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Abstract

Background: E-consultation is expected to improve the information level of patients, affect patients' subsequent judgments of
medical services, and guide patients to make a reasonable medical selection in the future. Thus, it isimportant to understand the
influence mechanism of e-consultation on patients' medical selection.

Objective: This study aims to explore the changesin first-visit patients’ understanding of disease and medical resources after
e-consultation as well as the choice of follow-up medical services.

Methods: Patients’ medical selection before and after e-consultation was compared using ascenario survey. Based on the service
characteristics of the e-consultation platform, representative simulation scenarios were determined, and parallel control groups
were set up considering the order effect in comparison. Finally, atotal of 4 scenario simulation questionnaires were designed. A
total of 4164 valid questionnaires were collected through the online questionnaire collection platform. Patients' perception of
disease severity, evaluation of treatment capacity of medical institutions, selection of hospitals and doctors, and other outcome
indicators were tested to analyze the differences in patients' evaluation and choice of medica services before and after
e-consultation. Additionally, the results’ stability was tested by regression analysis.

Results: In scenario 1 (mild case), before e-consultation, 14.1% (104/740) of participants considered their conditions as not
serious. After e-consultation, 69.5% (539/775) of them considered their diseases as not serious. Furthermore, participants
evaluation of the disease treatment capacity of medical institutions at all levelshad improved after using e-consultation. In scenario
3 (severe case), before e-consultation, 54.1% (494/913) of the participants believed their diseases were very serious. After
e-consultation, 16.6% (157/945) considered their diseases were very serious. The evaluation of disease treatment capacity of
medical institutionsin nontertiary hospitals decreased, whereas that of tertiary hospitalsimproved. In both mild and severe cases,
before e-consultation, all of the participants were inclined to directly visit the hospital. After e-consultation, more than 71.4%
(553/775) of the patients with mild diseases chose self-treatment, whereas those with severe diseases still opted for aface-to-face
consultation. After e-consultation, patientswho were set on being treated in ahospital, regardless of the disease severity, preferred
to select the tertiary hospitals. Of the patients with mild diseases who chose to go to a hospital, 25.7% (57/222) wanted to consult
online doctors face-to-face. By contrast, 56.4% (506/897) of the severe cases wanted to consult online doctors face-to-face.

Conclusions: E-consultation can help patients accurately enhance their awareness of the disease and guide them to make amore
reasonable medical selection. However, it is likely that e-consultation makes online medical services centralized. Additionally,
the guiding effect of e-consultation islimited, and e-consultation needs to be combined with other supporting systems conducive
to medical selection to play an improved role.

(J Med I nternet Res 2023;25:e40993) doi: 10.2196/40993
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Introduction

Background

In China, e-consultation is a new type of health provision
method that combines information technology and medical
services. In this process, patients do not need to perform an
online search for disease and treatment information. They only
need to provide disease and symptom information to doctors,
and then, the online doctors screen the information provided by
the patients and make judgments via e-consultation [1].
Compared with non—real-time informational interactions in
online medical communities, e-consultation enables patientsto
obtain the doctors’ response within a short time [2].

Although patients cannot undergo the necessary physical
examination (eg, palpation) via e-consultation compared with
face-to-face consultation, many studies have shown that there
is no significant difference between online and offline
face-to-face consultation in the diagnosis accuracy of common
diseases and chronic diseases [3-6]. In China, online doctors
are not alowed to make diagnoses for first-visit patients, but
they could provide the disease information. Therefore,
e-consultation is expected to considerably improve the
information level of patients [7]. Decision-making theory
believesthat decision makers choose the largest expected utility
selection after calculating the expected utility and its probability
of different outcomes, with the calculations influenced by the
external information. Therefore, patients can make secondary
adjustments to medical decisions according to the changes in
their disease information level [8]. Thus, this study aims to
clarify whether e-consultation can affect patients medical
choices.

At present, e-consultation in China is mainly provided by
commercia internet platforms (eg, Chunyuyisheng, Haodaifu,
and Pinganhaoyisheng). This made it challenging for us to
effectively follow-up with the users and scrutinize their medical
choices after e-consultation. Therefore, this study conducted a
scenario survey to investigate the medical selection intention
of patients after e-consultation. With the different scenarios set
artificially, the participants made corresponding decisions that
enabled us to compare the impact of different scenarios on the
participants[9,10]. E-consultation was mainly operated through
text, images, and other common online interactive chat forms.
The information presentation mode of e-consultation can be
simulated, and so ascenario survey issuitablefor thisresearch.

E-consultation users include first-visit and revisit patients.
However, most online revisit patients are transferred from
face-to-face consultation so that they can receive online
follow-up disease management and other medical services
provided by offline doctors [11,12]. E-consultation has now
become an effective approach for offline doctors to provide
servicefor revisiting patients. Further, asthe revisiting patients
would have chosen their preferred hospitals and doctors,
influence mechani sms between revisiting and first-visit patients
vary. However, the direct influence on medical selection forms
the core of thisstudy. Therefore, thisstudy did not survey revisit
patients, but it was rather designed to survey first-visit patients
only.

https://www.jmir.org/2023/1/e40993
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Theoretical Background

Unreasonable Medical Selection Under I nformation
Asymmetry

Expected utility theory is the most basic and core paradigm in
economics to study decision-making behaviors under
uncertainty, and is applicable to all kinds of fields, including
medical selection [13,14]. Under thistheory, the decision makers
will calculate the expected utility of various choices under
uncertainty and finally choose the option with the highest utility.
In medical selection, the utility was calculated according to the
final gain (loss) after measurement of the health outcomes,
economic cost, and time cost. Patientswill select the best-utility
hospital and doctors after calculating the expected utility of
various medical choices [13,14]. High-grade hospitals impose
higher medical costs but could treat more types of diseases.
Therefore, high-grade hospitals have agreater utility for serious
illnesses, whereas patients with mild diseases can be handled
by lower-grade hospitals [15-17].

However, patients face insufficiency of medica information
collection. On the one hand, theinformation barrier in hospitals
is apparent, which makes it difficult for patients to obtain
adequate information [18]. On the other hand, the health literacy
of patientsislimited, and so medical information cannot be the
basis of effective decision making, even in the internet age of
information explosion [19]. Patients are a so unable to acquire
comprehensive medical information, so they would rely on
limited information to estimate the medical utility including
reputation, socia evauation, and suggestions [20,21].
Concerning health outcomes, patients tend to value medical
quality first, which leads them to select the highest-grade
hospital's because they associate the good reputation of tertiary
hospitals with better utility. Tertiary hospitals receive a large
influx of patients, which not only reduces medical efficiency
but also increases medical costs. Additionally, in the case of
information asymmetry, the phenomenon of unreasonable
medical selection isinevitable.

Advantageous Selection

Unreasonable medical selection occurs when low-risk patients
select the medical services with ahigher cost, which isaform
of adverse selection. However, many studies have shown that
people can aso make appropriate choices under information
asymmetry, which is called positive selection [22]. Positive
selection is different from risk attitude (preference) and risk
perception (belief). The core ideais that people have different
understandings and perceptions of their own health risks, which
leadsto distinction in demand for market services, thusavoiding
adverse selection.

Risk attitude refers to an individual’s degree of risk tolerance
[23]. Patientswith high-risk tolerance are morelikely to choose
primary medical institutions and take the risk of utilizing their
health services, whereas patients with low-risk tolerance tend
to choose high-level medical institutions. Therefore, theimpact
of patients' risk attitudes should not be ignored in medical
choice research.

Risk perception is the decision-makers judgment on the
possibility of risk occurrence [24]. The judgment of the risk
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probability is derived from comprehension based on the
decision-makers' knowledge and experience, instead of the
rigorouslogical calculation. If adecision maker underestimates
the probability of risk, overconfidence occurs. On the contrary,
if a decision maker overestimates the probability of risk,
overreaction occurs. In the scenario of medical choice, risk
perception isreflected in patients’ understanding of the disease
and the level of medical ingtitutions. Different groups have
different perceptions of the severity and process of the same
risk [25].

Andersen’s Behavioral Model of Health Services Use

There are a number of factors that affect patients medical
selection, and the influence of e-consultation on patients
medical choices can be scientifically obtained only after
controlling for the other influencing factors. Andersen’'s
Behavioral Model of Health Services Use absorbs the subjective
and objective factors of patients, hospitals, doctors, and other
aspectsin the process of medical behavior, and has become one
of the most representative models to explain medical behavior.
With its constant adjustments, the model was most cited in the
research of individual medical choice, medical expenditure,
disease screening, drug use, and other medical and health service

Table 1. Influencing factors of first-visit patients’ medical choice.
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utilization behaviors [26]. Based on the Andersen’s model, this
study selected and controlled the influencing factors of medical
choice during e-consultation. Andersen’s model consists of 4
major parts: contextual characteristics, individua characteristics,
health behaviors, and heath outcomes. Contextua
characteristics include circumstances and the environment;
individual characteristics are determined by a person’s life
circumstances, for example, genetics and socialization; health
behaviors are an individual’s personal practices; and health
outcomes include an individua’s health status and consumer
satisfaction [26].

Andersen’s model is constructed for the whole process of
medical services, soitistoo complex and needsto be simplified
according to research needs. This study is aimed at first-visit
patients. In China, online doctors are only allowed to provide
medical suggestionsand information for first-visit patients, and
providing diagnoses is illegal. Therefore, the health outcomes
and 2 factors of health behavior (use of personal health services
and process of medical care) were excluded. Hence, the factors
influencing first-visit patients’ medical choicesin thisresearch
were demography, organization, social structure, health beliefs,
financing, and perceived and personal health practices. The
factors selected in this study are shown in Table 1.

Subcomponents of Andersen’s model

Factors selected in this study

Demography
Organization

Social structure

Beliefs

Financing

Perceived health practice
Personal health practice

Gender, age

Accessibility of health care
Education, profession, residence
Health literacy

Income, medical insurance

Risk perception

Risk attitude

Research Model and Hypotheses

According the true e-consultation record offered by the Haodf
platform [27] and experience of doctors interviewed, the
e-consultation process was summarized. E-consultation is a
process of interactive communication between doctors and
patients. In e-consultation, disease symptom description is
fulfilled by patients, and information judgment and medical
advice are offered by online doctors. If the patients’ description
isinaccurate, the online doctors will repeat their questions and
guide patientsin providing the correct information. Inthewhole
process of e-consultation, there are positive interactions between
the doctors and patients. The disease judgments and treatment

judgments are proposed after such doctor-patient
communication, which greatly improves the patients
participation and satisfaction.  Additionally, during

e-consultation, the accuracy of doctors' judgments of disease
will be highly improved, and the treatment suggestion offered
by e-consultation becomes more targeted to the disease.
Therefore, patients are more likely to trust and accept the
diagnosisand treatment suggestions provided by online doctors.
The following hypothesisis proposed in this study.

https://www.jmir.org/2023/1/e40993

Hypothesis 1: Patients have a high degree of trust and
acceptance in the online doctors’ disease judgments and advice.

The suggestions provided by the online doctors for first-visit
patients can be divided into 4 categories: (1) disease diagnosis
and treatment plan, (2) future disease visit and management
plan, (3) further medical examination, and (4) other information
related to the disease [28]. The online doctors provide the first
suggestion for patients, indicating that the patients can be cured
by self-treatment. If the online doctors decide that the patients
need further medical examination, they will first provide a
preliminary judgment and management plan and then
recommend that the patients should be treated in the hospital
directly. In conclusion, patients have access to diagnoses and
treatment suggestions regardless of the severity of the disease.

Before e-consultation, patients should evaluate their disease
situation and the treatment capacity of various medical
institutions to determine which medical ingtitutions to select.
According to the theory of unreasonable medical selection,
patients often overestimate the severity of their diseases and
prefer to choose high-level hospitals to avoid medical risks to
the greatest extent possible. After e-consultation, patientsacquire
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adequate personal health information based on doctors
judgments and treatment suggestions. They would then have a
further understanding of their diseases and would reassess the
disease severity more accurately. Eventually, more patientswill
come to believe that primary health services could meet their
health demands. Therefore, this study proposes the following
hypotheses.

Hypothesis 2: After e-consultation, patients assess the severity
of their diseases more reasonably.

Hypothesis 3: After e-consultation, patients assess the treatment
capacity of various medical institutions more reasonably.

For many patients with mild diseases, the doctors would suggest
self-treatment. Once the patients have accepted the online
doctors’ suggestion, those who originally preferred being treated
in the hospital will reconsider and choose self-treatment. For
patients with severe diseases, doctors would recommend that
they be treated in the hospital directly, implying that their
illnesses are critical. Accordingly, the preference for directly
visiting the hospital will be justified, resulting in more patients
visiting high-level hospitals. Therefore, thefollowing hypothesis
is proposed in this study.

Hypothesis4: After e-consultation, patients’ choice of hospitals
and doctors will change.

Study Aim

The objective of this study was to explore the changes in
first-visit patients understanding of diseases and medical
resources after e-consultation and to determine the influence of
e-consultation on the first-visit patients’ medical selection.

Methods
Study Design

Select Scientific Scenario

First, many studies have shown that under the disease condition
suitable for e-consultation, the accuracy of e-consultation
remains very high, reaching more than 90%; further, there is
no substantial difference between e-consultation and offline
consultation [4,5]. Second, the purpose of this study was to
explore the choice of first-visit patients after using
e-consultation, rather than the choice of the whole medical
process. The influence of wrong medical suggestion will not
be reflected in this study, because the patients need another
consultation to ensure the online suggestions were incorrect.
Based on these considerations, this study only considers the
scenario of correct online suggestion.

https://www.jmir.org/2023/1/e40993
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Based on the data collected from hospitals in Beijing through
the online platform Haodaifu, which is one of the leading
e-consulting platforms in terms of the volume of doctors,
patients, service quantity, service quality, reputation, among
others, it was found that tertiary hospitals and chief physicians
were the first choices of patients using e-consultation [29].
Therefore, this study only chose the tertiary hospitals and chief
physicians as the simulation health service providersinstead of
cross-combining all levels of medical institutions and doctors.
After analyzing the service volume of the departments in the
online platform, it was found that the dermatology department
was one of the departments with the highest service demands
[30]. Additionally, in the previousinterviews, the administrators
and doctors from 6 tertiary hospitals believed that the
dermatology department was representative in e-consultation.
Therefore, dermatological diseases were selected as the
simulated disease.

Thesimulated dermatological diseaseswere determined through
expert interviews and face-to-face consultation. Dermatol ogists
from top tertiary skin hospitals and with rich experience in
e-consultation were selected, and the research design was
meticulously introduced to them. After multiple rounds of group
discussions, drug eruption was selected. First, drug eruption is
the most common disease among daly e-consulted
dermatological diseases, and so it was a suitable representative.
Second, drug eruption has various disease types that encompass
all severity levels. Hence, drug eruption was realizable to be
set in different scenarios of disease status. Finally, from the
patients' point of view, the symptoms of different types of drug
eruptions are similar. The main symptoms are erythema,
urticaria, fever, and peeling skin. Therefore, selecting drug
eruptions as simulated diseases can better reduce systematic
bias because the common symptom descriptions can avoid
differencesin participants descriptions between scenarios.

To determine the influence of the disease severity, both mild
and severe cases were examined. Each case contained 2 figures:
oneisan image of symptoms of drug eruption, and the other is
ascreenshot of doctor-patient online communication regarding
the disease. The symptom and communication images were
adapted from real-world cases. In the case of mild drug eruption,
the doctors provided the disease diagnosis and self-treatment
suggestions. In the case of severe drug eruption, the doctors
recommended that the patients should be treated in the hospital
directly. See Figures 1 and 2 for the details of disease symptoms
and e-consultation.
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Figure 1. Image of disease symptom.
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Patient: Hello, doctor. I have had this rash on my
chest for seven days, It itches badly. What's the
matter? Thanks

Doctor: Hello, is the rash confined to the front
chest? Have you ever had any drug allergies?
Have you taken any special drugs in the past
month? Any fever?

{Prompi: e-consultation cannot replace face-to-
face consultation, and the dactor s suggestions are
only for reference)

Patient: Thank you, doctor. Now the rash is on
the front chest. There are no fever and allergy
before. I had a cold about three weeks ago. I have
taken Amoxicillin and cold granules for five or six
days. and my diet is commeon without special food.
Is it drug allergy? How to treat now?

Doctor: OK, the rash is new with obvious itching.
One obvious passibility is allergy. You have used
cold medicine and antibiotics before, so we can't
exclude the allergy is caused by drugs.

However, don't worry too much. The rash is
linuited. You should take a light diet recently, don't
take other drugs, and drink more water. Anti-
allergy treatment is needed now. take two
ebastines in the moming, one cetirizine in the
evening, and topically use calamine lotion for
seven days. If there is no improvement after seven
days or the rash is geiting more, go to the
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dermatology clinic as soon as possible.

{Prompr: e-consultation cannot replace face-to-
face consuliation, and the doctor s suggestions are
only for reference)

Patient: Please prescribe medicine for me. Thank
you again.

Mild case

Scale Application in Scenario Survey

TheBrief Health Literacy Screen

According to Andersen’s model, health literacy is a key factor
in medical selection. However, common health literacy scales
were too complex and needed along response time. Therefore,
scholars began to develop a simplified version of the Health
Literacy Scale. After thetest of explanatory power, 3itemswere
selected from 12 items and the Brief Health Literacy Screen
(BHLS) wasformed, which greatly reduced the number of items
while ensuring sufficient effectiveness. Therefore, the BHLS
was utilized in this study [31]. There were atotal of 3 questions
in the BHLS. The first 2 questions were “How often do you
have someone help you read hospital materials?’ and “How
often do you have problems learning about your medical
condition because of difficulty understanding written materials?’
The answer choices for both questions were “aways,” “often,”
“sometimes,” “occasionally,” and “never.” The third question
was “How confident are you filling out forms by yourself?,”

https://www.jmir.org/2023/1/e40993
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Patient: There are more and more rashes in
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Doctor: Hello, how long have you had rash? Is it
fever in recently? Have you taken any medicine
aweek or a month before the rash? Is there any
other treaiment after the rash?

(Prompt: e-consultation cannot replace face-to-
Jace and the doctor's it

are only for reference)
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Patient: [ had the rash for two weeks. Tever had
herpes zoster, and took some traditional Chinese
medicine and antiviral drgs. I took some
Loratadine after appearing rash and got a little
better, But there were more and more rashes and
a little fever in the past three days. So I'm scared.
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Daoctor: First, we can not eliminate the allergy,
which may be related to drugs. Except for anti-
allergic drugs, you should not take any other
diugs for the moment. In addition, there are
more and more rashes, and you say that you have
a little fever, This situation needs to be seen in
the hospital and blood tests are required. If the
rash is serious, you may also need to be
hospitalized. Now take some cetirizines, one in

A&, ERNRARENERTZ ‘

the morning and one at night.

(Prompt: e-consultation cannei replace face-to-
Jface and the doctor’s

are only for reference)

B, FAREREEREST.
DEiET: &EEORRLENEE Bt

HURGSE!
00, MR, u «|

Patient: Please prescribe medicine for me.
Thank you again.

Serious case

and the answers were “extremely, somewhat,”

“alittle bit,” and “not at all.”

Risk Attitude

The Domain-Specific Risk-Taking (DOSPERT) Scale can
measure risk attitude [23]. With the development of the
guestionnaire, the DOSPERT scale hasbeen gradually simplified
from 40 to 30 items and allows making effective choices
according to the needs of the research field [32]. The items of
the DOSPERT scale are divided into 5 domains (Ethical,
Financial, Health/Safety, Recreational, and Social) and there
were significant differences among the 5 domains. Asthiswas
ahealth-related study, the items of Health/Safety domain were
classified. In this study, a 5-point Likert scale was selected,
which had the following items: “Drinking heavily at a social
function,” “ Engaging in unprotected sex,” “ Driving acar without
wearing a seat belt,” “Riding a motorcycle without a helmet,”
“Sunbathing without sunscreen,” and “Walking home alone at
night in an unsafe area of town.” The respondents were asked
“What do you think was the risk level of the following

quite a bit,
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scenarios?” with the options being “ 1=extremely,” “2=risky,”
“3=not sure,” “4=dlightly risky,” and “5=not at all risky.”

Risk Perception

Based on the idea of task completion probability assessment,
this study simplified the task into disease severity and medical
institution capability to reflect the risk perception. At different
stages of the survey, the participants were asked to assess the
severity of the disease and the probability of curing the disease
indifferent medical ingtitutions. The question on disease severity
assessment was “How serious do you think is your disease?’
and the answers were “not serious at all,” “not serious,
“unclear,” “serious,” and “very serious.”

Design the Questionnaires of Scenario Survey

After the simulation choice (drug eruption) was determined, a
scenario survey was designed. The questionnaire was divided
into 4 parts: the first part was the survey of sociodemographic
characteristics, health literacy, and risk attitude of the
respondents. The second part included the scenario perception
of disease symptoms and intention survey of medical selection.
After completing the first part, participants proceeded to a
separate page and viewed a symptom image with the symptom
description text. The mild drug eruption was named scenario
1, and the serious drug eruption was named scenario 2. The

Figure 3. Flowchart of the 4 questionnaires.

Scenario 1 (2)

Qieta

participants were then required to answer the questions about
the perception of disease severity, probability of curing the
disease, and medical selection: “Do you need to go directly to
the hospital and what kind of doctor would you choose after
getting this disease” The third part contained the scenario
perception of e-consultation and intention survey of medical
selection. The respondent received e-consultation information
and answered the questions about the perception of disease
severity and selection of medical treatment again. The fourth
part was the survey regarding the practical experience on drug
eruption e-consultation. After completing the previous 3 parts
of the questionnaire, all participants would be asked whether
they have experienced drug eruption and whether they have
received e-consultation after the eruption. Only those
participants with practical experience were required to take the
fourth part of the questionnaire.

As the participants needed to answer about their perception of
disease severity and medical selection 2timesin 1 questionnaire,
which may lead to anchoring effect and order effect, 2 control
guestionnaires were designed. In the 2 control questionnaires
with the same scenario, participants were only required to
provide answers after viewing the e-consultation process; the
2 control questionnaires were named scenarios 3 and 4. The
distinction between the 4 questionnaires and the flowchart are
shown in Figure 3.

——— ——— ————— ————— —— —

Scenario 3 (4)

I [ I
I [ I
[ I |
I _ ) [ : _ I
| View the symptom picture and text | View the symptom picture and text I
I description of mild (severe) drug eruption I | description of mild (severe) drug eruption I
I [ I
| Anwser the 3 aspects of questions: | | |
| I.Perception of disease severity [ |
: 2.Probability of disease cured | : |

3.Medical selection | |
RN S |
I [ I
| Read the e-consultation interaction of | | Read the e-consultation interaction of |
[ mild (severe) drug eruption I mild (severe) drug eruption |
I [ |
I [ N I
| Anwser the 3 aspects of questions: | I Anwser the 3 aspects of questions: |
[ I.Perception of disease severity [ 1.Perception of disease severity I
| 2.Probability of disease being cured [ 2.Probability of disease being cured |
I 3.Medical selection [ 3.Medical selection I
| I 7
b- N - |
[ Accept the survey of practical experience on drug eruption e-consultation }

Data Collection

As doctors have accurate judgments about drug eruptions and
rich medical resources for treatment, they were excluded as
participants receiving e-consultation in this study. Besides, a
previous study [33] has shown that there was no significant
difference in the path coefficient of the factors influencing the
public’sintention to use e-consultation, irrespective of whether
the public used e-consultation or not. Therefore, this study only
included participants with e-consultation experience. Those

https://www.jmir.org/2023/1/e40993
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with practical experience of receiving e-consultation for drug
eruption could better reflect the real medical choice; besides, it
was important to verify the results of the scenario survey, and
therefore these individual s were included this group. However,
their practical experience would affect causality between
research interventions and outcomes. Therefore, the data on
participants without practical experience were collected for an
analysis of the summary statistic, perception of disease and
medical institution, intention of medical selection, and
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robustness test. The data on practical experience have been
analyzed separately.

The survey was sent through the Wenjuanxing survey tool [34].
Before filling the electronic questionnaire, participants would
be asked if they were adoctor. Once they answered “yes,” they
would be forced to withdraw. For the data collection process
within the platform, please refer to a previous study [33]. The
platform provided the function of randomizing scenarios, so
the participants could randomly complete 1 of the 4
guestionnaires to reduce the selection bias and control the
influence of basic characteristic on medical selection. To ensure
the participants were fully involved in the scenario, the
minimum filling time limit was set for each part of the
guestionnaire. Thelimit-time setting standard was based on the
actual filling test: thelimit time of thefirst part was 65 seconds,
that of the second part was 25 seconds, that of the third part was
60 seconds, and that of the fourth part was 15 seconds. If the
participants had practical experience with drug eruption
e-consultation, the limit time of the fourth part was 35 seconds.

In addition to the quality control questions designed by the
platform, we designed special quality control questions. In this
study, the simulated doctors judgments were taken as the
quality control standard, and a quality control question was set
in the second part of the questionnaire: “In this consultation,

Figure 4. Sampling procedure.
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doctors’ suggestions are: self-treatment or treated in hospital
directly.” The participants assigned to scenarios 1 and 3 should
choose “ self-treatment,” and those assigned to scenarios 2 and
4 should choose “treated in hospital directly.” Once the
participants made the wrong choice, their responses were
considered invalid and were therefore removed. Finally, 607
guestionnaireswere excluded from the mild cases and 157 from
the severe cases.

In addition, data were screened based on 3 basic information,
namely, filling time, income, and time to visit the nearest best
hospital. The mean filling time was 409 (SD 401.264) seconds.
A total of 35 questionnaires were excluded because their filling
time was more than the mean + 3 SDs or |ess than the mean —
3 SDs. Therewere 6 questionnaire responsesin which anincome
information choice was extremely unreasonable. There were 8
guestionnaire responses in which a choice on time to arrive at
the best hospital was extremely unreasonable. There were 10
guestionnaire responses with unreasonable choices on time to
arrive at the hospital and income. The survey was conducted
from December 24, 2020, to January 14, 2021. A total of 12,510
people visited the questionnaire link, of whom 41.78%
(5227/12,510) completed the questionnaire, and 4164 valid
questionnaireswereincluded (Figure4). Among the 4164 valid
questionnaires, 791 participants have practical experience with
e-consultation for drug eruption.

[ Participants (N=12,510) ]

h 4

L Failed to complete the questionnaire (n=7283) J

h J

[ Respondents excluded by Sojump (n=254) ]

i

[ Respondents excluded by 2 quality control items (n=764) ]

Respondents excluded due to the following reasons:

1.Filling time unreasonably short or long (n=31)

2. Time to the best hospital unreasonable (n=4)

3.Unresonable income (n=6)

4.Filling time unreasonably short or long and time to

the best hospital unreasonable (n=4)

[ Final qualified questionnaires (n=4164) }

Participants with practical
experience (n=3373)
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Ethical Consider ations

This study was approved by the Ethics Committee of Capital
Medical University (number Z2019SY 017). At the beginning
of the electronic questionnaire, the following information was
first provided: the purpose of the questionnaire, information
and instructions regarding the questionnaire, assurance of proper
handling of personal information, and the names of research
ingtitutions. All questionnaires were anonymous. The
guestionnaire link provided on the online questionnaire response
collection platform cannot be copied. After users complete the
guestionnaire through the link, the link will be removed from
the list and cannot be used repeatedly.

Data Analysis

Overview

Thedata of thisstudy are divided into 2 partsfor analysis: 3373
participantswithout any practical experience with e-consultation
for drug eruption and 791 with practical experience. The data
on participants without practical experience were used to
perform analysis on the geographical characteristics, perception
of disease severity, perceived probability of curing the disease,
patients' selection of treatment, patients’ selection of hospitals,
patients selection of doctors, and logistic regression analysis
of treatment selection in the different scenarios. The participants
were randomly grouped, and so we analyzed the differencesin
outcome between different groups under different scenarios.
The data on participants with practical experience were used to
perform an analysis on the medical judgment and choices of
patients with real drug eruption. The data analysis methods
adopted in this study are described in the following sections.

Test of Normality

The normality of the outcomes affected the choice of statistics
test. Inthis study, SPSS 20.0 (IBM Inc) was used to first conduct
the Kolmogorov-Smirnov test and Shapiro-Wilk test on the
data

Rank Sum Test

After the normality test, it was found that the collected data
were skewed, and a rank sum test was adopted to test the
differencesin outcome except for the enumeration data. In both
scenarios 1 and 2, each participant performed a self-control
study; therefore, the paired Wilcoxon signed rank test was
selected to test the self-control outcomes. As for the other
independent outcomes of the 4 scenarios, the Mann-Whitney
U test was performed.

Chi-Square Test

Some outcomes such as medica treatment selection were
enumeration data, so the chi-square test was adopted. In both

https://www.jmir.org/2023/1/e40993

Qieta

scenarios 1 and 2, there were self-control outcomes, so the
McNemar test was used. Asfor the other independent outcomes,
the chi-square test was performed.

Logistic Regression
Although the scenarios were assigned randomly to the
participants, the statistical test showed that the distribution of

participants characteristics  had  significant  (x%
[residence]=35.892, P<.001; x%, [education] =53.657, P<.001;

X2 [income]=33.786, P<.001; x% [risk attitude score]=19.361,
P=.02) differences in each scenario, which means that the
characteristic influence of each scenario was not eliminated by
the random effect. Therefore, the characteristics may result in
significant differences in the patients’ medical selection. To
ensure that the result was robust, characteristics were taken as
control variables and medical selection before and after
e-consultation was taken asthe dependent variablein thelogistic
regression model for analysis. In the logistic regression model,
theindependent variable can be either categorical or continuous.
However, it was shown that if acontinuous variable was directly
taken into the model, the results of the model may missrelated
factors[35]. Therefore, all independent variableswere converted
into categorical variables.

Results

Summary Statistics

The descriptive statistics of the participants without practical
experience are presented in Table 2. In this survey, there was
no noticeable difference in geographical characteristics
distribution among the total sample and 4 scenarios. Overall,
thedistribution of gender was balanced. Of thetotal respondents,
78.2% (2604/3373) were younger than 40 years, 64.9%
(2189/3373) had a bachelor's degree or higher, 74.2%
(2501/3373) were from urban areas, 15.8% (533/3367) took
more than 30 minutes to arrive at the best hospitals, 30.7%
(1035/3367) took lessthan 10 minutes, and 32.2% (1086/3367)
took 11-20 minutes. The income of the respondents was
distributed at al levels. Only 1.9% (63/3373) of the respondents
had no medical insurance, and 60.6% (2044/3373) had urban
employee medical insurance. The proportion of respondents
whose health literacy score was 11-15 points accounted for
27.6% (932/3373) of thetotal sample, whilethose whose health
literacy scores were 10 and 9 accounted for 25.9% (873/3373)
and 20.9% (704/3373), respectively. The risk attitude score of
75.8% (2558/3373) of the respondents was higher than 24.
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Table 2. Geographical characteristics of the respondents (N=3373).

Characteristics Total sample (n=3373), Scenario 1 Scenario 2 Scenario 3 Scenario 4
n (%) (n=740), n (%) (n=913), n (%) (n=775), n (%) (n=945), n (%)
Gender
Male 1501 (47.2) 366 (49.5) 429 (47.0) 351 (45.3) 445 (47.1)
Female 1782 (58.8) 374 (50.5) 484 (53.0) 424 (54.7) 500 (52.9)
Age (years)
18-25 874 (25.9) 186 (25.1) 246 (26.9) 197 (25.4) 245 (25.9)
26-30 671 (19.9) 153 (20.7) 165 (18.1) 175 (22.6) 178 (18.8)
31-40 1086 (32.2) 235(31.8) 289 (31.7) 243 (31.4) 319(33.8)
41-50 561 (16.6) 130 (17.6) 158 (17.3) 119 (15.4) 154 (16.3)
51-60 158 (4.7) 29 (3.9) 49 (5.4) 35(4.5) 45 (4.8)
261 23(0.6) 7(0.9) 6(0.7) 6(0.8) 4(0.4)
Education
Middle school or lower 236 (7.0) 32 (4.3) 87 (9.5) 36 (4.6) 81(8.6)
High school 368 (10.9) 63 (8.5) 118 (12.9) 69 (8.89) 118 (12.5)
Three-year college 580 (17.2) 127 (17.2) 143 (15.7) 130 (16.8) 180 (19.0)
Bachelor 1935 (57.4) 452 (61.1) 500 (54.8) 474 (61.4) 509 (53.9)
Master or higher 254 (7.5) 66 (8.9) 65 (7.1) 66 (8.5) 57 (6.0)
Residence
Rural 486 (14.4) 76 (10.3) 153 (16.7) 84 (10.8) 173 (18.3)
Suburban 386 (11.4) 81(10.9) 100 (11.0) 92 (11.9) 113 (12.0)
Urban 2501 (74.2) 583 (78.8) 660 (72.3) 599 (77.3) 659 (69.7)

Incomein 2019 (RMB)2

0-8 972 (29.1) 166 (22.6) 280 (30.9) 208 (27.0) 318 (33.9)
9-15 1116 (32.1) 252 (34.4) 298 (32.9) 265 (34.5) 301 (32.1)
16-20 564 (17.2) 145 (19.8) 137 (15.1) 143 (18.6) 139 (14.8)
>21 692 (20.7) 170 (23.2) 190 (21.0) 153 (19.9) 179 (19.1)
Missing value 29 (0.8) 7(0.9) 8(0.8) 6(0.8) 8(0.8)

Timeto the best hospital (minutes)b

0-10 1035 (30.7) 231 (31.3) 293 (32.1) 213 (27.5) 298 (31.7)
11-20 1086 (32.3) 246 (33.3) 284 (31.1) 264 (34.1) 292 (31.0)
21-30 713 (21.2) 152 (20.6) 190 (20.8) 176 (22.7) 195 (20.7)
>31 533 (15.8) 110 (14.9) 145 (15.9) 122 (15.7) 156 (16.6)
Missing value 6(0.2) 1(0.1) 1(0.1) 0(0) 4(0.4)
Insurance

UEMIC 2044 (60.6) 488 (65.9) 529 (57.9) 488 (63.0) 539 (57.0)
BMIURRY 1445 (42.8) 283 (38.2) 422 (46.2) 294 (37.9) 446 (47.2)
Free mediical care 256 (7.6) 60 (8.1) 77 (8.4) 47 (6.1) 72(7.6)
cMIe 714 (21.2) 188 (25.4) 172 (18.8) 172 (22.2) 182 (19.3)
None 63 (1.9) 13 (1.8) 19 (2.1) 16 (2.1) 15 (1.6)

Health literacy score
3-8 864 (25.6) 184 (24.9) 236 (25.8) 195 (25.2) 249 (26.3)

https://www.jmir.org/2023/1/e40993 JMed Internet Res 2023 | vol. 25 | 40993 | p. 9
(page number not for citation purposes)

RenderX


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Qieta

Characteristics Total sample (n=3373), Scenario 1 Scenario 2 Scenario 3 Scenario 4
n (%) (n=740), n (%) (n=913), n (%) (n=775), n (%) (n=945), n (%)
9 704 (20.9) 150 (20.3) 201 (22.0) 178 (23.0) 175 (18.5)
10 873 (25.9) 212 (28.6) 221 (24.2) 191 (24.6) 249 (26.3)
11-15 932 (27.6) 194 (26.2) 255 (27.9) 211 (27.2) 272 (28.8)
Risk attitude score
6-23 815 (24.2) 160 (21.6) 236 (25.8) 178 (23.0) 241 (25.5)
24-25 855 (25.3) 195 (26.4) 237 (26.0) 176 (22.7) 247 (26.1)
26-27 1102 (32.7) 263 (35.5) 279 (30.6) 253 (32.6) 307 (32.5)
28-30 601 (17.8) 122 (16.5) 161 (17.6) 168 (21.7) 150 (15.9)

3US $1=6.475 RMB.

bM easures the access bility of high-quality medical resources.
CUEMI: urban employee medical insurance.

9BMIURR: basic medical insurance for urban and rural residents.
€CMI: commercial medical insurance.

Per ception of Disease and Medical I nstitution

As shown in Table 3, in scenario 1 (mild cases), only 14.1%
(104/740) of the 740 participants considered their diseases as
not serious before they used e-consultation. By contrast, after
e-consultation, 69.5% (539/775) of the participants considered
their diseases as not serious. The Mann-Whitney U test showed
that the differences in the perception of disease severity before
and after e-consultation were significant (P<.001). The same
conclusion was reached after the Wilcoxon matched-pairssigned
rank test of the results of scenario 1. It can be observed that the
differencesin disease perception before and after e-consultation
were not caused by the order of questionnaire design. In scenario
2 (severe cases), before e-consultation, 54.1% (494/913) of the
913 participants considered their diseases as very serious, but
after e-consultation, only 16.6% (157/945) considered their

Table 3. Perception of disease severity.

diseases asvery serious. The same result was obtained after the
2 aforementioned tests as well.

On the whole, participants’ perception of medical institutions
capability has gradually increased with the promotion of
institutions' level, as shown in Table 4. In the mild cases, the
median cure probability in tertiary hospital s reached 95%. After
e-consultation, participants’ perception of the curing capability
of various medica institutions had significant (P<.001)
improvement. In the severe cases, after e-consultation,
participants’ perception of the curing capability of nontertiary
hospitals decreased (self-contrast results in scenario 2) or did
not significantly (for self-treatment, Z=—1.721, P=.09; for
community health center, Z=—0.928, P=.35; for district/county
hospital, P=.34) change (comparison between scenarios 2 and
4), whereas participants’ perception of the curing capability of
the tertiary hospital was significantly (P=.01) improved.

Scenario Not at all, n (%) Not serious, n (%) Unclear, n (%) Serious, n (%)  Very serious,n (%) Z (P vaue)

Scenario 1 (n=740) -23.393 (<.001)
Before 10 (1.4) 104 (14.1) 176 (23.8) 410 (55.4) 40 (5.4)
After 18 (2.4) 540 (73.0) 98 (13.2) 82 (11.1) 2(0.3)

Scenario 3 (n=775) -23.534 (<.001)
After 17 (2.2) 539 (69.5) 152 (19.6) 62 (8.0) 5(0.6)

Scenario 2 (n=913) -14.233 (<.001)
Before 7(0.8) 4(0.4) 46 (5.0) 362 (39.6) 494 (54.1)
After 4(0.4) 18 (2.0) 111 (12.2) 558 (61.1) 222 (24.3)

Scenario 4 (n=945) -17.108 (<.001)
After 1(0.1) 24 (2.5) 166 (17.6) 597 (63.2) 157 (16.6)
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Scenario Self-treatment Community health center District/county hospital Tertiary hospital
PA(IQR), n Z (P vaue) P(QR),n  Z (P value) P(IQR),n  Z(Pvalue) P(QR),n  Z(Pvaue)
Scenario 1 -19.934 (<.001) -15.516 (<.001) -11.994 -6.711 (<.001)
(<.001)
Before 40 (21-60) 63 (45-79) 80 (67-89) 95 (87-100)
After 70 (53-81) 78 (61-88) 86 (75-96) 98 (90-100)
Scenario 3 -18.458 (<.001) -11.091 (<.001) -8.417 -2.863 (.004)
(<.001)
After 69 (57-80) 77 (63-85) 86 (78-95) 97 (90-100)
Scenario 2 -5.426 (<.001) -5.597 (<.001) -4.676 -3.971 (<.001)
(<.001)
Before 20 (6-40) 42 (28-61) 66 (52-80) 90 (80-99)
After 16 (5-31) 40 (24-59) 64 (49-80) 91 (80-100)
Scenario 4 -1.721 (.09) -.928 (.35) -.962 (.34) -2.467 (.01)
After 21(10-34) 44 (30-60) 68 (55-80) 91 (81-100)

perceived probability.

Intention of M edical Selection

Asshownin Tables5 and 6, in the mild cases, 56.6% (419/740)
of the participants chose to directly visit the hospital before
e-consultation. After e-consultation, the online doctors provided
patients with self-treatment suggestions, and 71.4% (553/775)
of the participants chose self-treatment. The chi-square test
determined that there was a significant (P<.001) difference in
the medical choice before and after e-consultation. In the severe
cases, before e-consultation, 92.8% (847/913) of the participants
chose to directly visit the hospital. After e-consultation, the
doctors suggested that the patients should visit the hospital
directly, and 94.9% (897/945) of the participants chose to visit
the hospital. The chi-square test showed that there were no
significant (P=.05) differences. Additionally, the McNemar test
determined that theresults of parallel contrast groups (scenarios
1 and 3/scenarios 2 and 4) were the same.

Of the participants who chose to directly visit the hospital,
before e-consultation, 50.4% (211/419) chosetertiary hospitals
for medical treatment in the mild cases. After e-consultation,
47.0% (85/181) of the participants chose atertiary hospital, and

Table5. Patients' selection of treatment (group comparison).

among them, 4.5% (10/222) wanted to visit the hospital where
the online doctors worked. In the severe cases, before
e-consultation, 66.7% (565/847) of the participants chosetertiary
hospitals. After e-consultation, 64.2% (576/897) chose tertiary
hospitals, and among them, 11.3% (101/897) wanted to visit
the hospital where the online doctors worked. In both mild and
severe cases, after e-consultation, the proportion of participants
who chose primary health institutions gradually decreased. See
Table 7 for detailed data.

In the mild cases, before e-consultation, 419 participants chose
to directly visit the hospital, of whom 53.0% (222/419) would
select specialists. After e-consultation, 222 participants chose
to directly visit the hospital, of whom 25.7% (57/222) wanted
to consult the online doctors face-to-face and 53.2% (118/222)
wanted to consult specialists. In the severe cases, before
e-consultation, 847 participants chose to directly visit the
hospital, of whom 75.3% (638/847) wanted to consult
specialists. After e-consultation, 897 participants chose to visit
the hospital, of whom 56.4% (506/897) wanted to consult the
online doctors face-to-face and 33.6% (301/897) wanted to
consult specialists. See Table 8 for detailed data.

Direct hospital visit, n (%)

Scenario Self-treatment, n (%)
Scenario 1% (n=740; before) 321 (43.4)

Scenario 32 (n=775; after) 553 (71.4)

Scenario 2° (n=913; before) 66 (7.2)

Scenario 4° (n=945; after) 48(5.1)

419 (56.6)
222 (28.6)
847 (92.8)

897 (94.9)

For scenarios 1 and 3, the )(2 (df) and P values are 121.384 (1) and <.001, respectively.
PFor scenarios 2 and 4, the x2 (df) and P values are 3.726 (1) and .05, respectively.
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Before After X2/df (P value)
Self-treatment Direct hospital visit

Scenario 1 163.711/1 (<.001)
Self-treatment (n=321) 267/559 54/181
Direct hospital visit (n=419) 292/559 127/181

Scenario 2 1.742/1 (.22)
Self-treatment (N=66) 11/53 55/860
Direct hospital visit (n=847) 42/53 805/860

Table 7. Patients' selection of hospitals.

Scenario Onlinedoctor'shospi- Local tertiary hospital, Loca district/county Loca community Hospitalsin other
tal, n (%) n (%) hospitals, n (%) health center, n (%) cities, n (%)
Scenario 1
Before (n=419) N/AZ 211 (50.4) 158 (37.7) 50 (11.9) 0(0)
After (n=181) 10 (5.5) 85 (47.0) 67 (37.0) 19 (10.5) 0(0)
Scenario 3
After (n=222) 10 (4.5) 117 (52.7) 77 (34.7) 17(7.7) 1(0.5)
Scenario 2
Before (n=847) N/A 565 (66.7) 223 (26.3) 54 (6.4) 5(0.6)
After (n=860) 105 (12.2) 566 (65.8) 159 (18.5) 25 (2.9) 5(0.6)
Scenario 4
After (n=897) 101 (11.3) 576 (64.2) 190 (21.2) 29(3.2) 1(0.1)
8N/A: not applicable.
Table 8. Patients’ selection of doctors.
Types of doctors Scenario 1 Scenario 3 Scenario 2 Scenario 4
Before (n=419), After (n=181), After (n=222), Before(n=847), After (n=860), After (n=897),
n (%) n (%) n (%) n (%) n (%) n (%)
The consulted doctor N/AR 59 (32.6) 57 (25.7) N/A 483 (56.2) 506 (56.4)
Specialist 222 (53.0) 70(38.7) 118 (53.2) 638 (75.3) 272 (31.6) 301 (33.6)
General practitioner 197 (47.0) 52 (28.7) 47 (21.2) 209 (24.7) 105 (12.2) 90 (10.0)

8N/A: not applicable.

Robustness Test

To exclude bias, the characteristics were used as control
variablesin the logistic regression model. In scenarios 1 and 2,
patients made treatment selection before e-consultation. This
can reflect the selection without e-consultation. Therefore, the
dependent variablesin the regression model were the treatment
selection before e-consultation in scenarios 1 and 2 and the
treatment selection after e-consultation in scenarios 3 and 4.
The independent variables included persona characteristics,
the use of e-consultation, and the severity of the disease (mild
case=0, severe case=1).

https://www.jmir.org/2023/1/e40993

As shown in Table 9, logistic regression results showed that
risk attitude (for 24-25, oddsratio [OR] 1.393, P=.02; for 26-27,
OR 1.732, P<.001; for 28-30, OR 2.219, P<.001), e-consultation
(for did not use, OR 0.428, P<.001), and the severity of disease
(for serious, OR 24.994, P<.001) were significant factors
affecting the choice of medical treatment. It could be seen that
although the results of medical selection in this study have been
affected by risk attitude, the 2 most significant factors were
research intervention and scenarios classification standard.
Compared with patientswho did not utilize e-consultation, those
using e-consultation were significantly less willing to directly
visit the hospital (OR 0.428, P<.001).
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Characteristics Oddsratio (95% CI) P vaue
Gender

Mae 1.000

Female 1.008 (0.828-1.226) .94
Age (years)

18-25 1.000

26-30 0.939 (0.707-1.247) .66

31-40 0.725 (0.558-0.941) .02

>41 0.881 (0.657-1.181) 40
Education

High school or lower 1.000

3-year college 0.878 (0.618-1.247) 47

Bachelor’s degree 0.715 (0.523-0.979) .04

Master’s degree or higher 0.654 (0.419-1.020) .06
Residence

Nonurban 1.000

Urban 0.955 (0.745-1.225) .72
Incomein 2019 (RMB?)

0-8 1.000

9-15 1.064 (0.821-1.380) .64

16-20 0.969 (0.708-1.325) .84

>21 1.022 (0.750-1.391) .89
Timeto the best hospital (minutes)b

0-10 1.000

11-20 1.092 (0.862-1.385) 47

21-30 0.779 (0.597-1.016) .07

>31 1.054 (0.780-1.424) 73
Health insurance

With 1.000

Without 1.229 (0.607-2.487) 57
Health literacy score

3-8 1.000

9 0.928 (0.704-1.222) .59

10 0.998 (0.769-1.296) .99

11-15 0.847 (0.653-1.099) 21
Risk attitude

6-23 1.000

24-25 1.393 (1.064-1.822) .02

26-27 1.732 (1.341-2.237) <.001

28-30 2.129 (1.576-2.875) <.001

Disease severity

Mild

1.000
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Characteristics Oddsratio (95% Cl) P vaue
Serious 24.994 (19.859-31.457) <.001
Use of e-consultation
Used 1.000
Did not use 0.428 (0.354-0.518) <.001

3US $1=6.475 RMB.

bThe question of “Time to the best hospital” isas follows: “How fast does it take to get from your home to the best hospital in your district/county?’

Practical Experience With e-Consultation for Drug
Eruption

Asshown in Table 10, atotal of 791 participants had practical
experience with e-consultation for drug eruption: atotal of 332
participants received suggestions for self-treatment, and 459
participants were advised to visit the hospital directly. With
regard to the suggestions for self-treatment and visiting the
hospital, 79.5% (264/332) and 93.5% (429/459) of the
participants trusted the doctors' judgments, respectively. Of

Table 10. Investigation of patients with practical e-consulting experience.

those with less trust in doctors' suggestion for self-treatment,
56% (38/68) till choseto betreated in alocal tertiary hospital,
and 41% (28/68) wanted to consult their online doctors
face-to-face. Of those who followed the doctors' suggestions
that they should be treated in a hospital directly, 57.8%
(248/429) chose to visit a local tertiary hospital, and 54.3%
(233/429) wanted to consult the online doctors face-to-face.
The selection of treatment, hospital, and doctor by participants
with practical experience was highly consistent with the results
of the scenario survey.

Medical attitude and selection Self-treatment, n/N (%)

Treated in hospita directly, n/N (%)

Attitude to judgment

Trust 264/332 (79.5)
Distrust 68/332 (20.5)
Selection of hospital
Online doctor’s hospital 7/68 (10.3)
Local tertiary hospital 38/68 (55.9)
Local district/county hospitals 17/68 (25.0)
Local community health center 6/68 (8.8)
Hospitalsin other cities 0/68 (0.0)
Selection of doctor
The consulted doctor 28/68 (41.2)
Specialist 31/68 (45.6)
General practitioner 9/68 (13.2)

429/459 (93.5)
30/459 (6.5)

98/429 (22.8)
2481429 (57.8)
71/429 (16.6)
9/429 (2.1)
3/429 (0.7)

233/429 (54.3)
135/429 (31.5)
61/429 (14.2)

Discussion

Principal Findings

After E-consultation, Patients' Evaluation of Diseases
and Medical | nstitutions Changed

Advantageous selection theory holds that the risk perception
can adjust the adverse selection caused by information
asymmetry. Patients’ perception of diseasesis the reflection of
risk perception in medical selection. The results showed that
before e-consultation, 55.4% (410/740) and 5.4% (40/740) of
the participants with mild diseases considered their diseases as
“serious’ and “very serious” respectively, but after
e-consultation, these rates decreased to 11.1% (82/740) and
0.3% (2/740), respectively. In the severe cases, before
e-consultation, 39.6% (362/913) and 54.1% (494/913) of the
participants considered their diseases as “serious’ and “very

https://www.jmir.org/2023/1/e40993

serious,” respectively, but after e-consultation, these rates
changed to 61.1% (558/913) and 24.3% (222/913), respectively.
This indicates that the judgments of online doctors can be
effectively accepted by the patients and that patients
understanding of the disease has been improved. Patients
acceptance of the suggestion also means that the information
asymmetry of patientswas decreased after e-consultation, which
was consistent with the conclusion of a previous study [36]. It
can be observed that just increasing the amount of information
cannot effectively improvethe patients' information level. Only
when the information source provides the patients with
comprehensible health information can the patients receive
satisfactory information [37].

With regard to medical ingtitutions' capability, it was found
that after e-consultation, patients have a more rationa
understanding of the capability. Participantswith mild diseases
believed that the probability that medical institutions could cure
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their diseases was significantly improved because they realized
that their diseases were not serious. Additionally, for those
patients with serious diseases, their capability assessment of
low-level medical institutions was decreased because online
doctors recommended them to visit the hospital, which made
them think that their diseaseswere very serious. Therefore, they
preferred to choose the tertiary hospital and regarded other
low-level medical institutions as incapable of treating serious
diseases. Disease severity and evaluation of medical institutions
are important factors affecting medical selection. The results
of this study showed that the 2 factors have changed
significantly after e-consultation, which alowed us to better
understand how e-consultation affects medical selection. A
qualitative study could be conducted in the future to better
understand the influence mechanism of these factors on their
decision making.

E-consultation | s Expected to Guide Patients to Seek
Reasonable Medical Services

Before e-consultation, 56.6% (419/740) of the participants chose
to directly visit the hospital. After e-consultation, 71.4%
(553/775) of the participants had confidence in doctors
judgments and wanted to conduct self-treatment. It can be
observed that after e-consultation, there were significant changes
in the medical choice for patients with mild diseases. For
patients with serious diseases, after e-consultation, theintention
to directly visit the hospital strengthened. Our results indicate
that online medical suggestion was accepted by patients and
had a real influence on their medical selection. Based on the
expected utility and prospect theories, if patientswere reassessed
on their disease severity and the capability of medical
institutions, they would change their expected utility of hospitals
and doctors [38]. The results of this study verified this theory,
because patients’ medical selection and evaluation of diseases
were more consistent with online doctors’ judgment after
e-consultation. One possible reason is that patients found
low-level hospitalsalso could meet their medical demands after
e-consultation, which made the flow direction of patientsreach
a separating equilibrium. Specificaly, patients with mild
diseases took self-treatment or went to primary medical
institutions for medical treatment, whereas those with severe
diseases went directly to hospitals, rather than all patients
entering directly into the high-level hospital.

The reduction of information asymmetry between doctors and
patients also has positive impacts on offline medical services.
The information gap between disease and drug will cause
patients to distrust doctors and even lead to aggression [39].
E-consultation can narrow this information gap before
face-to-face consultation. Moreover, e-consultation enables
patients to participate in medical decision making, which is
expected to improve patient satisfaction and strengthen the trust
between doctors and patients [40,41]. In addition, there are no
recognhizable differences in service quality, satisfaction, and
interpersonal relationship established between e-consultation
and face-to-face consultation [42]. Therefore, the use of
e-consultation within the offline medical system can effectively
improve the information level of patients, the degree of trust
between doctors and patients, and the quality of medical
services. The doctors' response time to the patients, service
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attitude, and other factors have a significant effect on the
patients acceptance of e-consultation [43].

However, in e-consultation, patients are guided to assess the
disease reasonably, but that does not mean that patients can
make the best selection. Online doctors only suggest that patients
betreated in hospitals, not which hospitalsto visit. Additionally,
patients still prefer to choose a tertiary hospital. Notably, in
China, the hospital information disclosure system is
underdeveloped. Patients do not know the characteristics,
specializations, costs, and other conditions of various medical
ingtitutions. Perhaps, the combination of e-consultation and
information disclosure can better guide patients to make more
reasonable selection of hospitals and doctors [44]. When
disclosing hospital information, the suitability of theinformation
should also be considered. Even when the patientsareinformed
about various detailed information on the hospital, they will
still experience difficultiesin making an ideal choice owing to
alack of health literacy [45].

E-consultation May Become a New Means for Doctors
to Attract Patients

Some studies have indicated that if medical services are
transformed from offline to online settings, then the services
will become more centralized [46]. This study also found that
during offline consultation, many patients still preferred to
consult the same online doctors who provided e-consultation.
The reasons for this situation may be attributed to 2 aspects:
first, most online doctors are from high-level hospitals, leading
patients to believe that these doctors have high-level medical
abilities; second, the doctors consulted online are trusted better
because they are more familiar with patients' illnesses after
e-consultation, although their modes of communication were
only through simple texts and images. When patientsinsist in
seeking face-to-face medica consultation, doctors who
performed e-consultation previously know better about their
disease. Moreover, patients medical decision making is not
solely dependent on online doctor-patient communication.
Doctors giving e-consultations are from hospitals across the
country, and so patients will have to incur many indirect costs
to consult the online doctors face-to-face. However, the
disconnect between intention and selection signifies that
e-consultation can indeed overcome the shortage of offline
medical resources.

In addition, this study did not explore the influence when
suggestions during e-consultation were incorrect. Based on the
study result that most patients chose to trust online doctors, it
may be deduced that these patients will also choose to believe
incorrect suggestions. Of course, the influence of incorrect
e-consultation suggestion needs more research. This aso
reminds us that medical quality control in e-consultation is
necessary; otherwise, these errors will cause medical disputes,
mismanagement of medical resources, and other medical
problems, which will lead to a decrease in willingness to use
e-consultation. Further, the quantity of high-quality online
doctors remains limited. Thus, the imbalance between supply
and demand of e-consultation will cause adverse selection and
moral hazard for online doctors [47], which will greatly reduce
the service quality and lead patients to revert to offline
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consultation. Therefore, research on rational allocation and
utilization of e-consultation needsto be conducted in the future.

Limitations

This research was conducted using a scenario survey, and thus
it lacks the type of real-world data generated during a field
survey. Moreover, participants in the survey cannot be
considered atrue match to real-world patients. Hence, theresults
of a scenario survey may be dlightly different from medical
selection in the real world. Additionally, only drug eruption
was sel ected in the scenario survey of this study. The results of
this study are only applicable to common e-consulting diseases.
Although this disease is highly representative, the application
of the research results will need to be combined with that of
specific diseases, especially for uncommon diseases. Ultimately,
this study only simulated the correct judgments and diagnoses
in e-consultation, and the incorrect suggestions were not
considered. Therefore, theimpact of incorrect suggestions needs
further research. Additional research should be carried out based

Qieta

on the long follow-up data of real patients with e-consultation
experience, which should also pay attention to the situation of
revisiting patients, misdiagnosis of e-consultation, and other
kinds of disease.

Conclusions

In e-consultation, online doctors suggestions and judgments
can be effectively accepted by patients and can significantly
affect patients’ assessment of diseases, service quality of medical
institutions, and medical selection. E-consultation is expected
to guide patients to make more reasonable medical choices.
However, patients also need adequate information from the
hospital to achieve a reasonable match between disease and
hospital. Therefore, it is difficult for e-consultation to play a
completerolein the guidance of medical selectionindependently
without the help of other systems conducive to reasonable
patient choice. In addition, there may be a significant patient
concentration effect in the e-consultation market if governments
do not regulate it reasonably.
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