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Abstract

Objective: The widespread penetration of the internet and digital technology have profoundly impacted the global economy
and people’s lives. Although the impact of digital skills on social development and personal lifestyles is well-documented,
their influence on health and health inequalities remains underexplored. This study aims to analyze the impact of digital
skills on health and health inequalities and to investigate the underlying mechanisms.

Methods: This study utilized cross-sectional data from the 2017 China General Social Survey (N= 2195). We employed the
Ordered Probit (O-Probit) model and ordinary least squares regression to examine the impact of digital skills on health
and explore the underlying mechanisms. Health inequalities across different groups were measured using the health con-
centration index.

Results: Enhancing digital skills enhances population health by boosting economic status, increasing social participation,
and improving access to information. However, the impact varies by age and residence. Digital skills have a stronger effect
on the health of young and middle-aged individuals, as well as urban residents, compared to older adults and rural popu-
lations. Furthermore, digital skills exacerbate health inequalities, benefiting high-income groups and widening the gap
between income levels.

Conclusions: Widespread promotion and continuous improvement of digital skills are key to enhancing public health. We
need to focus on the popularization of digital skills and the construction of digital infrastructure for low-income disadvan-
taged groups and rural areas, as well as use various means to reduce group and regional differences in the impact of digital
skills on health conditions.
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Introduction
The rapid advancement of information technology and its
integration with socioeconomic systems have positioned

digital technology as a key driver of global economic and
societal progress. Recent data reveal that over 66% of the
global population now uses the internet.1 The widespread
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adoption of the internet and digital technologies has pro-
foundly impacted human life by revolutionizing the ways
information is exchanged and acquired, significantly influ-
encing people’s lifestyles, behavioral habits, and thought
processes. Notably, according to PwC’s data analysis, the
impact index of digital technologies and artificial intelli-
gence on residents’ health reaches as high as 3.4.2 Two
countries stand out in terms of capacity to engage in and
benefit from digital technology: the United States and
China.3 As the largest developing country, China has
formed the world’s largest digital society with 1.092
billion internet users by December 2023, according to sta-
tistics from the China Internet Network Information
Center. From the standpoint of China, scrutinizing individ-
ual digital skills and their implications for health emerges as
pivotal in elucidating strategies for enhancing adaptation to
the global digital shift. This examination is crucial for enab-
ling nations and regions to bolster their digital economy’s
competitiveness, elevate the populace’s quality of life,
and fortify social welfare.

Previous research mainly focused on the impact of inter-
net use on medical care and health, including medical
costs,4,5 doctor–patient relationship,6–8 medical security
model,5,9 health policy,10–12 health information search,10,13

medical information sharing,14,15 medical resource ration-
ing,16 mental health intervention,17–19 and many other
aspects. Some studies focus on the impact of internet use
on different groups. For example, Huan et al.20 pointed out
that internet use significantly reduced the level of depression
in older people but also found that stopping using the internet
was associated with depression or life satisfaction. There
was no significant relationship with improvement. Yeunhee
et al.21 investigated the relationship between Korean adoles-
cents’ internet use and health. In terms of health, subjective
health, stress, feelings of sadness, and suicidal thoughts
were also associated with time spent on the internet.
Khodabakhsh et al.22 studied the impact of internet use by
three different levels of users (internet addicts, excessive
users, and ordinary users) on health anxiety among
Malaysian young people in the context of the COVID-19
epidemic. The results showed that compared with ordinary
users and excessive users, internet-addicted users scored
higher on overall health anxiety and health anxiety factors
(possibility of illness and negative consequences) than
internet-addicted users. High internet use appears to be asso-
ciated with high health anxiety. People may search the inter-
net for more information related to COVID-19 and
symptoms, which may increase their health anxiety. In add-
ition, some studies have focused on the impact of internet use
on the health status of people in different regions.23–25

However, while the effects of internet use on health have gar-
nered growing attention, the role of digital skill disparities in
influencing the health of different groups has largely been
overlooked. Therefore, this study not only examines the
impact of digital skills on health but also analyzes how

differences in digital skills affect the health of individuals
across different regions, age groups, and income levels.

Based on the aforementioned issues, this study utilizes
data from the 2017 China General Social Survey (CGSS)
to empirically examine the impact of digital skills on
health. It explores the mediating roles of income status,
social participation, and information acquisition and investi-
gates how differences in digital skills contribute to health
inequalities across different regions and age groups. The con-
tributions and innovations of this study can be summarized in
three key aspects: (a) The construction of multidimensional
indicators: Unlike previous studies that simply analyzed resi-
dents’ internet use, the CGSS systematically investigates
Chinese residents’ digital skills and health outcomes. It
employs six distinct questions to measure digital skills at mul-
tiple levels by summarizing and quantifying proficiency. (b)
Comprehensive mechanism analysis: This study examines
pathways to improving residents’ health from the perspec-
tives of income status, social participation, and information
acquisition. (c) Novel research perspectives: While most
existing studies focus on the impact of internet use on
health, this study further explores how variations in digital
skills across age groups and between urban and rural areas
affect health inequalities among different income groups.

Theoretical analysis and research hypotheses

Digital skills affect residents’ health status

The impact of digital skills on residents’ health is multifa-
ceted, mainly through the following three channels.

First, higher digital skills can expand income sources
and improve residents’ income levels, which in turn
enhances their ability to access higher-quality health ser-
vices. In the context of the digital economy, the internet
has become a widely accessible entrepreneurial platform
with low entry barriers. Increasingly, individuals are estab-
lishing e-commerce businesses, engaging in webcasting,
and other online enterprises, using these activities as essen-
tial income sources. Therefore, proficient digital skills can
increase the possibility of residents participating in the
digital economy and growing sources of income, thereby
prompting residents to have more funds to invest in their
health and promoting the improvement of health levels.
For example, Hargittai et al.26 found that older adults are
at a disadvantage in earning additional income due to
their limited internet skills, which directly impacts their
mental health. Sonia et al.27 pointed out that digital skills
are crucial for improving the employability of young
people, which, in turn, enhances their living conditions.
Similar studies conducted by Choi and DiNitto28 and
Estacio et al.29 also suggested a “digital skills-income level-
health status” transmission mechanism.

Second, digital skills can enhance residents’ level of
social participation, which is a vital source of psychological
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comfort and support.30 Research has shown that social
participation is related to the improvement of self-rated
health status.31,32 Digital skills enable residents to easily
stay connected with others through social media, online
communities, and other digital platforms. These social
connections can provide emotional support, which can
have a positive impact on health. For example, Wang
et al.’s33 study involving adolescents demonstrated that
internet use and online social engagement can reduce lone-
liness and social isolation, strengthen interpersonal rela-
tionships, alleviate anxiety and depression, and improve
mental health.

Third, digital skill levels will affect residents’ ability to
obtain health information and health knowledge, affect resi-
dents’ health behaviors, and thus affect residents’ health
status. Under the background of the rapid development of
the digital economy, digital medical care, digital health
care, and digital health care, with internet hospitals as the
core, have gradually matured.34 Higher digital skills can
reduce information friction and enable individuals to fully
utilize health-related information. For instance, individuals
with proficient digital skills can more easily access internet
hospital services such as online consultations, online regis-
tration, and online medication purchases.35 They can also
directly engage in audio and video consultations for
remote diagnosis and treatment.36 These measures can
effectively help residents improve the efficiency of
medical care, reduce overall health care costs, and
improve residents’ health.37,38 In addition, Van Parys and
Brown’s35 research indicated that internet use can
enhance residents’ access to health knowledge and
medical information, thereby influencing their health beha-
viors and outcomes. Figure 1 shows the impact mechanism
of digital skills on residents’ health.

H1: Digital skills have a positive impact on residents’
health.
H2: Digital skills influence residents’ by enhancing eco-
nomic status, increasing social participation, and improving
access to information.

Regional and age heterogeneity in the impact of
digital skills on health

On the one hand, the impact of digital skills on health out-
comes is more significant in urban areas. Factors such as
varying levels of economic development, internet penetra-
tion, and education create disparities in internet exposure
among residents in different regions.39,40 Urban residents,
who generally have earlier and more extensive exposure
to the internet, tend to have higher awareness and more fre-
quent use of digital technologies. In contrast, economically
disadvantaged areas often lag in these aspects.41,42

Consequently, the impact of digital skills on health is
more significant in urban areas, while it is relatively
weaker in rural regions.

On the other hand, digital skills have a more significant
impact on the health of young and middle-aged people.
Generally, these age groups use the internet more frequently
and possess higher digital skill levels.43,44 In contrast, the
elderly tend to have lower digital proficiency,45–47

making young and middle-aged individuals more suscep-
tible to the benefits of digital skills.

Overall, variations in digital skills across different
regions and age groups lead to differing effects on health
status.

H3：Significant regional and age heterogeneity exist in the
impact of digital skills on health.

Digital skills influence levels of health inequalities
between groups

A digital divide exists between people of different income
levels, where disparities in internet access and digital
skills contribute to health inequalities among income
groups. Low-income individuals often face time constraints
and lack educational opportunities, making it difficult for
them to access high-quality internet services and related
training. This limitation hinders their ability to obtain

Figure 1. The impact mechanism of digital skills on residents’ health.
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health information and utilize online medical resources,48,49

resulting in a weaker impact of digital skills on their health.
Conversely, high-income individuals typically have more
time and greater access to digital skills training or daily
learning, enabling them to use these skills to select better
information tailored to their needs their needs.50 As
digital medical resources—such as online diagnosis and
treatment, health applications, and health information plat-
forms—become increasingly widespread, specific digital
skills and language proficiency are essential for accessing
these resources. Low-income groups with insufficient
digital skills may struggle to fully utilize these resources,
missing opportunities for health management and treat-
ment. In contrast, high-income individuals often benefit
from digital health tools such as smart devices and health
trackers, leveraging their digital skill advantages to
monitor their health status better and take corresponding
measures.

H4：Improving digital skills will widen the health inequal-
ity between different income groups.

Methods

Data sources

This study employs a cross-sectional design, utilizing data
from the 2017 CGSS. The CGSS is a large-scale, nationally
representative survey that gathers information on a wide
array of social, economic, and cultural dimensions of
China, particularly investigating personal health and inter-
net usage in detail. Conducted from June to November
2017, the survey employed multistage stratified sampling
across 31 provinces, autonomous regions, and municipal-
ities directly under the central government, collecting data
at the individual, household, and community levels.
Missing values and outliers were excluded, resulting in a
final sample of 2195 valid responses.

Variable selection

Dependent variable
Health status.. The variable explained in this article is

the health status of residents. Self-assessed health status is
an individual’s subjective judgment based on their object-
ive health status, which can comprehensively reflect the
multidimensionality and integrity of health. Therefore,
this study used self-rated health to measure an individual’s
health status. The CGSS2017 questionnaire asked the
respondent, “What do you think your current physical
health status is?” The respondent’s answers were “very
unhealthy, relatively unhealthy, average, relatively
healthy, and very healthy,” with values ranging from 1 to
5. At the same time, physical health was measured using
the questionnaire “In the past four weeks, the frequency

with which work or other daily activities were affected by
health problems.” The respondents’ answers were
“always, often, sometimes, rarely, and never” and were
assigned an integer from 1 to 5. From the Mental Health
Adoption Questionnaire: “In the past four weeks, how
often have you felt depressed or depressed?” The respon-
dents’ answers were “always, often, sometimes, rarely,
and never,” which were assigned an integer from 1 to
5. The evaluation results are shown in Table 1.

Among the 2072 residents interviewed, the most signifi-
cant proportion of self-assessed health was “relatively
healthy” at 41.67%, followed by “very healthy” at
25.19% and the minor proportion was “very unhealthy” at
only 2.16%. Overall, the average self-assessed health
level of the residents interviewed was 3.78, roughly
between “average” and “relatively healthy.”

Among the answers to physical health (because health
affects work frequency), the most significant proportion is
“never” at 50.32%, followed by “rarely” at 31.51% and
the minor proportion is “always” at only 1.47%. Overall,
the average physical health level of the residents inter-
viewed was 4.23. It is roughly between “never affecting
work due to health” and “rarely affecting work due to
health.”

Among the answers to mental health (depressed mood or
frequency of depression), “rarely” accounted for the most
significant proportion at 35.85%, followed by “never” at
32.23% and “always” accounted for the minor proportion
at only 1.34%. Overall, the average physical health level
of the residents interviewed was 3.90. Roughly somewhere
between “sometimes feeling depressed or depressed” and
“rarely feeling depressed or depressed.”

Independent variable
Digital skill.. Digital skills refer to the ability to use infor-

mation technologies such as the internet and cloud comput-
ing to obtain and produce essential information and solve
complex problems in reality through practical evaluation
and processing of information.51,52 As discussed in the
Theoretical analysis section, these skills may impact indi-
vidual health through various mechanisms.26,30,36 This
article employs internet usage skills as a proxy variable
for digital skills. Previous researches will refine internet

Table 1. Distribution of residents’ health status.

Score (%) 1 2 3 4 5

Self-rated health 2.16 8.02 22.95 41.67 25.19

Physical health 1.47 5.74 10.96 31.51 50.32

Mental health 1.34 6.56 24.03 35.85 32.23

Note. Calculated by the author.
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usage skills into six abilities for using information technol-
ogy: simple operation, understanding the structure, search-
ing for information, external communication, content
creation, and achieving goals.53,54 The CGSS2017 ques-
tionnaire asked the following questions for respondents,
effectively covering the definitions of internet usage skills
outlined in existing literature: “I can use a computer to
open websites,” “I can use a smartphone to download and
install APPs,” “It is not difficult to find the information
you want online,” “Online (such as WeChat, Weibo)
When I see important news forwarded by people around
me, I will verify it first before believing it.” “When I
want to express my thoughts online, I know how to do
it.” “When making payments or transactions online, I
Will observe the use environment to determine whether to
use.” Accordingly, this study utilizes the above questions
as a standard to measure digital skills. By answering
“strongly inconsistent,” “not consistent,” “it does not
matter whether consistent,” “compliant,” and “very consist-
ent,” each is assigned a value of 0–4, according to the score.
A total score is added, with higher scores indicating more
excellent numerical skills. See Supplementary Material
for definitions of variables.

Mediating variables
Income status, social participation, and information

acquisition.. Based on the theoretical analysis, this study
selects mediating variables from three dimensions:
income status, social participation, and information acquisi-
tion. To achieve a comprehensive measurement of these
dimensions, four variables were chosen for income status:
individual annual income, individual labor income, total
family income, and financial stability. Social participation
was measured using four variables: connections with
family, friends, and close friends through online social
activities, as well as the frequency of communication
through online activities. Information acquisition was mea-
sured using four variables: frequency of acquiring, brows-
ing, commenting, and posting information online. See
Supplementary Material for definitions of variables.

Control variables. Based on the CGSS2017 questionnaire, a
series of control variables are included in the subsequent
empirical analysis. As shown in Table 2, the selected
control variables mainly include age, gender, years of edu-
cation, marital status, political affiliation, income level,
basic medical insurance, and health behaviors. See
Supplementary Material for definitions of variables.

Statistical analysis

The characteristics of respondents, health status, digital
skills, income, social participation, access to health infor-
mation, were described using frequencies and percentages
for categorical variables and means with standard

deviations for continuous variables. Digital skills were pre-
sented by summing the scores of the six individual compe-
tencies. The ordered Probit (O-Probit) model and ordinary
least squares (OLS) regression analysis were conducted to
explore the impact of digital skills on health. The models
were adjusted stepwise for age, gender, education level,
medical insurance, marital status, political status, and
health behavior. Additionally, potential confounders and
interaction effects were examined; no significant effect
modification was identified. All statistical analyses were
performed using Stata version 17.

Model setting

The impact of digital skills on health. First, we set up the
OLS regression model

Healthi = α0 + α1Interneti + γxi + εi (1)

In equation (1), Healthi represents the health score of the
resident i, Interneti represents the numerical skill score of
the resident i, and xi represents a series of control variables
(including individual characteristics, family characteristics,
and province fixed effects). α1 and γ are coefficients to be
estimated, where γ is in vector form and εi is the error
term. α1 is the coefficient that this article focuses on. If
the coefficient is significantly positive, it means that
digital skills positively impact health.

The O-Probit model is also applicable because the vari-
ables described in this article can also be treated as ordered
discrete variables. Therefore, to examine the robustness of
the OLS regression model, this article further sets up the
O-Probit model to contrast with the OLS estimation
results. The specific model settings are as follows

Healthi = β0 + β1Interneti + δxi + εi (2)

In equation (2), Healthi represents the health score of the
resident i, Interneti represents the numerical skill of resident
i, and xi represents a series of control variables. β1 and δ are
coefficients to be estimated, where δ is in vector form and εi
is the error term. β1 is the coefficient that this article focuses
on. If the coefficient is significantly positive, it means that
digital skills positively impact health. The latent variable
method can still be used for ranked data to derive the
maximum likelihood estimator, with the selection rules
shown below.

Healthi =

1, Health∗i ≤ γ1
2, γ1 ≤ Health∗i ≤ γ2
3, γ2 ≤ Health∗i ≤ γ3
4, γ3 ≤ Health∗i ≤ γ4
5, γ4 ≤ Health∗i ≤ γ5

⎧⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎩

⎫⎪⎪⎪⎪⎬
⎪⎪⎪⎪⎭

(3)

In equation (3), the parameters to be estimated γ1＜γ2＜…
＜γ5 are called cut points. Health∗i is a latent variable.
When Health∗i is lower than the critical value γ1, the resi-
dents have the lowest health score (Health∗i =1), which
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means the residents are very unhealthy. The residents are
relatively unhealthy when A is higher than γ1 and less
than γ2 (Health∗i =2). By analogy, the residents are very
healthy when it is higher than γ4.

Health concentration index and its decomposition. The health
concentration index is a commonly used indicator to
measure the degree of health inequality among different
income groups.55–57 The calculation of the health concen-
tration index must include two elements: first, the indicators
for measuring health, usually binary or continuous vari-
ables, cannot be multivariate ordered variables. This study
uses self-assessment of health, physical, and mental
health to measure health status. The second indicator is to
measure economic status, that is, to measure income
status. This study measures household per capita income.
The health concentration index specifically manifested as
the area between the health concentration curve (the hori-
zontal axis represents the cumulative percentage of indivi-
duals ranked from low to high income, and the vertical
axis represents the cumulative percentage of individuals
ranked by health status) and the fairness line (45 degrees

diagonal), which is twice the area. Therefore, this study
draws on the approach of Kakwani et al.,58 Wagstaff,59

and Wagstaff60 and defines the expression of the health
concentration index as

CI = 2
H
cov(Healthi, Ri) = 2

nH

∑
HealthiRi − 1 (4)

In equation (4), CI is the health concentration index,
ranging from −1 to 1. H is the average health status of
the sample, and Ri is the quantile ranking of resident i in
the sample from low to high income, calculated by (i)/n.
Since the health indicators used in this study are all positive,
the bigger the better. Therefore, when the health concentra-
tion index is positive, it means that high-income groups
have better health conditions, and there is health inequality
that favors high-income groups.

The health concentration index measures the extent of
health inequality relative to income. Nevertheless, we are
more concerned about what factors affect the degree of
health inequality related to income, so we further decom-
pose the health concentration index. Referring to the prac-
tices of previous studies,55–57 the health concentration

Table 2. Descriptive statistics of variables.

Variable Variable definitions
Average
value

Standard
deviation

Minimum
value

Maximum
value

Self-rated
health

3.7923 0.9778 1 5

Physical health 4.2348 0.9591 1 5

Mental health 3.9106 0.9683 1 5

Digital skills 17.2597 6.2052 0 24

Age Continuous variable 41.5349 14.0955 18 86

Gender Female= 0, Male= 1 0.4991 0.5001 0 1

Education level Years of educationa 11.5813 3.6406 0 19

Income level Logarithm of personal annual income 9.3448 4.1093 0 16.1181

Medical
insurance

Participated= 1, did not participate= 0 0.9267 0.2606 0 1

Marital status No spouse= 0, with spouse= 1 0.7683 0.4219 0 1

Political status Non-Communist Party Member= 0, Communist
Party Member= 1

0.1329 0.3396 0 1

Health behavior Number of physical exercises of more than
30 minutes per week

2.3672 2.8755 0 20

Note. aNot in school= 0 years, primary school= 6 years, junior high school= 9 years, high school (including technical secondary school)= 12 years,
junior college= 15 years, undergraduate= 16 years, postgraduate= 19 years.
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index is decomposed into the sum of the contributions of
each health factor. The contribution of each factor can be
divided into the direct impact of the factor on health (mea-
sured by the elasticity) and the indirect impact of the factor
on income-related health inequalities by covering different
income groups (measured by the concentration index of the
factor).

Therefore, it is necessary to calculate the concentration
index and elasticity of each influencing factor. We first
need to analyze the marginal effects of each factor on
health. This study uses the OLS model for identification.
The specific model settings are as follows

Healthi = α0 + α1Interneti + α2Xi + εi (5)

In equation (5), Healthi is the health level of individual i in
period t, and Interneti represents the internet skill score of
the individual. Xi is the control variable. Afterward, based
on equation (5), the concentration index is calculated on
both sides simultaneously, and the corresponding elasticity
is derived through the mean value of each factor. Then, the
concentration index of each factor is calculated, and the elas-
ticity is used as the weight for a weighted average to achieve
the decomposition of the healthy concentration index.

CI = ∑
ηkCIk +

CGk

μ
(6)

In equation (6), CI is the health concentration index. CIk is
the concentration index of factor k. ηk (ηk = βk�xk / μ) is
health demand elasticity. βk is the regression coefficient of
the k factor. �xk and μ are the means of factor k and health.
Demand elasticity ηk represents the change in health
caused by changes in factor k. CGk / μ is the impact of the
disturbance term on the health concentration index.

Results

Baseline regression analysis

Table 3 shows the estimation of the OLS model and
O-Probit model results on the impact of digital skills on
residents’ health. The results showed that whether it was
an OLS regression that treated self-rated health as a con-
tinuous variable or an O-Probit model that considered
intrinsic ordering, the variables’ influence direction and sig-
nificance level did not change significantly between
columns. In the OLS model, the regression coefficient of
numerical skills is 0.0182, while in the O-Probit model,
the regression coefficient of numerical skills is 0.0200,
and there is little difference between the coefficients. The
regression coefficient of digital skills is significant at the
1% level in both models, strongly indicating that residents’
health levels also improve as digital skills improve.

In terms of control variables, age, income, and health
behaviors have a significant impact on health. Taking self-
rated health as an example, age hurts residents’ health at

the 1% significance level; the older they are, the worse
their health status is, which is consistent with common
sense. Personal income positively impacts residents’ health
at the 1% significance level. The higher the income, the
richer the resources available and the greater the ability to
enjoy medical care services, thus improving individual
health. Marital status has a significant positive impact on
residents’ health. Married people generally participate less
in risky activities that are out of consideration for their part-
ners and families, lead a more regular life, and receive better
care from their partners to be healthier. Political outlook has a
significant positive impact on residents’ health. Following
organizational disciplines, accepting political education,
paying attention to social responsibilities, and influencing
and helping each other encourage Communist Party
members to pay more attention to health and develop
healthy living habits. Healthy behaviors positively impact
residents’ health at the 1% significance level. For example,
regular physical exercise will improve people’s cardiopul-
monary function, physical fitness, and health level.

Endogeneity discussion

Regarding possible endogeneity problems, this article has
made more significant efforts to select control variables
and control-relevant influencing factors as much as possible
to reduce the problem of omitted variables caused by unob-
servable factors. At the same time, this article will look for
instrumental variables for digital skills to reduce biased and
inconsistent estimation results caused by possible endo-
geneity problems.

To be effective, instrumental variables must satisfy
two conditions: they must be correlated with endogenous
variables and uncorrelated with random disturbance
terms.61–63 Based on the research by Luo et al.,64 this
study selects the 2017 provincial rural household internet
penetration rate and internet-enabled devices as instrumen-
tal variables for residents’ digital skills.

The internet penetration rate reflects the extent of inter-
net infrastructure coverage in a region. A higher penetration
rate increases residents’ access to the internet, providing
more opportunities to learn and use digital technologies,
thereby enhancing their digital skills.65 Consequently,
there is a significant positive correlation between internet
penetration rates and residents’ digital skills. However,
internet penetration rates are primarily determined by exter-
nal factors such as government policies, economic develop-
ment levels, and infrastructure construction,66 which are not
directly related to individual digital skill levels. Thus, the
rural household internet penetration rate can be considered
exogenous and appropriate as an instrumental variable.

Internet-enabled devices are fundamental for residents to
use the internet. Residents who own such devices are more
likely to engage in activities like learning, working, and
entertainment online, which helps them continuously
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improve their digital skills.26,67 Thus, there is a significant
positive correlation between the internet-enabled devices
and residents’ digital skills. However, the ownership of
these devices is largely influenced by factors such as house-
hold economic conditions,68,69 personal preferences,20 and
market supply,70–72 which do not directly affect residents’

digital skill levels. Therefore, the number of
internet-enabled devices is considered exogenous and is
suitable as an instrumental variable.

As can be seen from Table 4, in the regression where the
explained variables are self-rated health, physical health, and
mental health, the P values of the Durbin–Wu–Hausman test

Table 3. The impact of digital skills on residents’ health.

OLS O-Probit

Self-rated
health Physical health Mental health

Self-rated
health Physical health Mental health

Digital skills 0.0182*** 0.0149*** 0.00882* 0.0200*** 0.0174*** 0.0108**

(0.00453) (0.00476) (0.00460) (0.00523) (0.00552) (0.00526)

Age −0.0219*** −0.0131*** −0.00495** −0.0265*** −0.0150*** −0.00506**

(0.00200) (0.00219) (0.00211) (0.00239) (0.00259) (0.00244)

Gender 0.0488 0.0298 0.0528 0.0609 0.0444 0.0654

(0.0388) (0.0398) (0.0409) (0.0473) (0.0503) (0.0480)

Years of education 0.0110 0.0130* 0.00378 0.0123 0.0130 0.00207

(0.00718) (0.00707) (0.00703) (0.00848) (0.00849) (0.00808)

Logarithm of personal
income

0.0146*** 0.00505 0.0113** 0.0172*** 0.00358 0.0137**

(0.00506) (0.00533) (0.00543) (0.00617) (0.00665) (0.00615)

Basic medical insurance −0.0178 −0.157** 0.0525 −0.0194 −0.207** 0.0528

(0.0765) (0.0702) (0.0799) (0.0950) (0.0984) (0.0913)

Marital status 0.125** 0.203*** 0.221*** 0.112* 0.235*** 0.257***

(0.0496) (0.0508) (0.0538) (0.0602) (0.0620) (0.0610)

Political status 0.222*** 0.188*** 0.174*** 0.263*** 0.248*** 0.208***

(0.0569) (0.0583) (0.0600) (0.0711) (0.0825) (0.0752)

Health behavior 0.0304*** 0.0260*** 0.0379*** 0.0374*** 0.0313*** 0.0454***

(0.00708) (0.00717) (0.00713) (0.00864) (0.00917) (0.00875)

Constant 3.975*** 4.470*** 3.801***

(0.189) (0.187) (0.185)

Province fixed effects Yes Yes Yes Yes Yes Yes

N 2195 2195 2195 2195 2195 2195

Note. OLS: ordinary least squares; O-Probit: Ordered Probit.
* P < .1. ** P < .05. *** P < .01.

8 DIGITAL HEALTH



are .0035, .0024, and .0004 respectively, at the 10% signifi-
cance level. The homogeneity hypothesis is rejected, and
there is indeed an endogeneity problem. Moreover, in the
regression, internet skills still significantly impact health,
and the direction of the effect has not changed; both are sig-
nificant at the 1% level; the Cragg-Donald Wald F statistics
are also more important than the critical value under 10%
bias, the weak instrumental variable problem can be ruled
out.73 The tests above indicate that even when using instru-
mental variable methods, digital skills still significantly
improve residents’ health.

Robustness check

This study used six separate questions that quantify numer-
ical skill proficiency by summarizing calculations: “I can
use a computer to open websites,” “I can use a smartphone
to download and install APPs,” “It is not difficult to find the
information you want on the Internet,” and “See the sur-
roundings on the Internet (such as WeChat, Weibo) I will
first verify important information forwarded by others
before I believe it.” “When I want to express my thoughts
online, I know how to do it.” “When making payments or
transactions online, I will observe the usage environment
to determine whether to use.” In the robustness test, six
questions were used to regress health separately.

As can be seen from Table 5, whether it is self-rated
health, physical health, or mental health, the impact coeffi-
cients of various digital skills on health are all positive, con-
sistent with the conclusion of the baseline regression.
However, there are differences in the impact of different
digital skills on health. The skills of “opening websites”
and “finding information” significantly positively impact
residents’ self-evaluated, physical, and mental health. The
skills of “installing apps” and “expressing ideas” signifi-
cantly positively impact residents’ self-evaluated health
and physical health. There is a positive impact, while the
“verification information” and “online payment” skills
only positively impact residents’ self-rated health.

Analysis of impact mechanism

Given the main results above, it is crucial to understand the
specific mechanisms through which digital skills can
enhance residents’ health. In this section, we explore potential
channels from the perspectives of income status, social partici-
pation, and information acquisition. The impact of these vari-
ables on health has been confirmed in many studies, such as
Deaton and Paxson74 andMarmot.75 Therefore, based on rele-
vant research, we further conduct mechanism testing.

Income status. Some research has proven that income status
is closely related to health because it determines residents’
ability to access medical services, healthy food, and a good
living environment, thereby directly or indirectly affecting
their overall health.76,77 Table 6 shows that digital skills
have a significant positive impact on individual annual
income, individual labor income, total family income, and
financial stability. This indicates that enhanced digital
skills can contribute to increased income at both the indi-
vidual and family levels, potentially easing the challenge
of balancing income and expenses. Consequently, digital
skills can enhance health by improving income status.

Social participation. Social participation significantly
impacts health by facilitating social interactions and strength-
ening social connections, which enhances mental health and

Table 4. Instrumental variable estimation.

Variable
Self-rated
health

Physical
health

Mental
health

Digital skills 0.0825** 0.1141*** 0.1101***

(0.0318) (0.0227) (0.0210)

DWH test P value 0.0035 0.0024 0.0004

Cragg-Donald
Wald F

40.7255 40.6575 40.7255

Note. DWH: Durbin–Wu–Hausman.
** P < .05. *** P < .01.

Table 5. Robustness check.

Self-rated
health

Physical
health

Mental
health

Opening
websites

0.0680*** 0.0623*** 0.0586***

(0.0193) (0.0200) (0.0196)

Install APP 0.0832*** 0.0588*** 0.0193

(0.0205) (0.0211) (0.0203)

Finding
information

0.0752*** 0.0777*** 0.0437*

(0.0222) (0.0231) (0.0223)

Verify message 0.0403** 0.0291 0.0242

(0.0205) (0.0206) (0.0213)

Express ideas 0.0571*** 0.0409* 0.0052

(0.0205) (0.0212) (0.0201)

Online payment 0.0340* 0.0254 0.0203

(0.0188) (0.0194) (0.0193)

Note. * P < .1. ** P < .05. *** P < .01.
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may positively influence physical health by reducing loneli-
ness and stress.78,79 This study examined the impact of
digital skills on social participation as shown in Table 7
(see supplementary material for definitions of variables).
The results indicate that digital skills are significantly and
positively associated with the frequency of communication
through online social activities, as well as with connections
to family, friends, and close friends. These findings suggest
that digital skills play a crucial role in enabling social inter-
action via the internet, thereby promoting health.

Information acquisition. Access to health information pro-
motes health by enabling individuals to learn about
disease prevention, healthy lifestyles, and other critical
health-related topics. This knowledge empowers them
to make informed health decisions, adopt positive
health behaviors, and enhance their self-management
capabilities.80,81Although the CGSS2017 database does
not directly inquire about residents’ access to health informa-
tion, it does assess their access to information via the internet.
Generally, better access to information correlates with better

Table 6. Impact of digital skills on income status.

Individual annual income Individual labor income Total family income Financial stability

Digital skills 0.0328** 0.0422** 0.0265*** 0.0242***

(0.0167) (0.0214) (0.0084) (0.0043)

Control variables/province fixed effects Y Y Y Y

N 2195 2195 2195 2195

Note. The variables individual annual income, individual labor income, total family income, and financial stability are expressed as logarithmic values. ** P <
.05. *** P < .01.

Table 8. Impact of digital skills on access to health information.

Frequency of acquiring
information

Frequency of browsing
information

Frequency of commenting
information

Frequency of posting
information

Digital skills 0.0599** 0.0603*** 0.0615*** 0.0544***

(0.0239) (0.0050) (0.0042) (0.0044)

Control variables/
province fixed effects

Yes Yes Yes Yes

N 2195 2195 2195 2195

Note. ** P < .05. *** P < .01.

Table 7. Impact of digital skills on social participation.

Frequency of
communication

Connections to
family

Connections to
friends

Connections to close
friends

Digital skills 0.0626*** 0.2322*** 0.3367*** 0.6171***

(0.0060) (0.0621) (0.0742) (0.1025)

Control variables/province fixed
effects

Y Y Y Y

N 2195 2195 2195 2195

Note. *** P < .01.

10 DIGITAL HEALTH



access to health information.82 Table 8 illustrates the effect of
digital skills on residents’ information access behaviors. The
results indicate that digital skills are positively correlated
with the frequency of acquiring, browsing, commenting,
and posting information online. Improved digital skills facili-
tate more frequent engagement with health information
through the internet. These findings suggest that digital
skills play a crucial role in enhancing residents’ information
acquisition.

Heterogeneity analysis

The above analysis has shown that digital skills can signifi-
cantly promote residents’ health. However, this is only an
average estimate and does not consider group differences.
To this end, this article will further explore the heteroge-
neous characteristics of the impact of digital skills on resi-
dents’ health in different ages and regions. When assessing
the impact of digital skills on health, it is essential to con-
sider age and urban–rural differences. Digital skill profi-
ciency, usage habits, and health information access
methods vary significantly across age groups. For instance,
younger individuals are typically more skilled in using
digital technologies and more frequently obtain health
information online, while older individuals may rely on
traditional channels. Likewise, urban residents generally
have better access to advanced digital technologies and
abundant health information, whereas rural residents often
encounter digital divides and information scarcity. Thus,
accounting for these differences is crucial for understanding
the diverse effects of digital skills on health and for devel-
oping targeted health intervention policies. The regression
results using the OLS model are shown in Table 9.

Regarding heterogeneity at the age level, 60 is usually an
essential mark for dividing young, middle-aged, and elderly
groups, so this article divides different age groups according
to this age. Columns 1 to 3 of Table 9 show that improving
digital skills can significantly improve the health status of
young and middle-aged people. Columns 4 to 6 show that
internet use does not significantly impact the health indica-
tors of the elderly group over 60 years old. This may be
because the internet is more integrated into the lives and
careers of young and middle-aged people. At the same
time, due to their relatively high acceptance and adaptability,
they are more receptive to emerging things. This makes their
cognitive patterns, social interaction styles, and lifestyles
more sensitive to the impact of the internet. Overall, the
effect of digital skills on residents’ health is age specific. In
particular, digital skills significantly impact the health of
young and middle-aged people aged 18–60.

Regarding the heterogeneity at the residence level,
columns 1 to 3 of Table 9 show that digital skills significantly
impact the self-rated health, physical health, and mental
health of the group living in urban areas, and they are signifi-
cant at the 1%, 5% and 10% levels, respectively. Columns 4

to 6 show that digital skills have a substantial impact on the
self-rated health and physical health of the group living in
rural areas and are significant at the 5% and 10% levels,
respectively, but have no significantly impact on the
mental health of the group living in rural areas. This may
be because residents in urban areas have access to a
broader range of health information, online health services,
and social interaction opportunities due to their relatively
developed digital environment. In addition, because urban
residents have higher information literacy regarding access
to information and data screening, they can more effectively
identify the credibility and value of information. Overall, the
impact of digital skills on residents’ health is heterogeneous
between urban and rural areas of residence. In particular,
digital skills significantly impact the health of groups
living in urban areas.

Analysis of health inequalities

The self-rated health concentration index, physical health
concentration index, and mental health concentration
index of residents are 0.0199, 0.0200, and 0.0182, respect-
ively, all positive values. The concentration curves of health
inequality are below the diagonal line, indicating that those
with poorer health residents are mainly concentrated in
groups with lower socioeconomic status. High-income
groups have better health status, and health inequality
favors high-income groups.

The health concentration index was further decomposed
based on the OLS model’s regression coefficient, and each
variable’s elasticity was measured. The concentration index
of each variable was measured. Finally, the contribution
rate of each variable to income-related health inequality
was calculated (the overall contribution of each variable
was divided by the health concentration index). As shown
in Table 10, the contribution rates of digital skills to self-
rated, physical, and mental health inequality are 17.34%,
12.66%, and 8.94%. The contribution rates are favorable,
meaning digital skills will intensify health inequalities
across income groups.

Among other control variables, this study also found that
factors such as years of education, personal income, and
political affiliation are essential factors in exacerbating
income-related health inequality. For example, the contri-
bution rate of pay to self-rated health inequality is as high
as 37.01%. The more unequal the income distribution, the
more high-income people have better equipment, network
access, and digital literacy, and they use the internet more
fully to obtain health information, online medical services
and health management tools to improve health levels,
thereby achieving better health improvement results and
expanding health inequality among people with different
incomes.
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Discussion

Principal findings

This study found significant positive associations between
digital skills and health, which aligns with existing litera-
ture.33,37,64 However, the impact of different types of
digital skills on health varied, in particular, the skills of
“opening websites” and “finding information” demonstrated
notably strong positive effects on self-assessed health, phys-
ical health, and mental health. Individuals who mastered
these two skills navigated online information more effi-
ciently, reducing asymmetries in health resources and infor-
mation,1 which led to more informed health decisions.

Further analysis revealed that digital skills contributed to
increased personal and household income; alleviated the
pressure between income and expenditure; and enhanced
access to health care services, healthy food, and good
living environments, thereby positively influencing health
status. Additionally, improved digital skills fostered social
interactions, allowing individuals to maintain more frequent
contact with family and friends, which, in turn, improved
mental health. Enhanced digital skills also enabled indivi-
duals to seek and share health information within social net-
works,34 reducing information asymmetry and enhancing
knowledge about disease prevention, healthy lifestyles,
and other health-related topics. Future research should
delve deeper into these mediators to provide empirical
support for enhancing digital skills and health.

Interestingly, despite the overall advantages of digital
skills, disparities can act as barriers when considering dif-
ferences among groups such as age and socioeconomic
status. Specifically, older adults and rural residents tend to
have lower levels of digital skills, which adversely affect
their access to health resources and necessary health infor-
mation. This finding aligns with previous research on the
digital divide and its implications for health equity.37,74,83

Therefore, future studies should focus more on these vul-
nerable populations and develop targeted strategies to
improve their digital skills and health.

Enlightenments

This study provides evidence for the significance of digital
skills in enhancing health outcomes. With the rapid
advancement of digital technology, improving individuals’
digital skills is critical not only for promoting health equity
but also for significantly enhancing overall well-being.
Based on these findings, we recommend focusing on the
following three key areas:

• Widespread promotion of digital skills education:
Emphasizing digital skills education, particularly for
middle-aged and elderly individuals, is essential.
Digital skills can be enhanced through the establishment
of community training centers, education programs that
integrate online and offline methods, and the provision
of specialized courses and resources. Additionally, tar-
geted promotional efforts should be strengthened to
help this demographic make better use of digital technol-
ogy to improve their health.

• Strengthening digital infrastructure in underserved
areas: The development of digital infrastructure in
rural and underdeveloped regions must be prioritized.
Due to inadequate infrastructure, the potential
benefits of digital skills remain largely untapped in
these areas.1 The government, in collaboration with
the private sector, should be encouraged to invest
in infrastructure development to ensure comprehen-
sive network coverage and equipment accessibility.
This investment will facilitate the promotion and
application of digital health technologies, improving
rural residents’ access to health information and
services.

• Focus on health assistance for low-income groups:
While enhancing digital skills can improve health out-
comes, it may also exacerbate health inequalities
during implementation. Therefore, it is crucial to
develop health care support policies specifically for low-
income groups to ensure equitable access to health
resources. Providing free digital skills training and
access to health information will help reduce health dis-
parities and improve overall health outcomes for disad-
vantaged populations.

Table 10. Decomposition of residents’ income-related health
inequality.

Contribution rate
Self-rated
health (%)

Physical
health (%)

Mental
health (%)

Digital skills 17.34 12.66 8.94

Age −20.06 −10.72 −4.80

Gender 3.45 1.88 3.96

Years of education 10.69 11.24 3.90

Logarithm of
personal
income

37.01 11.44 30.39

Basic medical
insurance

−0.22 −1.77 0.70

Marital status 2.45 3.56 4.59

Political status 11.36 8.55 9.43

Health behavior 3.99 3.05 5.28

Note. Calculated by the author.
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Strengths and limitations

This study offers several key advantages. First, the digital
skill indicators employed in this article are more multidi-
mensional than those in previous studies.45,53 By utilizing
six distinct questions from the CGSS dataset, the study pro-
vides a comprehensive measurement of the population’s
digital skill levels, yielding more credible findings.
Second, the study conducts an in-depth mechanistic ana-
lysis to uncover the various pathways through which
digital skills affect health. Specifically, it examines the
mediating roles of economic status, social participation,
and access to information, offering detailed insights into
how these factors contribute to health improvements and
providing empirical evidence to support the promotion of
population health. Third, by considering differences in
digital skills across population groups (e.g., age and place
of residence), the study offers new perspectives on the
digital divide and its implications for health inequalities.

While this study provides valuable insights into enhan-
cing digital skills and improving population health, it has
several limitations. First, due to data constraints, the study
relied solely on the 2017 CGSS data. As a cross-sectional
study, it has limited ability to establish causality,84 and
the data’s time lag may not accurately reflect the current
situation. Future research could address these limitations
by employing more recent and longitudinal data, combining
multiple periods, and incorporating individual case studies
to supplement and refine the findings. Second, there may
be potential biases in participant data collection, recruit-
ment, and selection. The indicators used—such as health
status and digital skills—were based on self-reported data,
which may not always be accurate due to measurement
errors or reporting biases, despite literature supporting the
validity of this approach.21 Future studies could enhance
the robustness of findings by integrating data from compar-
able sources, such as the 2020 and 2022 China Rural
Revitalization Survey. Additionally, with the support of
data and funding, the potential to conduct more detailed
case studies in the future would enhance our research and
strengthen the credibility of our results. Third, while this
study focuses on the positive impact of digital skills on
population health, it overlooks potential negative effects
of prolonged electronic device use.85 For instance, extended
screen time may lead to eye strain or fatigue, adversely
affecting physical and mental health. This aspect warrants
consideration in future research.

Conclusions
Based on the CGSS (2017), this article uses OLS and
O-Probit models to verify the impact of digital skills on resi-
dents’ health and health inequality from a micro perspective.
On this basis, it explores the impact mechanism of digital
skills on residents’ health. Endogeneity discussion,

heterogeneity discussion, and robustness test were also con-
ducted. Research results show that digital skills have a sig-
nificant positive impact on residents’ health. Heterogeneity
analysis indicates substantial differences in the impact of
digital skills on residents’ health in different ages and
regions. Digital skills have a more significant impact on
young and middle-aged groups and residents in urban
areas than older groups and rural groups. The impact mech-
anism analysis found that digital skills can improve health by
boosting economic status, increasing social participation, and
improving access to information. The health concentration
index analysis found that digital skills impact health inequal-
ity, favoring high-income groups and expanding health
inequalities among people with different incomes.
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