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Abstract
Background: Internet-based online virtual health services were originally an important way for the Chinese government to
resolve unmet medical service needs due to inadequate medical institutions. Its initial development was not well received. Then,
the unexpected COVID-19 pandemic produced a tremendous demand for telehealth in a short time, which stimulated the explosive
development of internet hospitals. The Second Affiliated Hospital of Zhejiang University (SAHZU) has taken a leading role in
the construction of internet hospitals in China. The pandemic triggered the hospital to develop unique research on health service
capacity under strict quarantine policies and to predict long-term trends.
Objective: This study aims to provide policy enlightenment for the construction of internet-based health services to better fight
against COVID-19 and to elucidate future directions through an in-depth analysis of 2 years of online health service data gleaned
from SAHZU’s experiences and lessons learned.
Methods: We collected data from SAHZU Internet Hospital from November 1, 2019, to September 16, 2021. Data from over
900,000 users were analyzed with respect to demographic characteristics, demands placed on departments by user needs, new
registrations, and consultation behaviors. Interrupted time series (ITS) analysis was adopted to evaluate the impact of this
momentous emergency event and its long-term trends. With theme analysis and a defined 2D model, 3 investigations were
conducted synchronously to determine users’ authentic demands on online hospitals.
Results: The general profile of internet hospital users is young or middle-aged women who live in Zhejiang and surrounding
provinces. The ITS model indicated that, after the intervention (the strict quarantine policies) was implemented during the outbreak,
the number of internet hospital users significantly increased (β_2=105.736, P<.001). Further, long-term waves of COVID-19 led
to an increasing number of users following the outbreak (β_3=0.167, P<.001). In theme analysis, we summarized 8 major demands
by users of the SAHZU internet hospital during the national shutdown period and afterwards. Online consultations and information
services were persistent and universal demands, followed by concerns about medical safety and quality, time, and cost. Users’
medical behavior patterns changed from onsite to online as internet hospital demands increased.
Conclusions: The pandemic has spawned the explosive growth of telehealth; as a public tertiary internet hospital, the SAHZU
internet hospital is partially and irreversibly integrated into the traditional medical system. As we shared the practical examples
of 1 public internet hospital in China, we put forward suggestions about the future direction of telehealth. Vital experience in the
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construction of internet hospitals was provided in the normalization of COVID-19 prevention and control, which can be
demonstrated as a model of internet hospital management practice for other medical institutions.
(JMIR Med Inform 2022;10(6):e37042) doi: 10.2196/37042
KEYWORDS
COVID-19; telehealth; e-consultation; dynamics of health care topics; China health system

Introduction
Digital health care is on the frontline in the fight against
COVID-19, during which strict quarantine policy deterred most
public access to onsite health care [1]. In response, online
services from internet hospitals were quickly mobilized and
dramatically upgraded as emergency relief measures for
COVID-19 prevention and control in China. The pandemic
accelerated the development of telehealth, including
complementary services to existing departments, policy support,
and rapid development and implementation of internet hospitals
[2]. Internet hospitals, in general, are online medical platforms
that combine online and offline access to medical institutions
to provide a variety of telehealth services directly to patients.
To date, 4 kinds of services have been equipped, including
convenience services (booking appointments, checking test
results), online medical services (electronic prescriptions),
telemedicine (health education), and related support (follow-up
consultations) [3]. There are 3 types of internet hospitals in
China:
government-oriented,
hospital-oriented,
and
enterprise-oriented [4]. Routinely, Chinese patients go to
hospitals, repeatedly queuing for registration, inquiries, or
medical checkups in different departments [5]. Internet hospitals
are able to render multiple services and offer essential medical
support, surmounting geographical and time-related barriers
[6]. Generally, internet hospitals in huge demand alleviate the
imbalance of limited medical resources and increased burden
of chronic diseases [7].
In China, the internet hospital is part of an ambitious plan,
“Healthy China 2030 initiative,” released by the Chinese
government in 2016. One of the important tenants of the plan
is to make full use of internet technology to promote the
integration of the internet and medical care, which is known as
the “internet-plus-healthcare plan.” The construction of internet
hospitals is an important part of the plan. The outbreak of
COVID-19 greatly stimulated the explosive growth of internet
hospitals. In 2016, there were only 25 internet hospitals [8]. By
December 31, 2020, 1004 [9] had been established, and by June
2021, this number had increased to 1600 [10]. By 2017, the
market size of internet medical services in China will be 32.5
billion yuan, with an estimated 250 million users [11]. The rapid
excessive growth of internet hospitals urgently calls for a
summary of relevant experience and construction guidance to
ensure the healthy development of internet hospitals.
Worldwide, studies verified that, in the initial stage of the
pandemic, there was a considerable amount of emerging
literature on telehealth in most high-income countries [11]. For
example, in the United States, approximately 60.0% of health
care consumers reported that they first search online for
information about an intended doctor through the internet
https://medinform.jmir.org/2022/6/e37042
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hospital site or physician-rating websites before making a choice
[12]. In addition, 59% of health care consumers confirm their
choice based on the evaluation of doctors by internet hospitals
or physician-rating websites [13]. However, the application of
telehealth in resource-limited settings and low- and
middle-income countries must be established to make the most
of its potential and transform health care for the world’s
population [14]. The definition, functions, boundaries, and
hidden problems of internet hospitals are in urgent need of
updated consensus to realize their potential and promote health
care in the future.
SAHZU has played a pioneering and leading role in China's
development of internet hospitals. SAHZU is located in
Hangzhou, the cradle of well-known internet enterprises (eg,
Alibaba and NetEase). SAHZU is one of the oldest public
general hospitals, ranking in the top 10 among national general
hospitals in China. As the “forerunner” of online medical care
in China, the hospital took the lead in 2017 to launch an internet
hospital and has continuously updated its capabilities. To date,
almost 900,000 users have registered at SAHZU's Internet
Hospital, which provides services to more than 1 million
individuals per month. It initiated free online consultation and
medication delivery services from January 27, 2020, to March
27, 2020, covering the lockdown period of the province. On
March 15, 2020, China's first relevant group standard,
Regulations on Online Consultation Services for Infectious
Diseases, was released [15]. In the following 18 months, the
hospital modified its strategies in promoting smart-assisted
services as COVID-19 surged and subsided.
The pandemic triggered this unique research on health service
capacity under strict quarantine policies. Only a few studies
have reported the maximum usage of online hospital services
during major public health emergencies. The strength of this
study might be long-term follow-ups that further identify users’
behavior patterns and provide implications for the construction
of global internet hospitals in the COVID-19 era. Of note, we
captured the authentic demands of online health care seekers
during the national blockade at the beginning of the pandemic.
This study aimed to demonstrate the changes and trends in
internet hospital applications during the COVID-19 pandemic
in China.

Methods
Study Timeline
On January 30, 2020, the World Health Organization declared
COVID-19 to be a public health emergency of international
concern. SAHZU efficiently responded by establishing a free
online consultation portal and received more than 10,000
consultation requests in the following 2 months. On February
JMIR Med Inform 2022 | vol. 10 | iss. 6 | e37042 | p. 2
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difficulties in obtaining regular medications. As an
observational, cross-sectional study, we defined time periods
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as shown in Figure 1, whereas the investigation timeline
primarily synchronized with national policies.

Figure 1. Study timeline. WHO: World Health Organization.

Data Collection and Analysis Methods
The data sources in this paper were divided into 2 categories:
quantitative data and qualitative data. Multiple data sources and
research methods are illustrated in Figure 2.
Figure 2. Data sources and analysis methods. ITS: intermittent time series.

Data Collection
Quantitative Data
Data from all internet hospital users, including daily registration
numbers and user demographics (gender, age, geolocation,
choice of specific department, and service needs), were collected
on August 15, 2021.
Qualitative Data
As the basis of the initial research (first survey) and the
qualitative research of this study, 15,990 conversation flows
during the outbreak period under the national shutdown were
reviewed in this study.
https://medinform.jmir.org/2022/6/e37042
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The first step was data reduction. This study is based on
real-world data, and dialogue between doctors and patients
contains grammar errors, dialects, and nonstandard expressions.
Thus, the dialogue flow needs to be manually analyzed to
address one of the major demands we classified.
Second, there was required prework before the analysis. For
instance, more than one kind of demand could be included in a
consultation case; therefore, the sum of the counts is not equal
to the total number of cases. Moreover, a single user could have
initiated several consultation cases with different needs or
different patients because the platform allows users to initiate
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consultations for themselves or their family members using
valid patient IDs.

Thus, we preprocessed the dialogue between doctors and patients
before formally processing the data.

Third, every entry in the data set was de-identified, including
the gender, age, patient’s chief complaint and previous
diagnoses, the department of the clinician the patient consulted,
and the content of the conversation without private information.

Following the data reduction task, our theme analyses followed
3 steps: (1) theme formation, (2) theme matching along themes
and patterns observed in the conversations, and (3) theme
comparison across practice sites. Finally, we identified 8 major
categories of demands from users, as listed in Table 1.

Table 1. Major categories of demands under the national shutdown period.
Number

Major categories of demands

1

Follow-up consultation

2

Drug refill

3

Consultation on common symptoms

4

Consultation on suspected symptoms of COVID-19

5

Information service

6

Psychological support

7

Rescheduling of treatment

8

Guidance on protective measures

The data were independently reviewed by 8 members of the
investigative team, making methodological memos, theoretical
memos, and preliminary interpretations. Individual researcher
analyses and interpretations were discussed by the research team
throughout the project. The themes and patterns were further
refined, and new themes were cogenerated. All themes were
developed through a process of articulating a unifying idea that
represented interpretations from multiple data points. Conceptual
labels were assigned to organize themes according to a common
thread among ideas. In each step, themes were refined, whereby
similarly labelled ideas were combined into themes and given
more general labels. Disagreements were resolved through group
discussion until consensus was reached. Finally, unstructured
data were assigned to 8 major categories and then cleaned by
the same researcher to keep the classification results unified. In
our following question surveys, the users of our sample survey
came from the users of our theme analysis.
To further investigate the needs and trends in patient behavior
during online health service, we conducted 2 follow-up
questionnaire surveys in November 2020 and June 2021,
corresponding to the start and end of the second wave of the
pandemic, respectively. The questionnaire (see Multimedia
Appendix 1) includes 3 questions with fixed options: main
reasons for using internet hospitals during the pandemic, changes
in their way of accessing medical care after the pandemic, and
major concerns about telehealth services. Interviewees were
randomly selected from those who used internet services during
the pandemic outbreak. At the start and finish of this second
wave, 2 random online or telephone surveys were completed.
Among the randomly selected 1100 actual internet hospital
users for each survey, 1060 and 805 valid questionnaires were
collected, respectively. All surveys were conducted
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anonymously, and each person only answered 3 questions from
the predesigned questionnaire.
Ethics Approval
Our study protocol and procedures for informed consent before
the formal survey were approved by the hospital ethics
committee (Approval Number 2021-0761). Participants were
required to answer a yes or no question to confirm their
willingness to participate voluntarily. After confirmation of the
question, the participant was directed to complete the
questionnaire.

Analytical Methods
Interrupted Time Series Analysis
Interrupted time series (ITS) analysis was adopted to evaluate
the impact of momentous emergency events (Multimedia
Appendix 2). To identify use prompted by the pandemic, we
assessed differences in new daily consultation numbers from
July 15, 2019, to September 15, 2021, with a baseline period
(November 1, 2019, to January 26, 2020) and after the national
lockdown response (March 18, 2020, to June 30, 2020). We
conducted a multistage comparison of the development of online
medical treatment (October 1, 2020, to April 10, 2021, and April
11, 2021, to September 16, 2021); thus, the long-term impact
of the pandemic was also considered in the ITS analysis.
2D Analysis
To gain deep insight into the changes in patient demands, we
modeled the proportion and increase or decrease of each demand
through a 2D model. A matrix chart with 4 quadrants was
designed; the abscissa is the rate of change, and the ordinate is
the distribution. Different functions fall into typical quadrants,
as expressed in Figure 3.
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Figure 3. 2D model.

The first quadrant is a universal type, with a large proportion
of demand and upwards change in different periods. The second
quadrant is an improved choice, relatively stable, with a large
proportion of demand but downward changes. The third quadrant
is a silent type, with a small proportion of demand and
downward changes in different periods. The fourth quadrant is
the potential needs; the proportion of demand is small, but the
changes are upwards. Furthermore, this 2D model was also used
to classify the data on changes in patients’ ways of accessing
medical care and concerns.
Statistical Analysis and Visualization
SPSS 25.0 software (28.0.1; IBM Corp, Armonk, NY) was used
for data analysis. Frequencies and percentages were used for
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categorical data. The chi-square test was adopted for
comparisons between groups. A 2-tailed P value <.05 was
considered statistically significant.

Results
Demographic Composition of All Users and Their
Online Choices
The demographic composition of internet hospital service users
was analyzed based on August 15, 2021 (Figures 4 and 5). In
comparison, we also describe the demographic characteristics
of online patients from January 27, 2020, to March 27, 2020
(Figure 6) and those active in online consultation during
quarantine (Figure 7).
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Figure 4. Regional composition of all Second Affiliated Hospital of Zhejiang University School of Medicine (SAHZU) internet hospital users before
August 15, 2021.

Figure 5. Regional composition of Second Affiliated Hospital of Zhejiang University School of Medicine (SAHZU) internet hospital users in Zhejiang
Province before August 15, 2021.
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Figure 6. Comparison of the age group composition of Second Affiliated Hospital of Zhejiang University School of Medicine (SAHZU) internet
hospital users before August 15, 2021, and those during the pandemic outbreak period from January 27, 2020, to March 27, 2020.

Figure 7. Age and gender distributions for all online consultation participants during the pandemic outbreak period (January 27, 2020, to March 27,
2020). Information for cases such as infants or older adults was apparently completed by their family members.
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We illustrate a change in department choice among requests for
online consultation (Figure 8), mainly an increase for the
gynecology, endocrinology, obstetrics, and orthopedics
departments. During the COVID-19 outbreak, the SAHZU
internet hospital began to offer free online consultations and
assembled a highly responsive team that remained stable
afterwards. With respect to the departments focused on the most
common and chronic diseases, the number of online
consultations increased significantly over the long term. The
choice of internet hospital functions (Figure 9) showed that
users were mainly interested in appointment registration and
test result queries, followed by online consultation. During the

Ge et al
initial outbreak, the use of online consultation services such as
team consultation, picture and text consultation, and medication
consultation increased significantly. In the fairly stable period
that followed, users gradually returned to making appointments
and requesting test results.
Figure 10 lists the departments that received the most
consultation requests in the first outbreak period, January 27,
2020, to March 27, 2020. We identified 8 major categories of
demands (Figure 11), which have shown different usage patterns
over time. The distribution of the major demands was plotted
in chronological order, revealing the trends in detail (Multimedia
Appendix 3).

Figure 8. The clinical departments that received the most consultation requests.
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Figure 9. Changes in Second Affiliated Hospital of Zhejiang University School of Medicine (SAHZU) internet hospital users' demands over time.

Figure 10. The most frequently consulted departments from January 27, 2020, to March 27, 2020.
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Figure 11. The main demands from Second Affiliated Hospital of Zhejiang University School of Medicine (SAHZU) internet hospitals patients from
January 27, 2020, to March 27, 2020.

Changes in New Registrations
The number of new registrations changed over time, while the
main users of the SAHZU internet hospital remained 21- to
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35-year-old women (Figure 12). Sudden peaks corresponded
to the free consultation activities and Spring Festival. The
number of consultations increased significantly during the
national quarantine (Figure 13).
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Figure 12. Daily Second Affiliated Hospital of Zhejiang University School of Medicine (SAHZU) internet hospital user growth from August 16, 2019,
to August 15, 2021.

Figure 13. The number of new Second Affiliated Hospital of Zhejiang University School of Medicine (SAHZU) internet hospital consultations per
day from August 16, 2019, to August 15, 2021.
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ITS Analysis of New Registrations
We conducted a 2-stage ITS analysis targeting new consultation
users from July 2019 to September 2021, using data from the
SAHZU internet hospital online consultation platform. The first
group of data (July 15, 2019, to September 15, 2020) was used
to assess the temporary effect on the utilization rate of online
medical treatment attributed to domestic COVID-19 (Figure
14). The sectional point of analysis in GROUP1 was determined
by the length of the lockdown in Hangzhou during the
COVID-19 outbreak. Given the globalization of the COVID-19
pandemic, GROUP2 (October 1, 2020, to September 13, 2021)
was used to measure long-term trends in patients' use of online
medical platforms (Figure 15).
The overall model (Poverall<.001) and individual coefficients
(Px1=.008, Px2<.001, Px3<.001, Pintercept<.001) were significant.
The starting point of online medical service users was estimated
at 38,162 (Table 2), with the number of active users increasing
every day until January 23, 2020, according to the
pre-intervention slope (n=0.052, 95% CI 0.014 to 0.091;
P=.008). After the COVID-19 intervention was implemented
(the strict quarantine policy), the number of users increased
significantly (n=105.736, 95% CI 92.773 to 118.787; P<.001).

Ge et al
After March 27, 2020, the development of online medical
services decreased over time compared with the pre-intervention
period, with a coefficient of –0.235 (95% CI –0.293 to –0.180;
P<.001), thereby indicating a decline in telehealth users after
the COVID-19 outbreak. Although the mean number of users
increased, the overall development showed a downwards trend.
To some extent, the pandemic had a temporary impact on the
utilization rate of online medical services, although the effect
on patients' habits remained to be seen.
The number of active users was initially 61,738 (Table 3). The
trend in the utilization of online medical platforms was
insignificant before the peak of the second wave of global
COVID-19 outbreak (n=0.009, 95% CI –0.052 to 0.062; P=.81).
COVID-19 deaths increased significantly (April 11, 2021),
accounting for the change in the global situation (n=25.226,
95% CI 18.258 to 33.722; P<.001). The number of online users
increased over time after April 9, 2020, with a coefficient of
0.167 (95% CI 0.087 to 0.247; P<.001). Along with Figure 15,
the trend in the number of online users before and after the
global pandemic peak was revealed. Before the COVID-19
pandemic, people's enthusiasm for online medical treatment
had reached a plateau, and their behaviors undoubtedly began
to change after the outbreak.

Figure 14. Segmented regression model for users of the online consultation platform from July 15, 2019, to September 13, 2020, using the generalized
least square method; interrupted time series analysis (ITSA) to evaluate the impact of COVID-19 on telemedicine.

Figure 15. Segmented regression model for users of the online consultation platform from October 1, 2020, to August 7, 2021, using the generalized
least squares method; prediction of secular trends of the prevalence of online consultations.

https://medinform.jmir.org/2022/6/e37042

XSL• FO
RenderX

JMIR Med Inform 2022 | vol. 10 | iss. 6 | e37042 | p. 12
(page number not for citation purposes)

JMIR MEDICAL INFORMATICS

Ge et al

Table 2. Regression using a generalized least squares model on data from the development of the domestic pandemic from July 15, 2019, to September
15, 2020, with the pre-intervention period between July 15, 2019, and January 23, 2020; the strict quarantine period between January 23, 2020, and
March 27, 2020; and the postintervention period between March 27, 2020, and September 15, 2020. Maximum lag: 1; number of observations=379;
F3,379=150.3; P<.001.
Model

Estimation

SE

t value (df=379)

P value

95% CI

Y (intercept)

38.162

2.234

17.008

<.001

(33.611 to 42.398)

x1 (pre-intervention slope)

0.052

0.02

2.657

.008

(0.014 to 0.091)

x2 (change in intercept)

105.736

6.615

15.99

<.001

(92.773 to 118.787)

x3 (change in slope/interaction)

–0.235

0.029

–8.203

<.001

(–0.293 to 0.180)

Table 3. Regression to determine the long-term impact of COVID-19 on internet hospitals, using a generalized least squares model on data from the
development of the domestic pandemic from October 1, 2020, to September 16, 2021, with the pre-intervention period between October 1, 2020, and
April 10, 2021, and the postintervention period between April 11, 2021, and September 16, 2021. Maximum lag: 1; number of observations=331;
F3,331=89.13; P<.001.
Model

Estimation

SE

t value (df=331)

P value

95% CI

Y (intercept)

61.738

2.796

22.194

<.001

(56.555 to 67.555)

x1 (pre-intervention slope)

0.009

0.029

0.167

.81

(–0.052 to 0.062)

x2 (change in intercept)

25.226

3.931

6.612

<.001

(18.258 to 33.722)

x3 (change in slope/Interaction)

0.167

0.041

4.104

.002

(0.087 to 0.247)

behaviors, and concerns, and we modelled the proportion and
fluctuation of each demand through the 2D model (Table 4).

Changes in Medical Behaviors
Integrated with the follow-up surveys, we compared the changes
in SAHZU internet hospital users’ major demands, medical
Table 4. Changes in medical behaviors in the 2D model.
Quadrant

Connotation

Patients’ demands: March 2020
versus June 2021

The first quadrant
(universal type)

Specific weight, posi- 1.
tive growth
2.
3.
4.

Follow-up consultation
Consultation on common
symptoms
Information service
Others

Way of accessing medical care:
Users’ concerns: November
November 2020 versus June 2021 2020 versus June 2021
1.

2.

3.

The second quadrant (improved
type)

Specific weight, nega- 1.
tive growth

Doubts about the medical
safety and quality of online diagnosis and treatment

Drug refill

1.

First, consult the internet
1.
hospital for advice; then, go
offline for medical service
according to the doctor’s ad- 2.
vice.
3.

Poor timeliness of online
text consultation and interaction; long wait times
Higher fee
Personal privacy and data
security protection

1.

Others

Others

The third quadrant Small proportion,
(silent type)
negative growth

1.
2.

Rescheduling of treatment
Consultation on suspected
symptoms of COVID-19

The fourth quadrant (potential
type)

1.
2.

Psychological support
N/Aa
Guidance on protective measures
Rescheduling of treatment

Small proportion,
positive growth

3.
a

If you feel unwell, go directly 1.
to an offline hospital, and no
longer use internet hospitals.
When the condition is relatively stable, the follow-ups
are only conducted through
the internet hospital.
Due to traffic or other factors,
it is hoped that most diagnosis and treatment can be carried out through internet hospitals.

1.

N/A

N/A: not applicable.
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Discussion

experience of telehealth in the normalization of COVID-19
prevention and control.

This study conducted the first in-depth pandemic-related
quantitative and qualitative analyses on changes in public
behavior and the perceived factors influencing the use of internet
hospitals. As a representative example of a public hospital in
China, SAHZU has productively employed the practical

Portraits of Internet Hospital Users in China
As a first-class public hospital and regional medical center in
Zhejiang Province, the SAHZU internet hospital attracted
multifarious users. The main profiles of users are shown in
Figure 16.

Figure 16. Main profiles of Second Affiliated Hospital of Zhejiang University School of Medicine (SAHZU) internet hospital users.

There were slight changes in user profiles at different time
points. The utilization rates of young and middle-aged women
increased significantly during the pandemic isolation period.
Traditional Chinese women care for the elderly and children
and thus may have taken advantage of online access for their
needs and those of family members.
Moreover, the popularity of the internet and improvement in
digital literacy among women in China have also been reported
[16,17]. Internet hospitals do not yet cover the entire population,
which is reflected in the unbalanced distribution of patient
profiles. Adults aged ≥66 years utilized telehealth services the
least, demonstrating the greater barrier between the older
population and online services. Performance risks, legal
concerns, and privacy risks perceived by older adults may
substantially decrease their intention to use telehealth
applications [18-20].

Acceleration of Online Medical Demands During the
COVID-19 Outbreak in China
During the COVID-19 outbreak, internet access served patients
and counsellors without time and space restrictions. This
essential medical support reduced panic, enhanced
self-protective abilities, corrected improper medical-seeking
behaviors, and facilitated epidemiological screening, thereby
significantly improving COVID-19 prevention and control
[21,22]. The number of consultations changed with the national
quarantine policy and reached a peak on February 12, 2020.
The ITS analysis verified that the extreme quarantine period
caused an overall increase in the number of online consultations,
https://medinform.jmir.org/2022/6/e37042
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showing a short-term leap upwards. It turned out to be a trend
to employ the internet throughout entire treatment processes.
Internet hospitals enhanced patients’ sense of security, and after
initial diagnosis and treatment, they could obtain online
follow-ups, which further altered their medical behaviors [5].
We summarized the 8 major internet hospital user demands
during the national shutdown period. In China, 60.0% of all
internet hospitals provided telehealth services to address
COVID-19. Internet hospitals mainly conducted consultations
and psychological counselling, provided pandemic control
information, filled prescriptions (86.6%), delivered drugs
(74.5%), handled medical insurance claims (67.5%), and
accepted or distributed donations [4]. Our results showed that
follow-up consultations and drug refills were among the top
requests, demonstrating efficiency and reducing unnecessary
onsite visits. During the outbreak, online consultations virtually
assisted in diagnosis and treatment, while surgical patients used
the service for preoperative appointments and postoperative
follow-up. Users with moderate health problems sought
consultations more frequently than did individuals with severe
conditions, indicating the value of online platforms for them,
while in-person visits were essential and irreplaceable for
patients with severe conditions. Additional online services, such
as drug delivery, helped relieve the additional pressure on
hospitals by reducing the influx of patients. In-depth efforts
should be made to improve the management of prescription
refills, quality and safety, dispensing acceptance, and
standardization [23]. Online services offering real-time
information regarding the hospital and national policies and
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study results indicated that users were most concerned about
symptoms, up-to-date knowledge, transmission routes, and
preventive measures for COVID-19 [24].

Change in Behavior Patterns in Seeking Medical
Resources
The results of this study agree with long-term data observations
and surveys in different periods. During the pandemic, people's
medical behavior patterns partially changed from onsite to
online, which is irreversible for our public tertiary hospital.
Before the pandemic, there was a temporary shock and
reluctance to seek medical treatment online, but this did not
produce a long-term change in the following waves of the global
pandemic; people's health care habits began to change.
According to the ITS analysis, this change can evolve into a
long-term trend of choosing online health care and
self-management. The trend in online visits followed that of
overall telehealth visits, with the rates increasing dramatically
after the start of the pandemic and then progressively decreasing,
but users in need retained their online habits [25]. With this
upwards trend, people's medical habits might have completely
changed. We may carefully conclude that the response to
COVID-19 will result in more than a temporary increase in
online hospitals. For the predictable future, internet hospitals
will reinforce the medical system by offering health care while
minimizing potential exposure to the disease [26]. Once people
have taken advantage of medical services via digital
technologies, there is little reason to give them up.
This ongoing phenomenon should encourage health practitioners
to move promptly towards digital transformation. However,
how to make the ecological development of internet hospitals
benign remains vague [27]. Based on the comparison of medical
resource-seeking behaviors at the early and late stages of the
pandemic, the changes in demands were sorted with the 2D
model.
Follow-up consultation and information services were revealed
as the basic needs of patients who revisited the online hospital
and will be primary considerations in the future direction of
internet hospital construction. Information services are capable
of strengthening triage and convenience of services of internet
hospitals before diagnosis.
The demand for prescriptions has dropped, indicating that some
requirements cannot be resolved online, although this internet
hospital function may undergo a functional iteration in the
future. The limitations of internet hospitals are obvious. For
instance, the demand for drug refills is significantly affected by
policies (eg, the lack of health insurance or cash payments) [5].
This situation was a top-ranking medical concern regarding
costs in our surveys.
Transient pandemic-related demands included consultation for
common symptoms, suspected symptoms of COVID-19,
psychological support, and guidance on protective measures.
Online consultation serves as an indirect means of
communication. Doctors consulted online are limited by the
lack of information (eg, physical and auxiliary examinations)
and may give only cursory medical advice, which cannot replace
a hospital visit. Nondisease-specific issues and moderate health
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problems were much more frequent consultation requests rather
than severe clinical conditions [28]. The proportion of pandemic
screening was small, and although it was related to the crisis
period, it may continue to rise. It is necessary to cooperate with
offline approaches to more effectively draw upon the internet
hospital’s online advantages.
As revealed from the analysis of the path to select medical care,
as an improved demand in 2D analysis, an increasing number
of patients are willing to conduct research on the internet before
going offline or following a doctor's online advice afterwards.
It is noteworthy that the choice of “directly choosing offline
medical treatment” fluctuates to a certain extent, thereby
reflecting a temporary return to traditional habits with the
decline of the pandemic.

Implications for Internet Hospital Development
Public online hospitals offer reliable resources and complete
functions but have limited profit models. Long-term effective
operation is an issue. Meanwhile, with novel vaccines and drugs
targeting SARS-CoV-2 being developed, the challenge faced
by the internet hospital community is to continuously update
solutions for the majority of users. It will be crucial to consider
the benefit-risk ratio for optimal therapies and minimize onsite
visits. To sustain the online health care system, governments
and societies are recognizing technology as a promising solution
for innovative health service delivery and expansion with
minimal investments.
Our surveys showed that the optimal demands of online users
appear in prediagnosis and posttreatment. Human medical
behaviors cannot be comprehensively shifted to digital access.
Key online service implications include the entire closed loop
of one’s medical behaviors, as well as refined services before
and after onsite visits. In addition, the construction of a portal
for specialized diseases through online forms is an important
direction for future internet hospital construction.
The pandemic has given health services an impetus for managing
chronic conditions in innovative ways. Notably, the departments
that received the most consultations (General Medicine,
Cardiology, and Endocrinology) complied with the incidence
of internal medicine [29]. Patients expect online consultations
to provide professional advice and personalized care. To date,
personalized telehealth solutions and clear implementation
recommendations are being fully explored by internet hospitals
[30]. Cancer patients, as another chronic condition population,
are more susceptible to infection owing to the
immunosuppressed state caused by anticancer therapy. In the
spectrum of high-incidence tumor diseases in China, the most
common types are lung cancer (approximately 17.9% of the
total new incidence), colorectal cancer (12.2%), gastric cancer
(10.5%), breast cancer (9.1%), and liver cancer (9.0%) [31].
These data are echoed in the top consultation rankings of
thoracic, breast, and gastroenterology departments. The online
hospital acts as a vital solution for various cancer patients, along
with important support for many oncologists to help with
decision-making [32]. Telehealth steps are recommended for
postoperative patients and those on interventions for multiple
adjuvant treatments [33].
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While current user profiles indicate that these are the most
popular departments for online consultation, diseases with strong
stigmas, such as gynecology, infertility, dermatological
problems, and mental diseases, are also benefitting from
telehealth solutions. Patients experiencing stigma, which refers
to the inner shame of patients suffering from certain diseases
who are experiencing psychological stress [34], are taking
advantage of online medical resources that allow them to seek
the help they need with maximum privacy, by keeping these
patients at a safe distance away from virtue circumstance. For
instance, telehealth has been utilized as a useful communication
method in the treatment of depression, anxiety, and
posttraumatic stress disorder (PTSD) during the pandemic
[24,35]. By the end of January 2020, consultation rates for
psychiatric issues surged. Nevertheless, online psychological
support peaked during the initial lockdown weeks. In view of
isolation, misinformation and rumors spread via social media.
Likewise, individuals worried about contracting this unknown
virus and consultation for suspected COVID-19 accounted for
5.2% of all consultations, which is consistent with parallel
studies [36]. During the early outbreak of COVID-19, internet
hospitals assisted in relieving psychological burdens and

increased disease awareness by providing official and
responsible information. Furthermore, up-to-date health
information was provided to relieve social anxiety.

Derivative Problems of Internet Hospitals
Perceived risk, defined as one’s perception of uncertainty in the
use of telehealth services and the severity of its consequences,
is measured with 4 constructs: privacy risk [37], performance
risk, legal concern, and trust [38]. Rectifying the concerns of
users for online medical behaviors is also an important issue.
All the derivative problems of online medical care in the survey
were sorted out, as well as the corresponding reasons and
possible solutions (see Table 5). Our 2D analysis highlighted
the poor timeliness of online text consultation interactions,
followed by high online fees and concerns about personal
privacy and data security. The potential construction direction
of internet hospitals refers to how to ensure the medical safety
and quality of online diagnosis and treatment. During the
COVID-19 pandemic, health care professionals, designers of
telehealth applications, and policy makers devised more practical
functions, user-friendly interfaces, and reasonable policy
guidance for internet hospitals to upgrade the existing model
and to deal with future crises.

Table 5. Derivation problems of internet hospitals.
Problems

Corresponding reasons

Possible solutions

Form

1.
2.
3.

Poor timeliness
Insufficient doctor-patient interaction
Unfriendly experience

1.
2.
3.
4.

Enhance information interaction reminder.
Cultivate user service.
Optimize the rationality of the app interface.
Improve app functions, and enhance user experience.

Cost

1.
2.

The big price gap between internet hospitals
Unable to pay with medical insurance

1.
2.

Issue government policies to guide prices.
It is recommended that the medical insurance department include online
diagnosis and treatment fees in the scope of medical insurance payment.

Ethics

1.
2.
3.

Insufficient patient privacy protection technology
Concerns with patient privacy leakage
Lack of laws, regulations, and policy guidance

1.
2.
3.

Issue policy documents to provide legal support.
Clarify the identification of medical malpractice and the division of responsibility.
Deidentify private data.

Incomplete and inadequate consideration of front- 1.
end, back-end, and bottom construction
2.

Strengthen the technical team, and improve the data sharing ability and
operability.
Consider data security needs.

Platform

1.

Limitations and Improvements
The data were collected from a single institution in China.
SAHZU is a public tertiary hospital and may not be
representative of other levels of hospitals and different regions.
However, Zhejiang University ranks the third highest among
China’s universities, and the hospital works with over 200
primary and secondary hospitals. Our online hospitals cover
the nation, and almost 900,000 users had registered by January
2022. Therefore, we assume, to a certain extent, that our
conclusions are representative. At the same time, the application
prospects of internet hospitals in primary or secondary hospitals
and multicenter studies are required to validate our conclusions.
The surveys we utilized enabled users to fully express their
experiences without the pressure of delivering socially
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acceptable opinions to an interviewer. However, the actual data
acquired through face-to-face interviews were more authentic.
Furthermore, the consultation database might be managed by
artificial intelligence (AI) and build functions such as internet
AI-assisted triage.

Conclusions
Since the outbreak of COVID-19 at the end of 2019, the
pandemic has imposed great economic and social burdens
worldwide. We conducted a retrospective cross-sectional study
by analyzing online medical behaviors over 2 years. Our
findings imply that, as a public tertiary internet hospital, the
SAHZU internet hospital is partially and irreversibly integrated
into the traditional medical system.

JMIR Med Inform 2022 | vol. 10 | iss. 6 | e37042 | p. 16
(page number not for citation purposes)

JMIR MEDICAL INFORMATICS

Ge et al

Acknowledgments
The authors would like to formally acknowledge the contributions of Dr. Yinjun Li for the intermittent time series (ITS) analysis.
This work was partly supported by the Municipal Natural Science Foundation of Beijing of China (grant number 7222306) and
the National Traditional Chinese Medicine innovation team and talent support projects (grant numbers ZYYCXTD-C-202210).

Data Availability
The data set supporting the conclusions of this article is included within the article. Additional data are available for review upon
request.

Authors' Contributions
KD and FG planned and designed the study. HQ conducted the database search and screened studies for inclusion. YN, QL, and
JL extracted data. YN, QL, and HQ were assessed in the investigation study. FG planned and performed the statistical analysis.
HQ wrote the first draft of the manuscript. KD revised the manuscript. All authors contributed to manuscript revision and read
and approved the submitted version.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Questionnaire about internet hospital usage.
[DOCX File , 40 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Interrupted time series (ITS) analysis.
[DOCX File , 38 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Daily flow of the change in major demands for online consultation during the nationwide strict quarantine policy.
[DOCX File , 518 KB-Multimedia Appendix 3]

References
1.

2.

3.
4.

5.
6.
7.

8.
9.
10.

Lian W, Wen L, Zhou Q, Zhu W, Duan W, Xiao X, et al. Digital health technologies respond to the COVID-19 pandemic
in a tertiary hospital in China: development and usability study. J Med Internet Res 2020 Nov 24;22(11):e24505 [FREE
Full text] [doi: 10.2196/24505] [Medline: 33141679]
Lai Y, Chen S, Li M, Ung COL, Hu H. Policy interventions, development trends, and service innovations of internet
hospitals in China: documentary analysis and qualitative interview study. J Med Internet Res 2021 Jul 20;23(7):e22330
[FREE Full text] [doi: 10.2196/22330] [Medline: 34283025]
Han Y, Lie RK, Guo R. The internet hospital as a telehealth model in China: systematic search and content analysis. J Med
Internet Res 2020 Jul 29;22(7):e17995 [FREE Full text] [doi: 10.2196/17995] [Medline: 32723721]
Xu X, Cai Y, Wu S, Guo J, Yang L, Lan J, et al. Assessment of internet hospitals in China during the COVID-19 pandemic:
national cross-sectional data analysis study. J Med Internet Res 2021 Jan 20;23(1):e21825 [FREE Full text] [doi:
10.2196/21825] [Medline: 33417586]
Liu L, Shi L. Chinese patients' intention to use different types of internet hospitals: cross-sectional study on virtual visits.
J Med Internet Res 2021 Aug 13;23(8):e25978 [FREE Full text] [doi: 10.2196/25978] [Medline: 34397388]
Hong Z, Li N, Li D, Li J, Li B, Xiong W, et al. Telemedicine during the COVID-19 pandemic: experiences from Western
China. J Med Internet Res 2020 May 08;22(5):e19577 [FREE Full text] [doi: 10.2196/19577] [Medline: 32349962]
Katayama Y, Kiyohara K, Hirose T, Matsuyama T, Ishida K, Nakao S, et al. A mobile app for self-triage for pediatric
emergency patients in Japan: 4 year descriptive epidemiological study. JMIR Pediatr Parent 2021 Jun 30;4(2):e27581
[FREE Full text] [doi: 10.2196/27581] [Medline: 34255709]
Tencent Research Institute, Vcbeat Research. 2016 China Internet Hospital White Paper. 2016 Nov 15. URL: http://www.
360doc.com/content/16/1127/01/34899478_609811863.shtml [accessed 2022-05-16]
2021 China e-Hospital Development Report. National Telemedicine and Connected HealthCare Center. 2021 May 21.
URL: https://zk.cn-healthcare.com/doc-show-53644.html [accessed 2022-05-16]
Develop rapidly! There are more than 1,600 Internet hospitals in my country. Xinhua News Agency. 2021 Aug 23. URL:
http://www.gov.cn/xinwen/2021-08/23/content_5632844.htm [accessed 2022-05-16]

https://medinform.jmir.org/2022/6/e37042

XSL• FO
RenderX

JMIR Med Inform 2022 | vol. 10 | iss. 6 | e37042 | p. 17
(page number not for citation purposes)

JMIR MEDICAL INFORMATICS
11.

12.

13.
14.
15.
16.
17.
18.

19.

20.

21.

22.

23.

24.

25.
26.

27.
28.

29.
30.

31.
32.

33.

Wu H, Deng Z. Do Physicians' Online Activities Impact Outpatient Visits? An Examination of Online Health Communities
Completed Research Paper. 2019 Presented at: 23rd Pacific Asia Conference on Information Systems; July 8-12, 2019;
X'ian, China URL: https://dblp.org/rec/conf/pacis/WuD19
Lagu T, Norton CM, Russo LM, Priya A, Goff SL, Lindenauer PK. Reporting of patient experience data on health systems'
websites and commercial physician-rating websites: mixed-methods analysis. J Med Internet Res 2019 Mar 27;21(3):e12007
[FREE Full text] [doi: 10.2196/12007] [Medline: 30916654]
Pike CW, Zillioux J, Rapp D. Online ratings of urologists: comprehensive analysis. J Med Internet Res 2019 Jul
02;21(7):e12436 [FREE Full text] [doi: 10.2196/12436] [Medline: 31267982]
Doraiswamy S, Abraham A, Mamtani R, Cheema S. Use of telehealth during the COVID-19 pandemic: scoping review. J
Med Internet Res 2020 Dec 01;22(12):e24087 [FREE Full text] [doi: 10.2196/24087] [Medline: 33147166]
Specification for online consultation service for infectious disease epidemic situation. Zhejiang Digital Economy Association.
2020 Mar 15. URL: http://www.ttbz.org.cn/StandardManage/Detail/33876/ [accessed 2022-05-16]
Huang Q, Chen X, Huang S, Shao T, Liao Z, Lin S, et al. Substance and internet use during the COVID-19 pandemic in
China. Transl Psychiatry 2021 Sep 23;11(1):491 [FREE Full text] [doi: 10.1038/s41398-021-01614-1] [Medline: 34556627]
Xiao Y, Liu X, Ren T. Internet use and pro-environmental behavior: Evidence from China. PLoS One 2022 Jan
27;17(1):e0262644 [FREE Full text] [doi: 10.1371/journal.pone.0262644] [Medline: 35085292]
Roberts ET, Mehrotra A. Assessment of disparities in digital access among Medicare beneficiaries and implications for
telemedicine. JAMA Intern Med 2020 Oct 01;180(10):1386-1389 [FREE Full text] [doi: 10.1001/jamainternmed.2020.2666]
[Medline: 32744601]
Lam K, Lu AD, Shi Y, Covinsky KE. Assessing telemedicine unreadiness among older adults in the United States during
the COVID-19 pandemic. JAMA Intern Med 2020 Oct 01;180(10):1389-1391 [FREE Full text] [doi:
10.1001/jamainternmed.2020.2671] [Medline: 32744593]
Klaver NS, van de Klundert J, van den Broek RJGM, Askari M. Relationship between perceived risks of using mHealth
applications and the intention to use them among older adults in the Netherlands: cross-sectional study. JMIR Mhealth
Uhealth 2021 Aug 30;9(8):e26845 [FREE Full text] [doi: 10.2196/26845] [Medline: 34459745]
Gong K, Xu Z, Cai Z, Chen Y, Wang Z. Internet hospitals help prevent and control the epidemic of COVID-19 in China:
multicenter user profiling study. J Med Internet Res 2020 Apr 14;22(4):e18908 [FREE Full text] [doi: 10.2196/18908]
[Medline: 32250962]
Coffey JD, Christopherson LA, Glasgow AE, Pearson KK, Brown JK, Gathje SR, et al. Implementation of a multisite,
interdisciplinary remote patient monitoring program for ambulatory management of patients with COVID-19. NPJ Digit
Med 2021 Aug 13;4(1):123 [FREE Full text] [doi: 10.1038/s41746-021-00490-9] [Medline: 34389787]
Ding L, She Q, Chen F, Chen Z, Jiang M, Huang H, et al. The internet hospital plus drug delivery platform for health
management during the COVID-19 pandemic: observational study. J Med Internet Res 2020 Aug 06;22(8):e19678 [FREE
Full text] [doi: 10.2196/19678] [Medline: 32716892]
Li L, Liu G, Xu W, Zhang Y, He M. Effects of internet hospital consultations on psychological burdens and disease
knowledge during the early outbreak of COVID-19 in China: cross-sectional survey study. J Med Internet Res 2020 Aug
04;22(8):e19551 [FREE Full text] [doi: 10.2196/19551] [Medline: 32687061]
2020 Internet Hospital research report. Vcbeat Research. 2020 Aug 05. URL: https://vbdata.cn/reportDetail/
f1c06232d56799502ba821edcd02830f [accessed 2022-05-16]
Wilson N, Mansoor OD, Boyd MJ, Kvalsvig A, Baker MG. We should not dismiss the possibility of eradicating COVID-19:
comparisons with smallpox and polio. BMJ Glob Health 2021 Aug 09;6(8):e006810 [FREE Full text] [doi:
10.1136/bmjgh-2021-006810] [Medline: 34373261]
Li F. The status quo and development of Internet smart medical care in the context of the epidemic-Changchun City as an
example (in Chinese). Zhongguo Xinxihua 2021 Jun 20;6:107-108. [doi: 10.3969/j.issn.1672-5158.2021.06.045]
Jiang X, Xie H, Tang R, Du Y, Li T, Gao J, et al. Characteristics of online health care services from China's largest online
medical platform: cross-sectional survey study. J Med Internet Res 2021 Apr 15;23(4):e25817 [FREE Full text] [doi:
10.2196/25817] [Medline: 33729985]
The Healthy China Action Plan (2019-2030). Healthy China Action Promotion Committee. 2019 Jul 15. URL: http://www.
gov.cn/xinwen/2019-07/15/content_5409694.htm [accessed 2022-05-16]
Knitza J, Simon D, Lambrecht A, Raab C, Tascilar K, Hagen M, et al. Mobile health usage, preferences, barriers, and
eHealth literacy in rheumatology: patient survey study. JMIR Mhealth Uhealth 2020 Aug 12;8(8):e19661 [FREE Full text]
[doi: 10.2196/19661] [Medline: 32678796]
Liu Z, Li Z, Zhang Y. Interpretation on the report of Global Cancer Statistics 2020. Journal of Multidisciplinary Cancer
Management 2021;7(02):1-14 [FREE Full text] [doi: 10.12151/JMCM.2021.02-01]
Cortiula F, Pettke A, Bartoletti M, Puglisi F, Helleday T. Managing COVID-19 in the oncology clinic and avoiding the
distraction effect. Ann Oncol 2020 May;31(5):553-555 [FREE Full text] [doi: 10.1016/j.annonc.2020.03.286] [Medline:
32201224]
Belkacemi Y, Grellier N, Ghith S, Debbi K, Coraggio G, Bounedjar A, et al. A review of the international early
recommendations for departments organization and cancer management priorities during the global COVID-19 pandemic:

https://medinform.jmir.org/2022/6/e37042

XSL• FO
RenderX

Ge et al

JMIR Med Inform 2022 | vol. 10 | iss. 6 | e37042 | p. 18
(page number not for citation purposes)

JMIR MEDICAL INFORMATICS

34.
35.

36.

37.
38.

Ge et al

applicability in low- and middle-income countries. Eur J Cancer 2020 Aug;135:130-146 [FREE Full text] [doi:
10.1016/j.ejca.2020.05.015] [Medline: 32580130]
Geng F, Dong Y, Michael K. Reliability and validity of the Chinese-version of Stigma Scale for Mental Illness. Chinese
Mental Health Journal 2020;24(05):343-346. [doi: 10.3969/j.issn.1000-6729.2010.05.007]
Tan Y, Teng Z, Qiu Y, Tang H, Xiang H, Chen J. Potential of mobile technology to relieve the urgent mental health needs
in China: web-based survey. JMIR Mhealth Uhealth 2020 Jul 07;8(7):e16215 [FREE Full text] [doi: 10.2196/16215]
[Medline: 32673239]
Juanjuan L, Santa-Maria CA, Hongfang F, Lingcheng W, Pengcheng Z, Yuanbing X, et al. Patient-reported outcomes of
patients with breast cancer during the COVID-19 outbreak in the epicenter of China: a cross-sectional survey study. Clin
Breast Cancer 2020 Oct;20(5):e651-e662 [FREE Full text] [doi: 10.1016/j.clbc.2020.06.003] [Medline: 32709505]
Sadilek A, Liu L, Nguyen D, Kamruzzaman M, Serghiou S, Rader B, et al. Privacy-first health research with federated
learning. NPJ Digit Med 2021 Sep 07;4(1):132 [FREE Full text] [doi: 10.1038/s41746-021-00489-2] [Medline: 34493770]
Deng Z, Hong Z, Ren C, Zhang W, Xiang F. What predicts patients' adoption intention toward mHealth services in China:
empirical study. JMIR Mhealth Uhealth 2018 Aug 29;6(8):e172 [FREE Full text] [doi: 10.2196/mhealth.9316] [Medline:
30158101]

Abbreviations
AI: artificial intelligence
GLSM: generalized least square method
ITS: interrupted time series
PTSD: posttraumatic stress disorder
SAHZU: The Second Affiliated Hospital of Zhejiang University School of Medicine

Edited by C Lovis; submitted 05.02.22; peer-reviewed by H Wei, H Chen, S Hajesmaeel Gohari; comments to author 28.02.22; revised
version received 21.03.22; accepted 28.04.22; published 01.06.22
Please cite as:
Ge F, Qian H, Lei J, Ni Y, Li Q, Wang S, Ding K
Experiences and Challenges of Emerging Online Health Services Combating COVID-19 in China: Retrospective, Cross-Sectional
Study of Internet Hospitals
JMIR Med Inform 2022;10(6):e37042
URL: https://medinform.jmir.org/2022/6/e37042
doi: 10.2196/37042
PMID: 35500013

©Fangmin Ge, Huan Qian, Jianbo Lei, Yiqi Ni, Qian Li, Song Wang, Kefeng Ding. Originally published in JMIR Medical
Informatics (https://medinform.jmir.org), 01.06.2022. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work, first published in JMIR Medical Informatics, is properly cited. The
complete bibliographic information, a link to the original publication on https://medinform.jmir.org/, as well as this copyright
and license information must be included.

https://medinform.jmir.org/2022/6/e37042

XSL• FO
RenderX

JMIR Med Inform 2022 | vol. 10 | iss. 6 | e37042 | p. 19
(page number not for citation purposes)

