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Background: The widely accessible Internet has boosted an enthusiasm for eHealth in

China, but we know little about eHealth behaviors in the general population.

Objective: To assess the prevalence of eHealth behaviors in general Chinese population

and identify the predictors of digital divide.

Methods: A nationally representative survey was administered in 2016–2017 with

a sample size of 4,043. Five eHealth behaviors were assessed: search health

information, communicate with healthcare providers, connect with patients of similar

health conditions, buy medicine, and make doctor’s appointment online. Multivariate

logistic regression was employed to assess the independent relationship between

eHealth behaviors and key demographic variables.

Results: About 33% of participants have ever searched health information online, and

the prevalence of other eHealth behaviors was less than 10%. The adoption of eHealth

behaviors was significantly associated with younger age, more education, higher income,

and urban residence. By contrast, gender, employment status, health insurance, and

health status were not associated with eHealth behavior.

Conclusion: The adoption of eHealth behaviors in the general Chinese population was

low, and a significant digital divide exists. We caution against the speedy development

of Internet hospitals and call for more resources allocated to bridge digital health divide.

Keywords: eHealth behavior, national survey, digital divide, Health informatics, China

INTRODUCTION

The healthcare system in middle- and low-income countries continue to face considerable
challenges in providing accessible, affordable, and quality health services to a large population.
The rapid penetration of Internet and mobile tools offers a promising solution to address these
mounting challenges. Despite the growing enthusiasm and evidence base, recent systematic reviews
suggested that the quantity and quality of eHealth programs are still limited, and few pilot programs
have been scaled-up or translated into sustainable policies (1).

As the most populous developing country, China is facing such mounting challenges as limited
healthcare resources, unequal access to healthcare, substantial rural-urban health disparities, and
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an aging population. The massive healthcare reform since 2009
was aimed to address these challenges (2). China also hosts
the largest population of netizens. As of 2016, China had 731
million Internet users (penetration rate 53%) and 1.3 billion
mobile phone users (penetration rate of 90%) (3). The Chinese
government is encouraging all healthcare agencies to utilize
China’s robust telecommunication infrastructure to assist in
national healthcare reform initiatives; an increasing number
of government-sponsored Internet hospitals and eHealth
interventions have been established (4–6). However, a closer
look at the data from the burgeoning eHealth initiatives revealed
that most eHealth interventions were pilot projects conducted
in major metropolitans; (5, 6) and the surveys on attitudes
toward eHealth programs were typically collected from medical
professionals or based on small convenience samples (7, 8). Data
are missing on the readiness of eHealth adoption in the general
Chinese population.

The literature from developed countries such as the U.S.
suggested that access to mobile tools is not equivalent to using
mobile tools for health purposes; and despite ubiquitous access
to Internet, a persistent digital divide persists (9). Within such
a complex context of high enthusiasm of Chinese government
to promote Internet hospitals and limited global evidence
of eHealth program sustainability from middle- and low-
countries (1, 5), understanding eHealth behaviors of the Chinese
population is an essential first step to formulate evidence-based
eHealth policies. The current study aimed to fill up this literature
gap by presenting a profile of eHealth behaviors in the general
Chinese population with two research questions: (1) what’s the

TABLE 1 | Independent association of eHealth behavior and key demographics (n = 4,043).

Search health

info online

Buy medicine

online

Communicate with

patient peers online

Communicate with

doctors online

Make appointment

online

Usea 33.3% 9.4% 8.2% 10.0% 10.1%

Independent variable aORb

(95% CI)c
aOR

(95% CI)

aOR

(95% CI)

aOR

(95% CI)

aOR

(95% CI)

Age 0.94***

(0.94–0.95)

0.96***

(0.95–0.97)

0.97***

(0.96–0.97)

0.95***

(0.94–0.96)

0.95***

(0.94–0.96)

Gender(female vs.

male)

0.95

(0.81–1.13)

1.07

(0.84–1.35)

1.14

(0.89–1.45)

1.04

(0.83–1.30)

1.23

(0.98–1.56)

Educationd 2.03***

(1.85–2.24)

1.48***

(1.29–1.70)

1.35***

(1.17–1.55)

1.37***

(1.20–1.56)

1.70***

(1.48–1.95)

Per capital income 1.25***

(1.16–1.35)

1.24***

(1.11–1.38)

1.14*

(1.02–1.28)

1.16**

(1.05–1.29)

1.36***

(1.21–1.52)

Residence

(rural vs. urban)

0.54***

(0.45–0.65)

0.63**

(0.46–0.85)

0.54***

(0.39–0.74)

0.62***

(0.46–0.82)

0.52***

(0.38–0.71)

Employment 0.89

(0.74–1.09)

0.91

(0.70–1.20)

1.22

(0.92–1.63)

0.92

(0.71–1.19)

0.98

(0.74–1.28)

Have insurance 1.20

(0.88–1.64)

1.31

(0.84–2.06)

1.03

(0.66–1.60)

1.08

(0.72–1.63)

1.10

(0.72–1.70)

Health status

(good vs. poor)

1.07

(0.91–1.26)

1.08

(0.85–1.36)

0.95

(0.75–1.21)

0.94

(0.75–1.18)

0.82

(0.67–1.03)

aAll percentage was calculated based on total sample of 4,043.
baOR, Adjusted odds ratio.
c95% CI, 95% confidence interval.
dEducation was created as an ordinary variable consisting of no schooling, primary school, middle school, high school, and college or above.

***P < 0.001.

prevalence of eHealth behaviors in China, and (2) what are the
factors associated with adoption of eHealth behaviors?

METHODS

Data Source
The survey was conducted through the research project of China

Governance and Public Policy Surveys (CGPPS), collaborated by
the Texas A&M University (TAMU) in US and Southwestern
University of Finance and Economics (SWUFE) in China from
2016 to 2017. The CGPPS employed a three-stage stratified

probability proportion to size (PPS) random sample design with
additional onsite GPS/GIS remote sensing sampling strategy to
draw a representative sample of Chinese adults aged 18 and
older in mainland China (excluding Tibet, Hong Kong, and
Macau). A total 6,682 respondents were drawn and contacted,
and 4,043 interviews were completed, yielding a final response

rate of 60.50%. The survey was administered through random
dialing Computer Aided Telephone Interviewing (CATI) system.
All data were double entered and quality checked. The study
protocol was approved by the Institutional Review Boards in
TAMU and SWUFE.

Measures
The 5 measures of eHealth behaviors were adopted from the US
National Cancer Institute’s Health Information National Trends
Survey (HINTS). Since its inception in 2003, the biennial survey
of HINTS has been considered as the leader in measuring
eHealth behaviors (10). The measures included: (1) search health
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information online, (2) buy medicine online, (3) communicate
with healthcare providers online, (4) connect with patients
of similar health conditions online, and (5) make doctor’s
appointment online. Demographic characteristics included age,
gender, education, rural/urban residence, employment status,
income, and health insurance. In this study, education was
transformed into an ordinal variable of 5 categories: no schooling
or primary school, middle school, high school or vocational
school, and college or above. Income was measured per capita
income and was log-transformed for its skewness of distribution.
Health outcome was measured by self-reported health; and the
responses were dichotomized to good health (good or very good)
and poor health (fair, poor, or very poor).

Data Analysis
We first analyzed the distribution of the five eHealth behaviors,
then we used Chi-square (for categorical variables) and t-test
(for continuous variables) to examine the relationship between
each eHealth behavior and demographic variables. We then
used multivariate logistic regression to examine the independent
relationship between eHealth behavior and key demographics.
We used STATA 12.0 for data analysis; SVY procedures were used
to account for complex sampling design in estimating standard
errors and incorporate sampling weights to inferential statistics.

RESULTS

The survey data revealed that 51% of the 4,043 participants
had used Internet. However, only 33.3% of participants
had searched health information, 9.4% bought medicine
online, 8.2% communicated with peers of similar conditions,
10.0% communicated with doctors, and 10.1% made doctor’s
appointment online. Table 1 presents the independent
association of key demographics and each eHealth behavior.
Specifically, younger age, more education, higher income, and
urban residence were significant predictors for all eHealth
behaviors. The most significant predictor was rural/urban
residence; urban residents were about twice more likely to
engage in eHealth behaviors than their rural counterparts. On
the other hand, gender, employment status, health insurance,
and health status were not associated with any eHealth behavior.

DISCUSSION

Our findings suggested that access to Internet was not equivalent
to eHealth behaviors, with 51% population have used Internet,
only 33% Chinese have searched health info online and 10%
used online healthcare communication or management. Chinese
eHealth behaviors were strongly predicted by socio-economic
status (SES), indicating a significant digital divide. The eHealth
behavior adoption rates in China were lower than those in the US
(10∼33 vs. 18∼57%) (11), but the patterns of persistent digital
divide were similar (9); except that a significant rural-urban
divide exists in China.

This study is limited in the following aspects. First, like
other national surveys, potential volunteer and sampling biases

might exist. However, our sampling scheme and data collection
methods have been used in other credible national surveys;
the response rates and participants demographic characteristics
were similar to other national surveys (3, 10). Second, we only
measured five eHealth behaviors and might have missed other
important eHealth behaviors. More than 90% Chinese own a cell
phone (3), how they used mobile apps or cell phones for health
purposes needs further study. And finally, the cross-sectional
nature of the study design prohibits interpretation of causal
relationship.

Despite these limitations, the current study reports the first
national survey on eHealth behaviors in China and one of
the first from middle- and low-income countries. The low
adoption rates of eHealth behaviors and significant digital divide
suggested that the general Chinese population might not yet
be ready for the “Internet hospitals” or “intelligent healthcare”
(4, 5). Literature from high-income countries suggested that the
ubiquitous Internet access has created a persistent digital divide
and the eHealth movement has exacerbated health disparities
(12). A recent survey on acceptance of Internet hospitals
in some urban residents found that a majority of Chinese
were reluctant to use such a system; instead, their primary
concerns were long waiting time and difficulties of making a
doctor’s appointment (8). Our data of low prevalence of eHealth
behaviors in the general population corroborated with such
observations.

To conclude, we share the optimistic vision of eHealth
systems in China, but low adoption of eHealth behaviors and the
significant digital divide as evidenced in this study underscore
the insufficient readiness of Internet hospitals in the general
public. Hefty investment on Internet hospitals which may
benefit only the young, healthy, educated, and wealthy urban
residents, and further aggregate health disparities. We call for
more resources for healthcare infrastructure building in the
underserved communities and reduction of the digital health
divide.

ETHICS STATEMENT

The study protocol, including the national survey protocol, was
approved by the Institutional Review Boards in the Texas A&M
University in US and the Southwestern University of Finance and
Economics in China.

AUTHOR CONTRIBUTIONS

YAH conceptualized and designed the study. ZZ analyzed the
data. YAH drafted the manuscript and ZZ contributed in
revision.

ACKNOWLEDGMENTS

The study was supported by Texas A&M University PESCA
Award and T3 grant.We appreciate the administrative support in
survey data collection from Southwestern University of Finance
and Economics in China.

Frontiers in Public Health | www.frontiersin.org 3 September 2018 | Volume 6 | Article 274

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


Hong and Zhou A Profile of eHealth Behaviors in China

REFERENCES

1. Hall CS, Fottrell E, Wilkinson S, Byass P. Assessing the impact of mHealth

interventions in low- and middle-income countries–what has been shown to

work? Glob Health Action (2014) 7:25606. doi: 10.3402/gha.v7.25606

2. Yip W, Hsiao W. Harnessing the privatisation of China’s fragmented health-

care delivery. Lancet (2014) 384:805–18. doi: 10.1016/S0140-6736(14)61120-X

3. Hong YA, Zhou Z, Fang Y, Shi L. The digital divide and health disparities in

China: evidence from a national survey and policy implications. JMed Internet

Res. (2017) 19:e317. doi: 10.2196/jmir.7786

4. Tu J, Wang C, Wu S. The internet hospital: an emerging innovation in China.

Lancet Glob Health (2015) 3:e445–6. doi: 10.1016/S2214-109X(15)00042-X

5. Xie X, Zhou W, Lin L, Fan S, Lin F, Wang L, et al. Internet hospitals

in china: cross-sectional survey. J Med Internet Res. (2017) 19:e239.

doi: 10.2196/jmir.7854

6. Tian M, Zhang J, Luo R, Chen S, Petrovic D, Redfern J, et al. mHealth

Interventions for health system strengthening in China: a systematic review.

JMIR Mhealth Uhealth (2017) 5:e32. doi: 10.2196/mhealth.6889

7. Liu Y, Ren W, Qiu Y, Liu J, Yin P, Ren J. The use of mobile phone and

medical apps among general practitioners in hangzhou city, Eastern China.

JMIR Mhealth Uhealth (2016) 4:e64. doi: 10.2196/mhealth.4508

8. Zhang H, Zhang H, Wang X, Yang Z, Zhao Y. Analysis of requirements for

developing an mHealth-based health management platform. JMIR Mhealth

Uhealth (2017) 5:e117. doi: 10.2196/mhealth.5890

9. Hong YA, Cho J. Has the digital health divide widened? Trends of health-

related internet use among older adults from 2003 to 2011. J Gerontol B Psychol

Sci Soc Sci. (2017) 72:856–63. doi: 10.1093/geronb/gbw100

10. Nelson DE, Kreps GL, Hesse BW, Croyle RT, Willis G, Arora NK,

et al. The Health Information National Trends Survey (HINTS):

development, design, and dissemination. J Health Commun. (2004) 9:443–60.

doi: 10.1080/10810730490504233

11. Kontos E, Blake KD, Chou WY, Prestin A. Predictors of eHealth usage:

insights on the digital divide from the Health Information National Trends

Survey 2012. J Med Internet Res. (2014) 16:e172. doi: 10.2196/jmir.3117

12. Latulippe K, Hamel C, Giroux D. Social health inequalities and eHealth: a

literature reviewwith qualitative synthesis of theoretical and empirical studies.

J Med Internet Res. (2017) 19:e136. doi: 10.2196/jmir.6731

Conflict of Interest Statement: The authors declare that the research was

conducted in the absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.

Copyright © 2018 Hong and Zhou. This is an open-access article distributed

under the terms of the Creative Commons Attribution License (CC BY). The use,

distribution or reproduction in other forums is permitted, provided the original

author(s) and the copyright owner(s) are credited and that the original publication

in this journal is cited, in accordance with accepted academic practice. No use,

distribution or reproduction is permitted which does not comply with these terms.

Frontiers in Public Health | www.frontiersin.org 4 September 2018 | Volume 6 | Article 274

https://doi.org/10.3402/gha.v7.25606
https://doi.org/10.1016/S0140-6736(14)61120-X
https://doi.org/10.2196/jmir.7786
https://doi.org/10.1016/S2214-109X(15)00042-X
https://doi.org/10.2196/jmir.7854
https://doi.org/10.2196/mhealth.6889
https://doi.org/10.2196/mhealth.4508
https://doi.org/10.2196/mhealth.5890
https://doi.org/10.1093/geronb/gbw100
https://doi.org/10.1080/10810730490504233
https://doi.org/10.2196/jmir.3117
https://doi.org/10.2196/jmir.6731
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

	A Profile of eHealth Behaviors in China: Results From a National Survey Show a Low of Usage and Significant Digital Divide
	Introduction
	Methods
	Data Source
	Measures
	Data Analysis

	Results
	Discussion
	Ethics Statement
	Author Contributions
	Acknowledgments
	References


