7). It

can be seen that the Internet is closely related to the daily life

of the older people. It is not only a guarantee to meet their

basic living needs in the information age, but also an important

way to promote their physical health and improve their quality

of life.

Therefore, this study focuses on the older people and uses

the micro-panel data of China Family Panel Studies (CFPS) in

2014, 2016, 2018, and 2020 to analyze the impact of Internet

use on the physical health of the older people. This study

aims to: (1) explore whether there is a relationship between

Internet use and the physical health of the older people; (2) if

so, determine the direction of the relationship; (3) verify the

relationship between exercise behavior and the physical health

of the older people.

Literature review

The continuous advancement of the “Internet +” action

has brought a huge impact on the lives of residents. In an

aging society, the increased use of the Internet has provided

technical and informative sources for the older people to

maintain a healthy physical state. The WHO classifies people

aged 60 and above as the older people (8). Most studies

show that the most frequent use of the Internet in the older

people group is among those between the ages of 60 and 70

(9, 10). In addition, factors such as occupation, education,

and family economic status before retirement will also affect

the frequency of using the Internet (11). In the existing

research, few scholars directly correlate Internet use with the

physical health of the older people in China. Usually, the

physical health of the older people is used as a mediator or

moderator to study the impact of Internet use on mental health

(11), social participation (12), and subjective wellbeing of the

older people (13). In related research, domestic and foreign

scholars mostly study the impact of Internet use on the health

of the older people from the perspectives of sociology and

psychology. Consequently, two major views have been formed,

namely the “network gain effect theory”, which believes that

Internet use has a positive impact on the health of the older

people; and the “presence substitution effect theory”, which

believes that Internet use has no significant relationship with

the health of the older people, and may even have a negative

impact (14).

First, in the “network gain effect theory”, some scholars

found that older people may acquire knowledge of disease

prevention and health care through online publications via

channels such as WeChat, which is helpful to improve their

health level (15, 16). Jiang and Chen (17) used the physical

and mental health of the older people as a mediating variable

and proved its positive mediating utility in the impact of

Internet use on the subjective wellbeing of the older people.

Moreover, it has also been confirmed that the health level

of the older people who use the Internet to obtain health

information is significantly higher than those who do not use

the Internet (17). Lv et al. (18) found that the use of the

Internet can also improve the physical health of the older people,

thereby promoting their employment and social participation

(18). Thus, the Internet is a conducive tool to fully leverage

the human capital of the older people, relieving the social

pension pressure.

Second, in the “presence substitution effect theory”, some

scholars pointed out that Internet technology will occupy the

social and outdoor sports duration of the older people, narrow

the social network of the older people, and form bad living

habits, which is not conducive to the physical health of the older

people (19). He and Yan used the Probit model to analyze the

data of the China Longitudinal Aging Social Survey (CLASS)

and found that the Internet has isolated the older people from

the community, replacing the offline participation of the older

people in community sports and entertainment activities (20).

Taken together, the two effect theories correspond to the two

development paths of an aging society in the Internet era. Based

on this, this study proposes a set of competing hypotheses:

H1a: The physical health level of the older people who use

the Internet is significantly higher than those who do not use

the Internet.

H1b: The physical health level of the older people who use

the Internet is significantly lower than those who do not use

the Internet.

In fact, there are still prominent problems such as urban-

rural differences and unbalanced regional development in
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China, which may lead to a certain degree of heterogeneity

in the use of the Internet by the older people. In addition,

the social characteristics of the older people themselves

also have a certain degree of heterogeneity. For example,

because women are more accustomed to using the Internet

for shopping or socializing, the Internet has a significantly

higher inhibitory effect on rural women’s sports participation

behavior than men, and has a more significant inhibitory effect

on women’s physical health (21). Differences in areas such

as urban-rural gap, physical conditions, incomes, and social

status also cause the divergence in data gathered among the

older people (22). Therefore, this study proposes the second

research hypothesis:

H2: The use of the Internet has different effects on the

physical health of the older people living in different regions,

with different household registrations and genders.

Existing research shows that whether it is through

social networking, media publicity, popular science APPs, or

traditional websites, the information acquired will have an

impact on the old people’s participation in physical exercise

(15). The main mechanism is that the older people can obtain

medical, health care, and other related knowledge from different

channels through the use of the Internet. Therefore, when

they are not sick or suffering from chronic diseases, they

may participate more in physical activities in the community,

squares, and so on for their physical health. Wang et al. used

the data from the Chinese General Social Survey (CGSS) in 2017

and used a logistic model to find that Internet use significantly

promoted both the frequency and intensity of exercise among

the older people (23). Relevant foreign studies also pointed

out that the older people who use the Internet demonstrate a

higher frequency of active exercise. In poverty-stricken areas,

this conclusion is evenmore obvious, and the inequality between

the two group is even more severe as the older people who

do not use the Internet have a stronger sense of loneliness

and a higher degree of social isolation (24). Therefore, based

on Hypothesis 1, to further explore the impact mechanism of

Internet use on the physical health of the older people, this

study introduces the mediating variable of physical exercise

to study its mediating mechanism, and proposes the third

research hypothesis:

H3: The use of the Internet can promote physical

activity in the older people, which in turn affects their

physical health.

Although this study suggests that physical activity may be

a mediator of the effects of Internet use on the physical health

of the older people, we believe that such a factor may not be

sufficient to explain all the differences in the effects. That is,

in addition to physical exercise, there may be other mediating

variables at the same time. Therefore, this study only attempts to

explore the role of physical exercise as an intermediary variable

from an exploratory perspective.

Materials and methods

Data sources

The research data in this paper comes from the China

Family Panel Studies (CFPS) database (Data access online:

http://www.isss.pku.edu.cn/cfps/). CFPS collects data from three

dimensions: individual, family, and community, and adopts

various forms of questionnaires such as long, short, pick-up,

and telephone interviews, aiming to reflect the development

and changes in China’s society, economy, population, health

and education. To maintain the period of the data and the

consistency of variables, this study used the survey data of 2014,

2016, 2018, and 2020 with high similarity in the questionnaires.

In this study, the samples aged 60 and above were screened, and

after excluding the samples with severe missing variables, the

total number of samples included in this analysis was 32,947,

where the numbers of valid samples in 2014, 2016, 2018 and 2020

are 8,414, 9,113, 9,251, and 6,169, respectively. All results in this

study were calculated by Stata software.

Variable selection

Dependent variable

This study leveraged the method of Du and Wang by using

self-rated health status to measure health level (14), and the

selected dependent variable is the self-rated health status of the

older people. The question in the questionnaire is “How do

you think your health is?”, the answer to the question ranges

from “very healthy” to “very unhealthy”, at the rate of 1–5. As

shown in Table 1, the average self-assessed physical health of

the older people is 3.587, indicating that more older people are

in a “relatively healthy” state. In 2014, 2016, 2018, and 2020,

the self-assessed physical health status of the older people was

3.60, 3.65, 3.59, and 3.49, respectively, showing that the physical

health status of the older people is getting better.

Independent variable

The core independent variable of this study is whether to

use the Internet, including mobile Internet access and computer

Internet access. The descriptive statistics in Table 1 show that the

proportion of the older people who use the Internet is relatively

low, only 10.1%. Figure 1 shows that the Internet usage rate of

the older people has increased significantly in recent years, an

increase of 19%, and the increase in males is even greater, from

0.05 to 0.25, an increase of 20%. In the robustness test, this study

selects four variables: spare time online, the importance of the

Internet, the importance of using the Internet to learn, and the

importance of using the Internet to socialize as independent

variables to verify the robustness of the model in this study.
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TABLE 1 Descriptive statistical results of key variables.

Categories Variables Coding values Mean SD

Dependent variable Self-rated health status Measured on a scale of 1 (very healthy) to 5 (very unhealthy) 3.587 1.216

Independent variable Internet use Use= 1, not use= 0 0.101 0.301

Mediating variable Exercise frequency 3.728 3.689

Controlled variables

Social characteristics Gender Male= 1, female= 0 0.488 0.500

Age Measured in years 69.341 7.395

Marital status Married= 1, unmarried= 0 0.987 0.112

Education Measured in years 4.566 4.510

Family count The number of family members living together 2.842 3.971

Political status Communists= 1, non- Communists= 0 0.004 0.345

Subjective social status Measured on a scale of 1 (low) to 5 (high) 3.231 1.134

Economic characteristics Family medical expenditure Take logarithm 7.869 1.452

Subjective economic income status Measured on a scale of 1 (low) to 5 (high) 2.551 1.428

Subjective wellbeing Measured on a scale of 0 (low) to 10 (high) 3.194 7.315

Regional characteristics Urban Urban= 1, rural= 0 0.472 0.499

Economic area Eastern region= 1, Central region= 2, North-eastern

region= 3, Western region= 4

2.340 1.205

FIGURE 1

Changing trend of Internet usage frequency among the elderly.

Controlled variables

This study refers to the existing literature and selects control

variables from three aspects: social, economic, and regional.

Among them, the personal social characteristics include gender,

age, marital status, education, political status, and subjective

social status, a total of seven variables. Of all the samples

enrolled, female older people account for 48.77%, which is

slightly lower than that of male older people; the average age

of the older people is about 69 years old, and the majority of

the relatively younger ones in the group are between 60 and

70 years old; the average number of years of education for

the older people is about 5 years; The number of Communist

Party members is significantly lower than that of non-party

members. The economic characteristics mainly include family

medical expenditure, individual subjective economic income

status and subjective wellbeing. The data shows that most of

the older people enrolled believe that their economic income is

among average level, and the proportion of those who scored

3 is 37.66%, which is much higher than other scores. The

regional characteristics mainly include two variables: urban-

rural residence and economic regions. In the 2014–2020 survey,

the ratios of older people living in urban areas were 46.58,

47.12, 47.28, and 48.16%, respectively, showing that the number

of older people in rural areas is still relatively large, while the

number of their peers in urban areas is under significant growth.

Meanwhile, according to the division of China’s economic zones

by the National Bureau of Statistics of China, this study divides

the regions into four regions: eastern, central, north-eastern, and

western (25). Among them, the eastern region has the largest

sample size of older people, accounting for 34.47%, while the

northeast region accounts for the least, only 14.60%.

In terms of mediating variables, a large number of

studies have pointed out that residents can access and

master sports-related knowledge and publicity content

through the Internet, thereby stimulating their motivation

to participate in sports, that is, the use of the Internet has

a significant impact on residents’ participation in physical

exercise. Therefore, this study refers to the method of Wang

et al. (23), and uses the exercise frequency of residents

to measure their enthusiasm for physical exercise, and

uses it as a mediating variable to explore the impact

mechanism of Internet use on the physical health of the

older people.
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Model construction

In order to examine the impact of Internet use on the

health of the older people and its heterogeneity, according to

the characteristics of the dependent variable, that is, ordered

categorical variables, the ordered logistic regression model

(ordered logit) was used to construct the benchmark regression

model of this study:

Yi=β0+β1Xi+
∑

βkZk,i+εi (1)

Where, Yi is the explained variable, which represents the

subjective health status of the i-th older person. X is an

explanatory variable, indicating whether the i-th older person

uses the Internet. Zk (k= 1. . . 11) is a control variable, including

gender, age, marital status, years of education, number of family

members, political status, subjective social status, family medical

expenditure, subjective economic income status, etc. ε is a

random disturbance term, which obeys the Logistic distribution.

β0 is the intercept term, and β1 and βk are parameters to

be estimated.

Results

Basic regression

Table 2 is based on the 4-year survey data from 2014 to

2020, showing the regression results of whether the use of the

Internet affects the physical health of the older people. Column

(1) mainly examines the influence of each controlled variable

on the dependent variable (self-rated health status). Column (2)

introduces the independent variable (Internet use) on the basis

of the previous step. Column (3) is the overall regression result

after including the mediator variable (exercise frequency). From

(1) to (3), there is a slight increase in Pseudo R2, indicating a

certain improvement in the overall fit of the model.

The results in column (1) show that the estimates of the

controlled variables are as expected. In terms of personal social

characteristics, the physical health level of male older people is

higher than that of female older people. In terms of age, there is

a significant negative correlation between the age of the older

people and their physical health, that is, with the increase of

age, their physical health decrease significantly. Older adults

with more years of education are healthier than those with less

education. Older people with more family members have higher

levels of physical fitness than those with relatively few family

members. In addition, economic characteristics also showed that

at the 1% level, the subjective social and economic status of the

older people also had a significant positive correlation with their

physical health. In terms of regional characteristics, the physical

health of the urban older people are better than that of the rural

older people.

TABLE 2 Baseline regression results.

Variables (1) (2) (3)

Internet use −0.123*** (0.040) −0.118*** (0.040)

Exercise frequency −0.027*** (0.004)

Gender −0.341*** (0.026) −0.342*** (0.026) −0.341*** (0.026)

Age 0.013*** (0.002) 0.012*** (0.002) 0.013*** (0.002)

Marital status −0.229* (0.117) −0.231** (0.117) −0.232** (0.117)

Education −0.023*** (0.003) −0.021*** (0.003) −0.018*** (0.003)

Family count −0.040*** (0.006) −0.041*** (0.006) −0.043*** (0.006)

Political status −0.073** (0.032) −0.077** (0.032) −0.064** (0.032)

Subjective social

status

−0.035*** (0.013) −0.036*** (0.013) −0.034*** (0.013)

Family medical

expenditure

0.275*** (0.009) 0.276*** (0.009) 0.277*** (0.009)

Subjective

economic income

status

−0.130*** (0.010) −0.130*** (0.010) −0.128*** (0.010)

Subjective wellbeing −0.153*** (0.007) −0.152*** (0.007) −0.149*** (0.007)

Urban −0.168*** (0.026) −0.159*** (0.026) −0.138*** (0.026)

Year Controlled Controlled Controlled

Economic area Controlled Controlled Controlled

Pseudo R2 0.037 0.037 0.038

N 22,591 22,591 22,591

*p < 0.1, **p < 0.05, ***p < 0.01.

Robust standard error for t-statistics in parentheses.

According to the characteristic that the dependent variable

is ordinal, this study uses the logit model for estimation. In

column (2) of Table 2, it is found that Internet use is significantly

positively correlated with the physical health of the older people,

and it is significant at the 1% level when the controlled variables

are controlled, which validates H1a and rejects H1b. Column (3)

shows that after the introduction of exercise frequency, there is

also a significant positive correlation between physical exercise

and the level of physical fitness of the older people. That is, the

higher the frequency of exercise, the higher the level of physical

fitness of the older people.

Robustness test

Although the variable “Internet use” is an intuitive indicator

to measure the Internet access of the older people through

mobile or computer, it cannot reflect the degree of Internet

use by the older people due to the nature of the dichotomous

variable. For example, it is difficult to measure whether the

Internet is used singularly or frequently, or the main purpose

of using the Internet. To this end, this study uses questions

related to “how important is obtaining information when using

the Internet”, “how important is learning when using the
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TABLE 3 Robustness test results.

Variables (1) (2) (3)

Importance of

internet

−0.061*** (0.012)

Importance of

internet to learn

−0.014*** (0.004)

Importance of

internet to socialize

−0.013*** (0.004)

Controlled variables Controlled Controlled Controlled

Year/economic area Controlled Controlled Controlled

Pseudo R2 0.037 0.037 0.037

N 22,591 22,591 22,591

***p < 0.01.

Robust standard error for t-statistics in parentheses.

Internet”, and “how important is social interaction when using

the Internet” to replace independent variables. The results in

Table 3 show that after replacing the independent variables, the

regression results are basically consistent with the benchmark

regression. That is to say, the higher the older people emphasize

the importance of the Internet and its use in learning or

socializing, the more likely they are to have better physical

conditions. In conclusion, the above analysis results further

show that the model estimation structure of this study has

good robustness.

Endogenous test

To eliminate the selection bias of the research sample, this

study used the Heckman model for endogeneity treatment.

The endogeneity test results are shown in Table 4. The λ in

the second-stage OLS model is 0.230, which is significant at

the 1% level. It shows the rationality of the Heckman model

and that there is indeed a selection bias in the sample of this

study. After eliminating the selection bias and addressing the

endogeneity problem caused by missing variables, the use of the

Internet by the older people still has a significant positive effect

on their physical health, which is consistent with the previous

verification results. H1a is hence verified again.

Heterogeneity analysis

It can be seen from the foregoing that the influence of

Internet use on the physical health of the older people is

heterogeneous in terms of gender, urban, and economic area.

Therefore, this study conducts heterogeneity analysis from these

three aspects. As shown in Table 5, the impact of Internet use

on female older people, rural older people, and the older people

TABLE 4 Test results of Heckman model.

Variables First stage (Probit) Second stage (OLS)

Internet use −0.496*** (0.060)

3 0.230*** (0.035)

_cons 0.282 (0.218) 3.644*** (0.010)

Controlled variables Controlled Controlled

Pseudo R2/rho 0.250 0.191

N 22,593 22,593

***p < 0.01.

Robust standard error for t-statistics in parentheses.

in the central and western regions is more significant, and all of

them are significant at the 5% level. Thus, H2 is partially verified.

The mechanism of internet use on the
physical health of the older people

Currently, the mechanism of action between Internet use

and the physical health of older adults is unclear. However,

physical activity is often considered an important foundation

for improving physical health. Therefore, to further explore

the issue, this study selected exercise frequency as a mediating

variable to verify its mediating mechanism. On the basis of

previous research, this study refers to the research ideas ofWang

et al. (23), and uses structural equation modeling to verify the

mediating effect. Table 6 presents the results of the mediating

effect of the frequency of physical exercise among the older

people on the impact of Internet use on physical health. The

results show that Hypothesis 3 holds.

Figure 2 more clearly shows the positive mediating role

of exercise frequency in the process of Internet use affecting

the physical health of the older people. The results showed

a significant positive correlation between Internet use and

exercise frequency. Internet use and exercise frequency were also

significantly positively correlated with the physical health status

of the older people. The indirect effect of exercise frequency on

the physical fitness of the older people was significant at the 1%

level, and the effect was about 25%. These results suggest that

exercise frequency has a significant mediating effect between

Internet use and physical health in the older people, with a

mediating effect of 0.048 (a∗b), which is significant at the 1%

level.

Discussion

Summary

In this study, we used 4 years of CFPS data to examine

the impact of Internet use on physical health in older adults
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TABLE 5 Heterogeneity test results.

Variables Gender Urban Economic area

(1) Male (2) Female (3) Urban (4) Rural (5) Eastern (6) Central (7) South-eastern (8) Western

Internet use −0.054 (0.053) −0.222*** (0.062) −0.084* (0.050) −0.250*** (0.081) −0.040 (0.063) −0.272*** (0.081) −0.053 (0.097) −0.234** (0.097)

Controlled variables Controlled Controlled Controlled Controlled Controlled Controlled Controlled Controlled

Year Controlled Controlled Controlled Controlled Controlled Controlled Controlled Controlled

Pseudo R2 0.036 0.031 0.034 0.039 0.038 0.037 0.046 0.034

N 11,297 11,294 10,628 11,963 7,925 5,569 3,326 5,779

*p < 0.1, **p < 0.05, ***p < 0.01.

Robust standard error for t-statistics in parentheses.

TABLE 6 Results of the mediating e�ect of exercise frequency on the

influence of Internet use on the physical health of the elderly.

β SE 95% CI P-value

Total effect −0.219 0.024 (−0.262,−0.175) 0.000

Direct effect −0.171 0.025 (−0.218,−0.128) 0.000

Indirect effect −0.048 0.004 (−0.058,−0.040) 0.000

Bootstrap sampling times is 500 times.

by assessing possible heterogeneity and mediating mechanisms.

The results show that, under the premise of including control

variables, Internet use has a significant effect on the physical

health of the older people, which is consistent with some

existing research results (11, 22, 23, 26). In terms of controlled

variables, the physical health of the older people decreased

significantly. This is consistent with the law of human growth

(27), because aging is often accompanied by the degradation

of bodily functions, such as calcium loss, hearing and visual

decline, decreased response ability, and decreased immune

resistance of the body. The longer the years of education, the

better the health of the older people, and the “happiness effect”

of education is gradually highlighted. This may result from the

role education plays in boosting people’s awareness of scientific

exercise and regular lifestyle, and providing theoretical know-

how for the improvement of physical health (28). In addition,

empty nesters tend to have worse health than those with children

and grandchildren around their knees. With the increase in the

number of relatives around, the social time and frequency of the

older people have increased significantly, and the rich daily life

allows the older people to experience the warmth and need of

the family, which in turn helps to improve physical and mental

health (29). Moreover, social status and economic income are

also important factors affecting the health of the older people.

The older people with higher economic income and social status

have sufficient material security to support their healthy life in

their leisure time, such as regular participation in outdoor sports

activities and community events (30).

FIGURE 2

Path diagram of the influence of Internet use and exercise

frequency on the physical health of the elderly.

The results of heterogeneity analysis show that the impact

of Internet use on the health of the older people varies between

genders, urban-rural areas, and economic zones. The health

promotion effect of using the Internet on female older people is

significantly higher than their male counterparts. The possible

reason is that the older people enrolled in this study are

a generation who grew up when the whole society had a

prevailing “preference for sons”, giving the female group a

stronger craving for social resources (31). In the new era, this

craving has evolved into the acceptance of new things, that

is, female older people are more willing to try new things

to prove that they have an equal position in social resources.

Therefore, in the Internet age, female older people are more

willing to obtain information through the Internet, such as

health information, shopping information, social information,

etc. Under the influence of the national strategy of “Healthy

China”, the older women’s awareness of their health has

increased significantly, and their physical health conditions have

been effectively improved by actively collecting health-related

information. In terms of urban-rural differences, the use of

the Internet has a more significant effect on physical health

promotion of the rural older people. This may largely result from

the dual structure in China where a significant gap can be found

in many facets between urban and rural areas for a long time,

such as government financial expenditure, Internet penetration

level, and infrastructure construction. Boosting the rural older

people’s access to the benefits of scientific achievements is an
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important task in China’s poverty alleviation campaign (32). The

sample group in this study comes from 2014 to 2020, which

coincides with the year in which poverty alleviation was carried

out. It shows that with the effort of the government to bring

technology into the countryside, the health level of the older

people in rural areas has been fully improved due to the influence

of the Internet. As for economic zones, the effect of Internet

use on the physical health of the older people in the central

and western regions is more significant. This may be due to

differences in the level of economic development, environmental

quality, and urban infrastructure in different regions. As a result,

older people living in areas where technologies such as the

Internet have developed late have a higher interest in technology

and higher expectations (33). Generally speaking, the healthy

aging of the older people in the eastern region is better, while the

sub-health status of the older people in the central and western

regions is more common (34). Therefore, with the spread of

the Internet, although the physical health level of the older

people in the eastern and north-eastern regions has improved,

the improvement rate is relatively low due to their higher

overall health level. On the contrary, under the influence of the

Internet, the overall health of the older people in central and

western regions has been greatly improved through scientific

information and methods.

The results of mediation analysis showed that Internet use

was positively correlated with physical exercise behavior in the

older people, which was consistent with previous research results

(21, 35). The Internet helps to broaden the channels for the older

people to acquire health knowledge and protect their fitness

rights and interests (36). Therefore, the older people can use the

Internet to grasp relevant information such as national fitness

and scientific fitness. With the continuous participation of the

older people in physical activities to strengthen their bodies,

whether it is square dance, Tai Chi, jogging, or other forms of

aerobic exercise, the physical function of the older people has

been improved and physical discomfort has been alleviated (37).

This helps to cultivate the fitness awareness of the older people,

promote them to become a sports population, and then improve

the physical health of the older people.

The difference in the frequency of the older people’s

participation in outdoor sports will inevitably affect their health.

For example, the health benefits of regular outdoor sports for

a month are significantly higher than that of a single day, and

residents who seldom or never participate in outdoor sports

within a year generally have worse physical health (38). This may

be because long-term regular exercise is beneficial for the older

people to recover after appropriate exercise, and this knowledge

can usually be found on the Internet. In general, the physical

recovery level of the older people is significantly lower than

that of the young. Therefore, the older people who do outdoor

exercise every day may not be able to recover the physical

function level, which greatly reduces the exercise effect and even

has an adverse effect on their health. However, older people who

are less active and do not participate in outdoor sports are unable

to enjoy the benefits of exercise. This may be because they have

not yet learned the benefits of exercise from the Internet, so they

lack motivation to help them change their existing habits.

Policy Implication

The conclusions drawn from this study have several

important policy implications. First, speed up the popularization

of the Internet among the older people in China. According

to relevant data, although there are nearly 1 billion Internet

users in China, the number of older people using the Internet is

still relatively small (21). Therefore, in the context of “Internet

+”, the infrastructure of the Internet should be strengthened,

and the accessibility of the Internet for the older people should

be enhanced through publicity lectures, community volunteer

services, and family counseling. This measure will help the older

people to master the use methods and operating procedures

of the Internet, computers, smartphones, etc., and prevent the

older people from being isolated by the information society.

Second, encourage the introduction of age-appropriate

Internet systems and sports facilities. With the development

of an aging society, it is urgent to meet the older people’s

need for the Internet and sports & fitness from the supply

side. On the one hand, on the basis of meeting the needs of

the older people to obtain information, socialize, and study, it

will simplify the Internet usage process, and launch a special

model for the older people in a timely manner to optimize

the Internet experience of the older people. On the other

hand, a special area for sports for the older people is divided.

According to the sports needs of the older people in the region,

introduce older people-friendly fitness facilities and fitness

equipment, and increase the participation of the older people

in physical exercise through simple, convenient and high-safety

sports facilities.

Third, through platforms such as TikTok, create an

online fitness platform for the older people and promote

scientific fitness programs for them. Encourage communities

and gyms to work with professional nutritionists to formulate

targeted scientific fitness and nutrition programs for the

older people with different regions, genders, ages and other

characteristics. And build an online fitness platform for the

older people through the Internet to provide the older people

with convenient, professional and comprehensive exercise

guidance, thereby improving the physical health of the

older people.

Strengths

This study has several advantages. First, it examines

the mediating role of exercise frequency in the relationship
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between Internet use and physical fitness in older adults.

This not only complements previous research, but provides

new evidence for understanding the health status of older

adults and the benefits of physical activity. Second, this study

uses CFPS data across years to construct panel data to

estimate the impact of Internet use on the physical health of

older adults. This helps to reflect more comprehensively the

physical health of the older people and the changing attitudes

toward the Internet. Third, this study uses the Heckman

two-stage model, which eliminates the endogeneity problem

caused by sample selection bias and ensures the robustness of

model estimation.

Limitations

There are still some shortcomings in this study. First, this

study only measures the physical health level of the older

people from the subjective level, and lacks a description of

the objective health level. In the future, we will continue

to collect empirical data to further explore the impact of

Internet use on the objective physical fitness of the older

people. Second, this study only measured the exercise behavior

of the older people from in terms of exercise frequency,

and lacked the investigation of exercise duration and exercise

motivation. In the future, we will continue to expand the

research indicators related to exercise behavior for further

exploration and interpretation.

Conclusion

With the further development of informatization and aging,

the Internet has gradually become an important channel for

the older people to obtain information. This study found that

Internet use has a promotion effect on the physical health of

the older people. Moreover, exercise frequency is an important

channel linking Internet use and physical health of the older

people, and has a partial mediating effect between the two.

Therefore, to support people to age well, we should speed up

the popularization of the Internet among the older people,

and introduce fitness facilities suitable for aging, so as to

provide guarantees for the improvement of the health of the

older people.
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