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Abstract: With the impetus of information communication technology (ICT), emerging eHealth has
attracted increasing number of doctors’ participation in online health platforms, which provide various
potential benefits to doctors. However, previous studies on eHealth have seldom distinguished
different service modes provided by doctors. In addition, the bulk of the literature has considered
doctors’ motivations based solely on online environments. To fill this gap, this study combines
expectancy theory and the Bagozzi, Dholakia, and Basuroy (BDB) model to examine the relationships
between anticipated outcomes, performance expectations, and effort intentions from online and
offline perspectives. Doctors’ behavioral intentions are further divided into two categories: the
willingness to offer free services and paid services. Using SmartPLS, this study conducts structural
equation modeling (SEM) to analyze 311 sample data. The results show that extrinsic motivations
(i.e., extrinsic rewards, expected relationships, and image) and intrinsic motivation (i.e., a sense of
self-worth) significantly influence the desire to serve patients well, which in turn positively affects
the willingness to offer free services and the willingness to offer paid services. Moreover, counseling
time is confirmed as the main cost, which negatively moderates the relationships between desire and
behavioral intentions. The findings provide theoretical insights for eHealth and provide practical
suggestions to develop marketing strategies for online health platform providers.
Keywords: online health platform; eHealth; expectancy theory; BDB model; online consultation;
behavioral intention

1. Introduction
The rapid changes in information communication technology (ICT) have transformed the
traditional healthcare industry. With the prevalence of the Internet, doctors can easily offer online
counseling services and converse with their patients on the online health platforms anytime and
anywhere. This new counseling mode, also known as eHealth, has attracted increasing attention
from both doctors and patients [1–9]. Emerging eHealth aims to combine the features of information
technology and healthcare resources to play the role of health agency in bridging public health demand
and professional online counseling services [10]. eHealth provides the online platforms where doctors
can share medical knowledge in virtual health communities and offer online medical consultations [1],
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while patients can search for health information and make an appointment for offline treatment based
on online doctors’ advice [7,10].
From the perspective of doctors, online health platforms can provide doctors with various benefits
pertaining to online platforms and offline hospitals. For example, by providing satisfactory online
counseling services, doctors can acquire more material rewards from increased consultations online
and outpatients offline and improve their professional status [1,9,11]. Under the effect of the interaction
between online health platforms and offline hospitals, both the online and offline contexts should be
considered when investigating doctors’ online behavioral intentions.
The above-mentioned outcomes can only be attained if doctors’ online counseling services are
performed well. However, the bulk of previous studies on doctors’ participation in eHealth have only
established the direct associations between motivations and behavioral intentions, but have ignored the
role of individual performance expectations [1,2]. In addition, most of today’s online health platforms,
such as Good Doctor, Spring Rain Doctor, and Dingxiang Doctor, provide both free and paid counseling
modes [5–7]. However, to the best of our knowledge, no prior research on eHealth has distinguished
between doctors’ behavioral intentions in relation to different charging modes, and past literature has
merely investigated the relationships between motivations and single behavioral intentions [1,2,11,12].
To fill this gap, this study combines expectancy theory and the Bagozzi, Dholakia, and Basuroy
(BDB) model to explore the motivating roles of anticipated outcomes and performance expectations
in doctors’ willingness to offer free or paid online counseling services. In this study, anticipated
outcomes include extrinsic rewards, expected relationships, image, and the sense of self-worth, while
performance expectations are the desire to serve patients well. In addition, this study also characterizes
the number of consultations and the counseling time as potential costs.
Without the active participation of doctors, online health platforms cannot play their roles in
public health. Therefore, conducting an investigation to understand the motivating factors affecting
doctors’ participation is very important and necessary for the long-term development of eHealth.
In particular, we aim to address the following questions:
(1)
(2)
(3)

How do extrinsic and intrinsic motivations affect the desire to serve patients well?
How does the desire to serve patients well affect the willingness to offer free or paid online
counseling services?
How do the number of consultations and the counseling time moderate the relationships between
desire and willingness?

2. Research Hypotheses
2.1. Anticipated Outcomes
Extrinsic rewards in this study are defined as the extent to which a doctor expects that he/she
can receive extrinsic returns from both online and offline channels when providing online counseling
services [12]. In the work environment, extrinsic rewards are characterized as monetary rewards and
job promotion [13]. They will help motivate professionals to share knowledge based on the certain
extrinsic rewards [14–16]. Thus, extrinsic rewards are widely validated as powerful predictors of
individual behaviors and are used as attractive tactics to provoke potential participants’ enthusiasm.
Similarly, in the context of eHealth, if a doctor deems that he/she can acquire benefits, such as an
increased number of outpatients and online consultations and increased monetary incomes from offline
hospitals and online platforms, he/she will be more willing to serve patients well to acquire these
potential rewards. Therefore, this study hypothesizes the following:
Hypothesis 1 (H1). Extrinsic rewards can positively affect the desire to serve patients well.
Expected relationships in this study are defined as the extent to which a doctor believes that he/she
can foster mutual relationships with both online and offline patients when offering online counseling
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services [12]. Mutual relationships between individuals cannot be directly measured by material value,
but they are considered extrinsic motivations [17]. Additionally, expected relationships can also be
interpreted as reciprocity [13]. An individual’s initial offer to another person may establish a friendly
association with each other, which in turn has a long-term effect on their reciprocal relationships. In the
literature, expected relationships have also been regarded as important factors affecting individuals’
knowledge sharing behaviors and information systems (IS) adoption [15,16,18]. Similarly, in the
eHealth setting, doctors’ excellent performance of online counseling services may facilitate establishing
a friendly patient–doctor relationships. The close interaction between doctors and patients is important
for doctors to manage their patients, so that doctors can more easily acquire patients’ trust and loyalty.
Therefore, if a doctor is eager to acquire expected relationships with patients, he/she will be more
willing to serve them well on online health platforms. Thus, this study hypothesizes the following:
Hypothesis 2 (H2). Expected relationships can positively affect the desire to serve patients well.
Image in this study is defined as the extent to which a doctor’s online and offline reputation is
increased through offering online counseling services [17]. In an organization, an individual cares about
his/her image and tends to obtain positive appraisals and establish his/her professional status [16,17].
For example, by sharing knowledge to help colleagues, he/she can accumulate the reputation and
gain the respect [19]. In eHealth, doctors’ online performance can not only be closely related to their
online image, but can also influence their image in the offline hospitals. Thus, if a doctor provides
a satisfactory service online, it may help his/her simultaneously gain reputation from both online
and offline channels through word of mouth communication. Therefore, this study hypothesizes
the following:
Hypothesis 3 (H3). Image can positively affect doctors’ desire to serve patients well.
The sense of self-worth in this study is defined as the extent of a doctor’s positive perception based
on the feeling about his/her contributions to online and offline patients through online counseling
services [12]. The sense of self-worth is a purely self-motivational factor and can be also regarded as an
intrinsic motivation. When knowledge contributors find that their offerings are beneficial to others and
are positively evaluated, their confidence and sense of self-achievement will be increased, which in
turn can also facilitate their participation in knowledge sharing [1,12,16,20]. Generally, doctors usually
regard their missions as helping more patients, so they are more likely to engage in eHealth. In other
words, if a doctor believes that he/she can gain a sense of self-worth that he/she values, he/she will be
more likely to form a desire to serve patients well. Therefore, this study hypothesizes the following:
Hypothesis 4 (H4). A Sense of self-worth can positively affect the desire to serve patients well.

2.2. Performance Expectations and Effort Intentions
In this study, performance expectations are generalized as the desire to serve patients well, while
effort intentions are characterized as the willingness to offer free services and paid services. Doctors
would form multiple effort intentions to achieve the performance goal of serving patients well [21].
From a doctor’s perspective in eHealth, if a doctor’s desire to serve patients well is strong, he/she
will be willing to perform specific actions to attain the desire [14,22], such as offering free and paid
counseling services. In the literature, performance expectations have been validated as essential factors
affecting behavioral intentions [23,24]. Therefore, this study hypothesizes the following:
Hypothesis 5 (H5). The desire to serve patients well positively affects the willingness to offer free services.
Hypothesis 6 (H6). The desire to serve patients well positively affects the willingness to offer paid services.
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3. Research Methodology
3.1. Theoretical Foundation
3.1.1. Expectancy Theory
Expectancy theory has been widely applied to explain individual behavioral intentions [25–27]
and was first proposed by Vroom [28]. Expectancy theory provides theoretical perspectives to depict
and explain individual evaluations, initiatives, and decisions about the effort used to engage in a certain
activity [25,29,30]. Moreover, the process of an individual’s behavioral intention can be divided into
three phases: anticipated outcomes, performance expectations, and effort intentions [14]. In other
words, Vroom [28] suggested that an individual will first evaluate the various attractiveness associated
with achieving a certain goal. Subsequently, based on the assessment of the potential outcomes,
an individual will decide to whether devote the effort to performing the feasible actions to attain
the goal.
In the context of eHealth, expectancy theory is suitable for explaining how a variety of anticipated
outcomes can drive doctors’ performance expectations, that is, their desire to serve patients well.
The anticipated outcomes can be further categorized as extrinsic and intrinsic motivations [13–15].
Extrinsic motivations refer to the benefits pursued as the expected goals of organizations and individuals,
such as organizational rewards, image, and reciprocity [17], while intrinsic motivations refer to the
benefits that are inherently desired, such as a sense of self-worth and perceived contribution [1,17].
In this study, we consider extrinsic rewards, expected relationships, and image as the main extrinsic
motivations and the sense of self-worth as the main intrinsic motivation. Doctors will systematically
evaluate these potential motivations, which will lead to the formation of their desire to serve their
patients well. In order to successfully achieve the goals, doctors will devote effort to performing specific
actions, that is, offering free and paid counseling services. Therefore, this study used expectancy theory
as a theoretical framework.
3.1.2. BDB Model
The BDB model claims that an individual’s goal desire and implementation desire should precede
his/her goal intention and implementation intention, respectively [14,18,21]. The desire is suggested
as a necessary antecedent of behavioral intentions toward goal attainment, which is defined as the
determinant of individuals’ decision-making [21]. On the basis of the BDB model, the implementation
desire shapes multiple feasible implementation intentions (i.e., willingness to offer free or paid online
counseling services). Therefore, this study adopted the BDB model to explain doctors’ effort intentions
to take multiple feasible actions.
3.2. Ethics Statement
This study conducted a survey with the approval of Wenzhou People’s Hospital in Zhejiang
Province. The researchers ensured that every participant understood the research objectives and
procedures and acquired the informed consent from all participants before they engaged in the study.
3.3. Participants and Procedures
This study introduced the Spring Rain Doctor platform for use as a reference by the respondents.
Spring Rain Doctor was a popular online health platform in mainland China, which had tens of
thousands of doctors and cooperated with many offline hospitals. Spring Rain Doctor also allowed
registered doctors to provide free or paid counseling services. Doctors could converse with patients
through the website, pictures, mobile phones, and even video format. In addition, doctors could
observe timely feedback and service assessments of patients. With the help of the chief physicians
of Wenzhou People’s Hospital, we distributed online questionnaires to the doctors who provided
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counseling services on the online health platforms and were familiar with the modes and benefits
of eHealth.
3.4. Measures
As shown in Appendix A, the measurement items were developed based on previous research.
All the items were measured on a seven-point Likert scale, ranging from 1 “strongly disagree” to
7 “strongly agree”. For example, an intrinsic motivation (i.e., the sense of self-worth) was measured
based on doctors’ perception of their contributions to online and offline patients. If 7 is chosen,
it implies that the doctors have very strong perceptions of self-worth on online health platforms; if 1 is
chosen, it implies the doctors hardly perceive the sense of self-worth on online health platforms. With
regard to the measurement of costs, one measure item was designed for the number of consultations,
ranging from 1 to 5 patients per day to more than 35 patients per day. Similarly, the counseling
time was also measured by one item, ranging from less than 15 min per day to more than 3 h per
day. Additionally, this study used the back-translation method to ensure the validity and consistency
between the original and translated versions of the questionnaires [31]. After conducting a pilot study
of 40 samples, the order, wording, and length of the items were slightly modified in the questionnaire.
Besides, this study used SmartPLS 3.0 to test the structural equation model, including the measurement
and structural models.
4. Results
4.1. Demographic Characteristics
A total of 600 questionnaires were distributed to target doctors. In total, 396 responses were
received, with a response rate of 66%. After screening out the questionnaires containing incomplete
or missing items, the number of valid questionnaires was 311 and the valid response rate was 51.8%.
According to the demographics, male respondents accounted for 58.5% of the total. Most of respondents
were between 36 and 45 years old, accounting for 41.2% of the total. The majority of respondents
were attending physicians (37.3%) and had more than 12 years of work experience (34.4%). More
demographics are detailed in Appendix B (Table A2).
4.2. Measurement Model
First, using confirmatory factor analysis (CFA), the measurement model was tested by content
validity, convergent validity, and discriminant validity. This study reviewed and adapted the constructs
and measurement items from previous studies and conducted a pilot test to ensure the content validity.
In addition, we examined factor loadings, Cronbach’s α, composite reliability (CR), and average
variance extracted (AVE) to evaluate the convergent validity [32]. As shown in Table 1 and Appendix A,
Cronbach’s α and CRs for each construct are all higher than the acceptable threshold of 0.7, factor
loadings for each item are all higher than the acceptable threshold of 0.7, and AVEs for each construct
are all higher than the acceptable threshold of 0.5 [33,34]; thus, convergent validity is supported.
Furthermore, we tested interconstruct correlation coefficients to measure the discriminant validity.
The square roots of the AVEs for each construct in bold are higher than the other values in the
corresponding columns and rows, which verifies the discriminant validity. Therefore, on the basis of
the above outcomes, the measurement model is validated.
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In contrast, the number of consultations has no significant moderating effect on the relationships
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to serve patients well and the willingness to offer paid services (β = −0.028,
p > 0.05); thus, H7 and H8 are not validated. A possible explanation for this result is that the number
of consultations may not accurately reflect the level of effort of the doctors compared to the counseling
time. In other words, the dedication of doctors cannot be completely measured by the number of
consultations in some cases. For example, in some cases, a doctor needs to spend several hours on one
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patient, while in other cases, a doctor may need to spend less time offering counseling services to more
patients. Therefore, the role of the number of consultations in this study is insignificant.
5. Implications
5.1. Theoretical Implications
First, the previous studies have seldom simultaneously considered online and offline factors when
investigating doctors’ behaviors in eHealth [1,2,11,16,35,36]. However, as there are close interactions
between online health platforms and offline hospitals [4,7], it is not sufficient to focus solely on
motivations provided by online channels. Therefore, this study designs the items for measuring
motivations from the perspectives of both online and offline contexts.
Second, few studies have incorporated expectancy theory and the BDB model to explain doctors’
behaviors in eHealth [1,2,9,11]. Most of the previous studies have simply drawn direct relationships
between various motivations and doctors’ behavioral intentions. Therefore, this study characterizes
the desire to serve patients well as a mediator connecting the motivations and behavioral intentions
based on expectancy theory and justifies the formation of doctors’ two types of behavioral intentions
based on the BDB model.
Third, given that online medical consultations are flexible and optional activities for doctors,
anticipated costs spent in eHealth may stand out as a main concern. Thus, this study characterizes the
number of consultations and the counseling time as costs of offering counseling services and tests their
moderating effects on the relationships between desire and behavioral intentions.
5.2. Practical Implications
Because doctors’ willingness to offer online counseling services is driven by performance
expectations, which are further motivated by anticipated outcomes (i.e., extrinsic rewards, expected
relationships, image, and the sense of self-worth), this study also provides the following practical
suggestions for online health platforms to attract doctors to provide online counseling services.
From the perspective of extrinsic rewards, online health platforms should establish and improve
reward mechanisms to provide substantial rewards. For example, online health platforms can provide
more subsidies and reduce platform commissions per consultation to encourage doctors to provide
services. To retain the doctors, online health platforms can also formulate long-term reward programs,
such as setting up the periodic rewards for continuous consultations.
From the perspective of expected relationships, online health platforms are encouraged to provide
more post service functionalities, such as online patient management and group messages. Using
user-friendly interfaces, doctors can easily send greetings to their patients, and track the latest health
status of the patients so as to build up interactive relationships between doctors and patients.
From the perspective of image, eHealth suppliers can establish a ranking of doctors based on the
patients’ overall assessment and select the top 10 doctors for month or year to recommend and display
their professional status on the website homepage. In addition, online health platforms can also list the
excellent counseling cases as well as doctors for patients to increase doctors’ reputation.
From the perspective of the sense of self-worth, online health platforms are recommended
to establish feedback mechanisms and show patients’ real-time evaluations, such as the degree of
usefulness, like button, and virtual gifts [11]. In addition, platforms can send thank you letters to thank
the doctors for their dedication and exhibit the total number of patients served by the doctors and the
total time invested by doctors to inspire their sense of self-achievement.
Finally, regarding the costs, online health platforms are suggested to provide caring services to
alleviate the pressure on doctors and prevent overworked situations. For example, when doctors offer
longtime services that exceed the upper time limit, the online health platforms should automatically
send a warning message reminding them to maintain a reasonable service time.
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6. Limitations
Nevertheless, there are still some limitations in this study that need to be explained. First, the
motivations considered in this study are limited. Second, this study used cross-sectional data to
conduct the investigation, which could not examine doctors’ actual behaviors. Third, the survey
samples are restricted to those doctors who have participated in online health platforms, rather than
inexperienced doctors.
7. Conclusions
The long-term good development of eHealth cannot be achieved without doctors’ active
participation. Thus, it becomes very important and necessary to investigate and understand doctors’
behavioral intentions in eHealth. Considering both online and offline contexts, this study integrates
expectancy theory and the BDB model to investigate the motivating roles of anticipated outcomes
and performance expectations in doctors’ willingness to offer free or paid online counseling services.
On the basis of the findings of the validated research hypotheses, theoretical and practical implications
are also provided.
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Appendix A
Table A1. Measurement items and factor loading.
Construct

Definition and Measures

Extrinsic
Rewards

The extent to which a doctor expects that he/she can receive
extrinsic returns from both online and offline channels when
providing online counseling services
1. The income acquired from patients’ visiting my hospital
would increase because of my good online
counseling services
2. The quantity of online consultations would increase
because of my good online counseling services
3. The quantity of patients’ visiting in my hospital would
increase because of my good online counseling services

Expected
Relationships

The extent to which a doctor believes that he/she can foster
mutual relationships with both online and offline patients
when offering online counseling services
1. Offering good online counseling services would
strengthen the tie between me and my patients
2. Offering good online counseling services would draw
smooth relationships with my patients
3. Offering good online counseling services would create
strong relationships with my patients

Factor Loading

Source

-

0.81

Bock et al. [12]

0.83
0.82

0.88
0.89
0.90

Bock et al. [12]
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Table A1. Cont.
Construct

Definition and Measures

Image

The extent to which a doctor’s online and offline reputation
is increased through offering online counseling services
1. Offering good online counseling services would improve
my image on the online health platforms and in the hospitals
2. Offering good online counseling services would improve
others’ recognition of me
3. Offering good online counseling services, the people I
work with respect me

Factor Loading
0.86
0.87

Kankanhalli et al.
[17]

0.77

The extent of a doctor’s positive perception based on the
feeling about his/her contribution to online and offline
patients through online counseling services
1. Offering good online counseling services would help my
patients solve their health problems
2. Offering good online counseling services would improve
my service quality
3. Offering good online counseling services would improve
inquiry processes
4. Offering good online counseling services would create
chances to solve patients’ health problems.

Sense of
Self-worth

Source

0.81
0.88

Bock et al. [12]

0.80
0.82

Desire to Serve
Patients Well

The strength of a doctor’s desire to serve patients well
1. I want to serve my patients well
2. My overall wish is to serve my patients well
3. I feel an urge or need to serve my patients well

0.80
0.88
0.85

Bagozzi et al. [21]

Willingness to
Offer Free
Services

The strength of a doctor’s willingness to offer free services
1. I am planning to offer free online counseling services
2. I will spend effort to offer free online counseling services
3. I intend to offer free online counseling services

0.90
0.94
0.93

Perugini and
Bagozzi [37]

Willingness to
Offer Paid
Services

The strength of a doctor’s willingness to offer paid services
1. I am planning to offer paid online counseling services
2. I will spend effort to offer paid online counseling services
3. I intend to offer paid online counseling services

0.92
0.95
0.93

Perugini and
Bagozzi [37]

Appendix B
Table A2. Demographic statistics.
Measure

Item

Frequency

Percentage

Measure

Item

Frequency

Percentage

Gender

Male
Female

182
129

58.5
41.5

Department

Internal medicine
Stomatology

96
59

30.9
19

Age

18–25 years
26–35 years
36–45 years
46–55 years
56–65 years
>65 years

10
117
128
47
8
1

3.2
37.6
41.2
15.1
2.6
0.3

Traditional Chinese medicine
Bone surgery
Gynecology and obstetrics
Surgery
Pediatrics
Ophthalmology

42
31
25
21
9
5

13.5
10
8
6.7
2.9
1.6

Assistant Doctor
Resident Doctor

12
68

3.9
21.9

4
19

1.3
6.1

Attending Physician

116

37.3

87

28.0

Associate Chief
Physician

77

24.8

Oncology
Others
Hospital of Zhejiang
University
Zhejiang Provincial Hospital
of Traditional Chinese
Medicine
Tongde Hospital of Zhejiang
Province
Wenzhou People’s Hospital

66

21.2

51

16.4

38

12.2

Quzhou Hospital
Ningbo Hospital
Hospital of Wenzhou
Medical University

30
29

9.7
9.3

10

3.2

Title

Career age

Chief Physician

25

8

Others

13

4.2

<1 year
1–2 years

32
42

10.3
13.5

3–4 years

38

12.2

5–6 years
7–8 years
9–10 years
11–12 years
>12 years

26
23
26
17
107

8.4
7.4
8.4
5.5
34.4

Hospital

Note: the total number of respondents is 311.
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