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Abstract

Background: The deep integration of digital technology and healthcare services has propelled the healthcare system into the
era of digital health. However, vulnerable populations in the field of information technology, they face challenges in bene-
fiting from the digital dividends brought by digital health, leading to the emerging phenomenon of the “health digital
divide.”

Methods: This study utilized the sample of 3547 urban from the 2021 Chinese Social Survey data for analysis. Models were
constructed with digital access divide, digital usage divide, and digital outcome divide for urban residents, and structural
equation modeling was implemented for analysis.

Results: The impact β coefficients (95% CI) of urban residents’ digital access on the frequency of digital use, internet health-
care utilization, and patient experience were (β= 0.737, P < 0.001), (β= 0.047, P < 0.05), and (β= 0.079, P < 0.001), respect-
ively. Urban elderly groups were at a disadvantage in digital access and usage (β=−0.007, β=−0.024, and β=−0.004), as
well as those with lower educational levels (β= 0.109, β= 0.162, and β= 0.045). However, these two factors did not have a
significant direct impact on the patient experience in urban areas.

Conclusions: The health digital divide of urban residents exhibits a cascading effect, primarily manifested in the digital
access and usage divide. To bridge health digital divide among urban residents, efforts must be made to improve digital
access and usage among the elderly and those with lower educational levels.
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Introduction

Background

With the advent of the digital and intelligent era, the devel-
opment of modern information technologies such as 5G,
blockchain, and Internet+ has profoundly influenced
people’s production and lifestyle. The deep integration of
modern information technology and healthcare services
has driven the traditional healthcare system into the phase
of digital health development.1 Since 2014, the Chinese
government has introduced a series of policy documents
to support and guide the development of the internet

healthcare utilization industry.2 Subsequently, internet
healthcare utilization platforms emerged, providing online
consultations, telemedicine, and medicine delivery services,
gradually gaining recognition and acceptance by users.3

According to the 52nd Statistical Report on China’s
Internet Development, as of June 2023, the user base of
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internet healthcare utilization in China reached 364 million,
accounting for 33.8% of the total number of internet users.
Among them, the coverage rate of telemedicine services in
counties and districts has reached 100%, and the telemedi-
cine collaboration network has covered over 23,000
medical institutions in all prefecture-level cities.4

However, certain population groups, such as the elderly,
low-income individuals, and those with low educational
levels, face inherent disadvantages in the field of modern
information technology, making it difficult for them to
benefit from the digital dividends brought by digital
health.5–7 This has led to the growing prominence of the
“health digital divide” phenomenon, which has attracted
widespread attention both domestically and internationally.
The health digital divide refers to the imbalance in the
application and dissemination of digital technology in the
healthcare field, manifested as disparities among different
groups (e.g. the elderly, low-income individuals, and
those in remote areas) in accessing health information,
healthcare services, and health outcomes, which is one
manifestation of the digital divide.8

This phenomenon is prevalent in different countries and
regions. A population survey covering 17 European coun-
tries showed that 51% of people aged 50 and above were
unable to use internet healthcare services.9 In the United
States, the COVID-19 pandemic has exacerbated the
impact of the digital divide on access to healthcare services
for the elderly, minority groups, and people in remote
areas.10 The health digital divide not only affects patient
experience and satisfaction11 but also exacerbates social
inequality and health disparities.12 When some individuals
are unable to access digital health technologies and services
due to various factors, their health risks increase, further
exacerbating the problem of health inequality. Additionally,
due to a lack of access to health information and services,
these individuals have fewer opportunities for disease preven-
tion or early treatment, leading to increased demand and costs
for healthcare resources and potential losses in socioeconomic
benefits. As a result, the United Nations has recognized digital
health as part of human rights and has urged member states to
develop corresponding policies to promote internet accessibil-
ity and eliminate the health digital divide.13 Previous research
has shown that sociodemographic characteristics, particularly
age, gender, education, and income, can predict access to
and use of digital health technologies.14,15 However, previous
studies have primarily focused on analyzing the divide from a
single level, and focus on the research of digital access and
usage divide,16–18 and systematic analyses of the three-level
health digital divide are scarce.

With the increasing integration of the internet into social life,
there are noticeable disparities between urban and rural resi-
dents in terms of digital access, usage, and healthcare services.
Firstly, urban areas generally have broader internet coverage
compared to rural areas, according to the 49th “China
Internet Development Status Report,” as of December 2021,

the internet penetration rate in urban and rural areas was
81.3% and 57.6% respectively.19 Secondly, urban regions
show higher usage rates of diverse online services such as
e-commerce and online education. In contrast, rural internet
users often focus more on instant messaging.20 Additionally,
urban residents have easier access to digital health services
like online medical consultations and appointments. In con-
trast, rural residents face challenges accessing these services
due to limited infrastructure and medical resources.16,21

Thus, the Chinese Social Survey (CSS) 2021 survey specif-
ically targeted urban residents for internet healthcare utiliza-
tion, so this study aims to identify the factors contributing to
the formation of the health digital divide among urban resi-
dents, providing a scientific rationale for promoting digital
health equity and social justice.

Theoretical foundation

The concept of the health digital divide is based on the digital
divide and encompasses three key levels: digital access
divide, digital usage divide, and digital outcome divide.22

Firstly, the digital access divide, also known as the first-level
divide, refers to the difference between users and non-users
of digital technologies,16 which is the most fundamental
issue of the health digital divide. It is measured by whether
to access the internet in this study. Secondly, the digital
usage divide, also known as the second-level divide, pertains
to variations in the way, extent, time, and skills of using
digital technologies,23 although they can all access digital
technologies. In reference to previous literature, select the
dimensions of usage time and content used to reflect the
digital usage divide,24 therefore, the frequency of digital
use and whether to use internet healthcare of urban residents
were selected to reflect the digital usage divide. Previous
empirical studies have mostly focused on the first- or
second-level divide.16–18

Thirdly, the digital outcome divide (the third-level divide)
refers to the variations in the utilization of medical services or
health outcomes among different groups due to the differ-
ences in the benefits obtained from the adoption and utiliza-
tion of digital health.18 These benefits can be classified into
short-term and long-term gains. The short-term outcomes
generated by internet healthcare might manifest as improved
patient experience and satisfaction due to increased conveni-
ence. Among them, patient experience can be defined as both
the experiences patients have during their care and the feed-
back on those experiences,25 it can be used to explain
changes in patient satisfaction with medical services26 and
can be measured through various items, such as waiting
time, appointment time, medical level, etc.25 While the long-
term outcomes might include improvements in health out-
comes (such as reducing mortality and increasing cure
rates, etc.).22 Due to the health outcome period of long-term
performance indicators and the numerous influencing factors,
digital health may only be a small part of them, and the impact
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path of health outcomes is currently difficult to verify.
Thus, this study employs the short-term indicator of patient
experience to measure the digital outcome divide.

The three-level digital divide framework27 suggests that
the second-level divide is influenced by the first-level
divide and other contextual factors. For example, digital
skills training is more impactful for computer owners, exacer-
bating the second-level divide.28 The third-level divide arises
from the first and second levels of digital divide and add-
itional factors. For instance, students with poor computer
skills tend to have lower e-learning outcomes.29 It indicates
that there is a cascading effect among the three-level digital
divide. In the health context, interactions among the three
levels likely exist, and the impact of the digital health
divide will be transmitted along the digital chain, that is,
there may be a cascading effect.

Based on the above, we propose a “Theoretical model of
health digital divide among urban residents.” As shown in
Figure 1, we aim to explore the following aspects:
firstly, whether there are reciprocal influences among
digital access divide, digital usage divide, and digital
outcome divides, implying a cascade effect across
these three levels of divide among urban residents.
Secondly, we aim to assess the primary level of the
health digital divide among urban residents. Finally,
we investigate whether sociodemographic factors con-
tribute to the emergence of the health digital divide in
urban populations.

Methods

Data and sample

The Chinese Social Survey (CSS) (http://css.cssn.cn/css_sy/),
initiated by the Institute of Sociology of the Chinese
Academy of Social Sciences in 2005, is a biennial longitu-
dinal survey covering 31 provinces in China. It employs a
multi-stage stratified sampling method, with selected house-
holds receiving informed consent letters before household
visits. Following participant consent, structured question-
naires are utilized for in-person family interviews, with a
token of appreciation provided post-interview. To ensure
high-quality survey data, CSS surveys maintain scientific
rigor across multiple levels. The surveys utilize data from
the 5th and 6th Population Censuses to establish sampling
frames. Map address sampling is implemented at survey
locations to capture a broader sample, particularly target-
ing the floating population. Rigorous investigator training
is conducted, and a percentage of questionnaires are reviewed
at various levels—survey site, provincial, and national—to
guarantee questionnaire quality. Additionally, all question-
naires undergo double data entry. Its research findings can
be inferred from the population of household residents aged
18–69 nationwide.

The data for this study came from the 2021 CSS, the
survey includes information on individual and household
demographics, household economic conditions, social
participation, social security, etc., and a total of 10,136

Figure 1. Theoretical model of the health digital divide among urban residents.
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questionnaires were collected. Considering this survey only
asked urban residents about their use of internet healthcare,
the inclusion criteria for this study were: (1) urban resi-
dents; (2) the survey subject is residing at their current
address; (3) Chinese citizens aged 18–69; (4) voluntary par-
ticipation in the study, informed consent form. Exclusion
criteria: (1) questionnaires with incomplete information;
(2) the same or regular questionnaires were checked. The
final sample size included in the analysis was 3547.

Variable selection

Independent variables. The independent variables are
demographic information of urban residents, including
Age, Gender, Education, Work status, and Socioeconomic
status. The measurement of socioeconomic status consists
of three items with reverse values ranging from 1(Lower)
to 5(Topper).

Dependent variables. The dependent variables mainly
refer to the three-level digital health divide of urban resi-
dents, constructed based on the dimensions of the digital
divide proposed by Cao et al.24 The digital access divide
refers to whether urban residents have digital access; the

digital usage divide is measured by frequency of digital
use and internet healthcare utilization of urban residents,
with four items for frequency of digital use and reverse
values ranging from 0(never) to 5(almost every day);
the digital outcome divide refers to urban patient experi-
ence,25 with four items and values ranging from 1(very
serious) to 4(no such issue). The measurement of latent
variables in the theoretical model, including socio-
economic status, frequency of digital use, and patient
experience in urban areas, is shown in Table 1, and the
specific values of other variables can be found in
Table 2. Details of the questionnaire can be found in
Appendix 1.

Statistical analysis

Descriptive statistical analysis was conducted using SPSS,
with categorical variables presented as frequencies and per-
centages, and continuous variables presented as means and
standard deviations. In structural equation modeling (SEM)
analysis, Cronbach’s Alpha was used to assess the reliability
of the scale. The validity test includes three parts: convergent
validity, discriminant validity, and structural validity. Among
them, convergent validity is determined by average variance

Table 1. Instrument measurement.

Construct Items

Socioeconomic status
(SES)

What level do you think your current socioeconomic status is at in your local area?

What level do you think your socioeconomic status was in the local area five years ago?

What level do you think your socioeconomic status will be in the local area in the next 5 years?

Frequency of digital use
(FDU)

How often do you engage in browsing current political information (such as reading party and government
news)?

How often do you engage in entertainment and leisure (such as playing online games/listening to music/
watching videos/reading novels)?

How often do you engage in chatting and making friends (such as WeChat/QQ chat and other dating
activities)?

How often do you engage in online shopping/lifestyle services (such as online shopping, takeaway, map
navigation, map positioning, etc.)?

Patient experience (PE) During your last medical visit, do you think there was an issue with the distance to the clinic/hospital being
too far?

During your last medical visit, do you think there was an issue with the appointment time for medical
treatment or surgery being too long?
During your last medical visit, do you think there was an issue with the waiting time in the queue being
too long?

During your last medical visit, do you think there was an issue with the medical level being too low?
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extracted (AVE) and composite reliability (CR), while dis-
criminant validity is determined by the fact that the square
root of AVE for each factor is greater than the maximum
value of the correlation coefficient between that factor and
other factors. Structural validity is tested by the model’s
fitness SEM was performed using AMOS 24.0 software to
analyze the relationship between sociodemographic variables
of urban residents and digital access, frequency of digital
use, internet healthcare, and patient experience.

Results

Descriptive statistics and correlation analysis

As shown in Table 3, a total of 3547 urban samples were
included in the analysis, the proportion of digital access
among urban residents is 80.66%, and the average age of sur-
veyed urban residents is 45.21 (SD 14.82). The distribution of
male and female ratios is similar, with 61.97% of surveyed
urban residents having a high school education or above.
There are differences in age, gender, education, work status,
and socio-economic status between the two groups of urban
residents with and without digital access. Of 2861 urban resi-
dents with digital access, only 22.93% of them have used
internet healthcare. There are differences in age, gender, edu-
cation, and socio-economic status between the two groups of
urban residents with digital access who have used internet
healthcare and those who have not.

Table 4 shows the correlation analysis between sociode-
mographic variables of urban residents. The correlation
between age and education (r=−0.420) is greater than
0.3 but less than 0.5, indicating a low correlation between
age and education. The correlation between other variables
is less than 0.3, indicating a weak correlation between these
variables and the absence of serious collinearity issues
between independent variables.

Measurement model analysis

Themeasurementmodelmainly evaluated the reliability, con-
vergent validity, and discriminant validity of the scales.
Principal component analysiswas applied to test the reliability
and validity of each structure. The Kaiser-Meyer-Olkin
(KMO) statistic was 0.743, and Bartlett’s test of sphericity
was statistically significant (χ250= 13,526.13, P<0.001),
indicating that the data were suitable for factor analysis.
Three factors were extracted, explaining 65.33% of the total
variance. Then, the reliability and convergent validity of the
structure were evaluated through Cronbach’s Alpha, CR,
and AVE. In Table 5, we can see that the Cronbach’s Alpha
values for each scale were greater than 0.7, indicating good
reliability of the scales. At the same time, the AVE for each
scale was greater than 0.5, and CR was greater than 0.7, indi-
cating good convergent validity of the scales. In addition, as
shown in Table 6, the square root of AVE for each scale

Table 2. Description of variables.

Variable Measurement issues Variable assignment

Sociodemographic
Variables

Gender What is your gender? Male= 1; Female= 0

Age What is your year of birth? Survey year 2021 minus year of birth

Education What is your highest level of education? Primary school and below= 1; Junior high school= 2;
High school and technical secondary school= 3;
College degree or above= 4

Work status What is your current work status? Working= 1; Other= 0

Digital access divide

Digital access Do you usually surf the internet? Yes= 1; No= 0

Digital usage divide

Internet healthcare
utilization

Have you or your family engaged in online diagnosis
and treatment, as well as online medical
consultation, in the past year?

Yes= 1; No= 0
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Table 3. Statistical description of sociodemographic variables.

Variable

Whether have digital access Whether using internet healthcare

Total sample
(n= 3547)

Digital
access (n=
2861)

No digital
access
(n= 686) P-value

Total sample
(n= 2861)

Internet
healthcare
utilization
(n= 656)

No internet
healthcare
utilization
(n= 2205) P-value

Age(year), mean (SD) 45.21 (14.82) 42.25 (14.26) 57.55 (9.99) <.001 42.25 (14.26) 37.07 (12.69) 43.79 (14.34) <0.001

Gender, n (%) .007 0.006

Male 1599 (45.08) 1297 (45.33) 302 (44.02) 1297 (45.33) 267 (40.70) 1030 (46.71)

Female 1948 (54.92) 1564 (54.67) 384 (55.98) 1564 (54.67) 389 (59.30) 1175 (53.29)

Education, n (%) <.001 <0.001

Primary school
and below

421 (11.87) 184 (6.43) 237 (34.55) 184 (6.43) 12 (1.83) 172 (7.80)

Junior high school 928 (26.16) 667 (23.31) 261 (38.05) 667 (23.31) 115 (17.53) 552 (25.03)

High school,
technical
secondary school

903 (25.46) 758 (26.49) 145 (21.14) 758 (26.49) 135 (20.58) 623 (28.25)

College degree or
above

1295 (36.51) 1252 (43.76) 43 (6.27) 1252 (43.77) 394 (60.06) 858 (38.92)

Work status, n (%) <.001 0.104

Working 1566 (44.1) 1390 (48.58) 176 (25.66) 1390 (48.58) 337 (51.37) 1053 (47.76)

Other 1981 (55.9) 1471 (51.42) 510 (74.34) 1471 (51.42) 319 (48.63) 1152 (52.24)

Socioeconomic
status, mean (SD)

7.65 (0.75) 7.71 (0.74) 7.35 (0.80) <.001 7.71 (0.74) 7.95 (0.73) 7.65 (0.74) 0.003

Note: The P-value is obtained through t-test.

Table 4. The correlation between sociodemographic variables.

Gender Age Education Work status Socioeconomic status

Gender 1.000

Age 0.007 1.000

Education 0.093** −0.420** 1.000

Work status 0.146** −0.192** 0.209** 1.000

Socioeconomic status −0.051** −0.040* 0.128** 0.010 1.000

Note: **P < 0.01, *P < 0.05.
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was greater than its correlation coefficient with other scales,
indicating good discriminant validity of the scales.

Structural model analysis

The fit of the model was tested using the maximum likeli-
hood method. As shown in Table 7, χ2/df was 2.895, the
root mean square error of approximation (RMSEA) was
0.023, and the comparative fit index (CFI) was 0.993, all
within an acceptable range. Other fit indices of the structural
model also met the reference values, indicating an acceptable
fit of the model.

Figure 2 shows the regression of all paths, with solid lines
representing significant relationships and dashed lines repre-
senting non-significant relationships. The standardized and
unstandardized β coefficients and detailed P values from
sociodemographic variables to the three-level health digital
divide of urban residents are shown in Table 8. Firstly, the
digital access of urban residents has a significant positive

impact on their frequency of digital use (β= 0.737,
P<0.001), which is followed by the frequency of digital
use to promote the use of internet healthcare (β= 0.047,
P<0.05), which in turn is beneficial to improve their
patient experience (β= 0.079, P<0.001). It also reflects
that the digital access divide of urban residents will
promote the generation of a digital usage divide, which
will eventually lead to the formation of a digital outcome
divide among urban residents, suggesting that there is a cas-
cading effect among the three-level divide of urban residents.

Secondly, the influence of sociodemographic factors
among urban residents reflects the main level of the health
digital divide, with variables and coefficients related to
digital access, frequency of internet use, and internet
healthcare utilization being greater than patient experience.
Therefore, our study indicates that the digital access divide
and the digital usage divide of urban residents are the
primary levels of the current state of the digital health divide.

Thirdly, age and education are closely related to both the
digital access divide and the digital usage divide. Urban
elderly are less likely to have digital access (β=−0.265,
P < 0.001), use the internet less frequently (β=−0.204,
P < 0.001), and low internet healthcare utilization
(β=−0.160, P < 0.001). On the other hand, a higher edu-
cational level is associated with a greater likelihood of
digital access (β= 0.288, P < 0.001), a higher frequency
of digital use (β= 0.098, P < 0.001), and greater internet
healthcare utilization (β= 0.118, P<0.001). Furthermore,
there are gender differences in digital access, frequency of
internet use, internet healthcare utilization, and patient

Table 5. Reliability and convergence validity.

Construct Items Loadings Average variance extracted Composite reliability Cronbach’s alpha

Socioeconomic status SES1 0.897 0.641 0.841 0.718

SES2 0.755

SES3 0.740

Frequency of digital use FDU1 0.792 0.685 0.897 0.847

FDU2 0.865

FDU3 0.849

FDU4 0.802

Patient experience SMS1 0.732 0.621 0.867 0.795

SMS2 0.859

SMS3 0.862

SMS4 0.685

Table 6. Discriminate validity.

SES FDU PE

SES 0.801

FDU 0.093 0.828

PE 0.031 0.079 0.788

Yang et al. 7



experience among urban residents. Urban females are more
likely than urban males to engage with digital technologies.
Additionally, urban individuals with higher socioeconomic
status exhibit a higher frequency of digital use (β= 0.030,
P<0.01), greater internet healthcare utilization (β= 0.032,
P < 0.05), and higher patient experience (β= 0.039,
P < 0.05). There is a weak relationship between work
status and frequency of internet use of urban residents
(β= 0.030, P < 0.01).

Discussion and conclusions
This study constructed a three-level framework for the
health digital divide among urban residents and systematic-
ally analyzed the cascading relationships from the digital
access divide to the digital usage divide and then to the
digital outcome divide using SEM. The study also assessed
the potential flow of influences along these cascades, con-
sidering the impact of sociodemographic factors, and ana-
lyzed the main level of the health digital divide among
urban residents. Among the participants, 80% of urban resi-
dents had digital access, but less than 20% of urban resi-
dents utilized internet healthcare. The following are the
key findings of this study.

The study identified a series of potential cascading
effects in the health digital divide of urban residents,
where the effects propagate along the digital pathway, indi-
cating a cascading progression in the health digital divide of
urban residents. The disparities between urban residents in
access or use of digital health technologies eventually mani-
fest as a divide in healthcare utilization or health outcomes.
This cascading effect may contribute to the perpetuation of
the health digital divide and further exacerbate health
inequalities among urban residents.30 Similar to our
study, research conducted by Wei et al. found that the first-
level digital divide affects the second-level digital divide,
which, in turn, influences the third-level digital divide,
based on social cognitive theory and in the context of
e-learning.27

The potential influences of sociodemographic character-
istics reflect the extent of the health digital divide among
urban residents.24 The number and size of variables
related to the digital access and usage divide are greater
than those related to digital outcome divide, indicating
that the health digital divide among urban residents primar-
ily manifests in the levels of access and usage. Firstly, this is
because access to digital health technologies is a prerequis-
ite for use and benefit. Although the internet penetration
rate in China has been increasing in recent years, there
are still differences in the demographic structure of urban
internet users.4 Secondly, sociodemographic factors may
influence urban people’s ability and opportunities to use
digital health technologies, thereby creating digital usage
divide among different urban residents.24 Lastly, it may
be because inequalities in access or usage among urbanTa
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residents are easier to observe and measure, while the meas-
urement of digital outcome divide varies depending on the
research context.31 In addition, the digital outcome divide
may be a cumulative effect that takes longer to fully mani-
fest. Consistent with previous research, the health digital
divide exists in at least two dimensions: the digital access
and usage divide.32,33

Among the sociodemographic variables examined in the
survey, the age and education of urban residents emerged as
stronger potential influencing factors. Both variables have
direct and independent effects on the digital access and usage
divide, but they do not have a direct impact on the digital
outcome divide. Their effects occur in the early stages of the
digital pathway. This is mainly because older residents may
be associated with lower experience and ability to engage in
digital technology, leading to greater barriers to digital technol-
ogy access and usage.34 Similarly, a lower educational level
may result in insufficient digital skills and application capabil-
ities,35 limiting the ability of this population to utilize digital
health services and contributing to the existence of the digital
access and usage divide. These findings have been supported
by other studies as well.35–37

Furthermore, the gender of urban residents has a certain
influence on the digital access, usage, and outcome divide,
with females showing higher levels of digital access, usage,
and satisfaction with medical services compared to males.
This goes against the findings of some existing research38

and may be attributed to higher health concerns and
service needs among females. Females often shoulder
greater responsibilities for caregiving within households,39

and digitalized healthcare services provide a convenient,
efficient, and privacy-protected avenue that enhances their

engagement in the realm of digital healthcare services and
improves accessibility to healthcare services. The work
status of urban residents is associated with the digital access
and usage divide, primarily driven by the occupational
needs of employees. Employees may require internet usage
for information search and communication with clients and
colleagues, thereby increasing their digital access and
usage frequency. This finding is similar with the research
by Cao et al., which found a correlation between employ-
ment status and digital technology use.24 The socioeconomic
statuses of urban residents also have a certain influence on
the digital usage and outcome divide. On one hand, indivi-
duals with higher socioeconomic status tend to have higher
digital health literacy, which promotes the use of digital
health technologies.40 On the other hand, individuals with
higher socioeconomic status often have more opportunities
to access health knowledge and information, making them
more likely to encounter information related to digital
health and healthcare services,41 thus improving the patient
experience.

Theoretical implications

This study has several theoretical implications. Firstly, by
systematically constructing and analyzing the health
digital divide among urban residents, this study confirms
the existence of cascading effects between different
levels, providing a foundation for a deeper understanding
of the health digital divide among urban residents in the lit-
erature. Secondly, revealing the influence of urban sociode-
mographic factors on the cascades and the flow of influence
along the digital pathway provides a more comprehensive

Figure 2. The impact of sociodemographic factors on third level divide among urban residents.
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understanding of the factors and pathways influencing the
health digital divide among urban residents, thus providing
theoretical support for bridging the health digital divide
among urban residents. Lastly, by using large-scale national

survey data (CSS2021), this study verifies that the digital
access and usage divide is the main level of the health
digital divide among urban residents, which can serve as
a reference for future empirical research on these divides.

Table 8. Path coefficient analysis of the health digital divide among urban residents.

Link
Standardized load
factor

Standard
error

Critical
ratio

Unstandardized load
factor P

Digital access←Gender −0.037 0.011 −2.720 −0.029 0.007

Digital access← Age −0.265 0.000 −17.210 −0.007 <0.001

Digital access← Education 0.288 0.006 18.634 0.109 <0.001

Digital access←Work status 0.091 0.011 6.637 0.073 <0.001

Digital access← Socioeconomic status 0.006 0.010 0.509 0.005 0.611

Frequency of digital use←Gender −0.070 0.033 −7.419 −0.243 <0.001

Frequency of digital use←Age −0.204 0.002 −11.576 −0.024 <0.001

Frequency of digital use← Education 0.098 0.027 6.050 0.162 <0.001

Frequency of digital use←Work status 0.030 0.032 3.267 0.104 0.001

Frequency of digital use← Socioeconomic
status

0.047 0.026 5.894 0.155 <0.001

Frequency of digital use←Digital access 0.737 0.165 19.425 3.201 <0.001

Internet healthcare utilization←Gender −0.049 0.013 −2.968 −0.039 0.003

Internet healthcare utilization← Age −0.160 0.001 −8.028 −0.004 <0.001

Internet healthcare utilization← Education 0.118 0.007 6.116 0.045 <0.001

Internet healthcare utilization←Work status 0.006 0.013 0.369 0.005 0.712

Internet healthcare utilization←
Socioeconomic status

0.032 0.012 2.051 0.024 0.040

Internet healthcare utilization← Frequency of
digital use

0.047 0.005 2.119 0.011 0.034

Patient experience←Gender −0.054 0.017 −2.979 −0.052 0.003

Patient experience← Age −0.037 0.001 −1.867 −0.001 0.062

Patient experience← Education 0.016 0.009 0.805 0.007 0.421

Patient experience←Work status −0.016 0.018 −0.889 −0.016 0.374

Patient experience← Socioeconomic status 0.039 0.016 2.291 0.036 0.022

Patient Experience← Internet Healthcare
Utilization

0.079 0.022 4.239 0.095 <0.001
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Practical implications

Based on the empirical findings, this study provides the fol-
lowing recommendations. Firstly, it is recognized that as
the health digital divide among urban residents progresses,
it may bring more profound social impacts and health
inequalities to urban residents. To this end, it is necessary
to clarify the development direction and goals of digital
health, strengthen cooperation among multiple departments
such as healthcare, medical insurance, and medicine, and
improve the application level of digital health among
urban residents. Secondly, more attention should be paid
to the issue of digital access and usage divide. It is neces-
sary to increase the government’s financial investment in
the popularization of digital technology, improve the digit-
alization level in the health field, and lay a good foundation
for ensuring the accessibility and accessibility of digital
health services. Thirdly, attention should be paid to specific
urban social population groups: age and education have a
significant impact on the acquisition and use of numbers.
Therefore, for the urban elderly, a dedicated elderly area
can be set up on the mobile end, and the user interface
can be modified to adapt to aging, achieving accessibility
for the elderly; Promoting digital health services centered
around urban households and fully leverage the role of
family and friends in improving the health of the urban
elderly; Be able to use easy to understand language,
visual aids such as hieroglyphs, to minimize text input
and minimize technical barriers for low-educated urban
residents.

Limitations
There are certain limitations to the current study. Firstly, it is a
cross-sectional study, which may limit the establishment of
causal relationships using SEM. Sociodemographic variables
are long-term values and do not change significantly over
time. However, the development of digital health is constantly
evolving in our environment, so further research may yield
different results. Secondly, this study analyzes the formation
of the health digital divide among urban residents from the
perspective of sociodemographic factors and suggests that
future research should delve deeper into the fundamental
reasons and mechanisms behind its formation. Thirdly, due
to data limitations, the study focused only on the health
digital divide among urban residents. It is recommended for
future research to expand the scope and explore the mechan-
isms of the health digital divide more comprehensively.

Conclusions
This study confirms the existence of cascading effects in the
health digital divide among urban residents, where the
impacts of digital access and usage divide may further
lead to the formation of digital outcome divide. Currently,

the health digital divide among urban residents primarily
manifests in the levels of digital access and usage.
Therefore, to prevent the widening of the health digital
divide among urban residents, it is important to improve
digital access and usage among urban elderly, those with
lower educational levels, and males. This study significantly
enhances our theoretical understanding of the health digital
divide among urban residents and can assist governments
and relevant organizations in formulating policies to bridge
the health digital divide among urban residents.
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