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Abstract 

Background: Online health communities (OHCs), with a wealth of multi-source information exchange, have pro-
vided a convenient way for people with diabetes to actively participate in their self-management and have been 
widely used. Information exchange assists people with diabetes with health-related decisions to actively engage 
in their care, and reduce the occurrence of potential complications of diabetes. However, there has been relatively 
little research on the information exchange behaviors and their effect on health in professional online medical 
platforms—OHCs.

Objective: Using a social exchange theory, this study focuses on two sources of information (doctors and peo-
ple with diabetes) to investigate information exchange behaviors and consequences. Moreover, we also examine 
moderating effects of information price as patients need to pay prices for consulting with doctors to obtain medical 
information on OHCs.

Methods: By using the Python program, a rich dataset contained 22,746 doctor-patient dialogues from December 
2017 to December 2018 is collected from the biggest OHC in China. Then the logistic and ordinal regression models 
are used to get empirical results.

Results: We found that first information sharing from doctors and other people with diabetes can promote their 
information sharing behavior. Second, the moderating effects of information price are heterogeneous and change 
with the exchange participants. Third, rich information exchange supports self-management of people with diabetes 
and improves their health status.

Conclusion: This study is among the first that tests the information exchange behavior and consequence for 
diabetes in OHCs and examines the moderating effects of the information price. The present study produces several 
insights, which have implications for social exchange, patient behavior, online health communities, and information 
technology in diabetes self-management literature.
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Background
Diabetes is one of the major chronic non-communicable 
diseases in the world [1]. With the increasing prevalence 
rate in recent years, the disease burden brought by dia-
betes has become increasingly serious, and diabetes and 
its complications have seriously affected the quality of 
life [2]. In 2018, there were nearly 129.8 million people in 
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China suffered from diabetes with 20.2% in people aged 
18 to 29 and more than 40% in people aged ≥ 40 [3]. The 
prevalence of diabetes continues to rise without a pla-
teau or inflection point. More threateningly, people lack 
awareness of diseases, with the awareness rate is only 
30.1% in China [1].

Diabetes is a metabolic disorder caused by genetic and 
environmental factors, and these potential complications 
of diabetes can be controlled by lifestyle management [4, 
5]. For example, people with diabetes who are compliant 
with their regimen and maintain strict glycemic control 
have lower rates of complications [6]. Different from 
other diseases, access to information can provide peo-
ple with diabetes the tools and support to self-manage 
their condition effectively [4, 5], as this chronic disease 
changes over time. However, in the traditional medical 
environment, there is a lack of information provided to 
people after their formal diagnosis [7]. Online platforms, 
with a wealth of multi-source information exchange, have 
provided a convenient way for diabetes to access infor-
mation and have been widely used.

Online health communities (OHCs), are different from 
general communities, provide an important platform 
for people to obtain information and learn from others 
with similar experiences [8], and have developed rapidly 
around the world. Multi-type services, various forums, 
multi-participants, and feedback mechanisms on OHCs 
offer people the opportunity to manage their condi-
tion of diseases by exchanging information. OHCs have 
been the focus of considerable attention as the number of 
patients relying on online health information has stead-
ily increased. OHCs include access to alternate sources of 
health information as well as a way to connect with oth-
ers with similar diseases. Information on OHCs has been 
found to affect patients’ decision-making and participa-
tion in healthcare [9, 10].

By reviewing the literature on diabetes, information 
exchange, and OHCs, three important research gaps are 
found. First, although online social support has proved 
to improve health behaviors and decrease symptoms 
[11], prior studies mainly used survey design and focused 
on general online social media (e.g. Facebook and Twit-
ter) [12]. Hence, evidence of the effects of professional 
online medical platforms—OHCs for diabetes is lacking. 
Second, although information exchange on OHCs has 
received research attention [13–16], they failed to con-
sider information exchange among multi-participants in 
one study and investigate their integrated effects. Third, 
more importantly, no study has explored the role of 
information cost (i.e. the costs for obtaining information 
on diseases) in information exchange.

Urbanization, the aging population, reduced physical 
activities, and increasing levels of overweight and obesity 

contribute to the increase of diabetes. OHCs, supplement 
traditional services in hospitals, create information-rich 
environments that allow people with diabetes to seek and 
share information effectively and improve their ability 
to self-manage. To fill gaps in existing studies, this study 
focuses on two forms of exchange (i.e., exchange between 
doctors and diabetic patients, and exchange between 
diabetic patients and diabetic patients) to investigate 
information exchange behaviors and consequences by 
collecting a real operational dataset from a famous OHC 
in China. As people need to pay prices for consulting 
with doctors to obtain medical information on OHCs, 
we also examine moderating effects of information price. 
The specific research questions being addressed in this 
paper are:

1. Does online information sharing from a doctor affect 
a diabetic patient’s propensity to share information 
publicly?

2. Does online information sharing from other patients 
affect a diabetic patient’s propensity to share infor-
mation publicly?

3. How does information price moderate the informa-
tion exchange behaviors on OHCs?

4. Does information exchange in OHCs affect the 
health status of people with diabetes?

By understanding the online information exchange 
behaviors of doctor-patient and patient-patient, we may 
be able to understand how to reach people to receive and 
deliver diabetes information through these professional 
OHCs, and finally manage their health effectively.

This study is organized as follows: We begin by review-
ing the theoretical background and developing hypoth-
eses. The next section presents research methods. The 
empirical results are provided in the next section. We 
then conclude and discuss the contributions, implica-
tions, and limitations of this study.

Hypotheses development
The social exchange theory
The social exchange theory seeks to explain individual 
behavior in the process of resource exchange [17] and 
assumes the existence of relatively long-term relation-
ships of interest as opposed to one-off exchanges [18]. It 
has been widely used to explore individual behavior in 
the online environment [10, 19, 20]. Based on the social 
exchange theory, individuals engage in social interaction 
in the hope of getting returns back from the interaction. 
Information exchange in virtual communities is a recip-
rocal process with maximizing benefits and minimizing 
costs. The social exchange theory has been applied to 
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study consumers’ motivation to provide reviews online 
[10].

Benefits in social exchange have been defined as 
exchange outcomes that provide positive values [18]. 
Intrinsic benefits and extrinsic benefits determine users’ 
exchange behavior together [21]. The intrinsic benefits 
are an experience of pleasure and satisfaction inherent 
in the exchange activity, and extrinsic benefits focus on 
outcomes that may be obtained as a result of the behav-
ior rather than engaging in it for its inherent satisfaction 
[22]. Costs in the social exchange are defined as nega-
tive outcomes from exchanges, including intrinsic cost 
and opportunity cost [18]. Applying the social exchange 
theory, we expect that people with diabetes are motivated 
to share information if they are satisfied with the benefits 
received based on information sharing from others in 
OHCs.

Information exchange in OHCs
From the information exchange perspective, users par-
ticipate in virtual communities in two ways: information 
seeking and information sharing [23], which are indis-
pensable parts of virtual communities [23, 24]. In gen-
eral virtual communities, users can seek information by 
browsing or posting questions, and also sharing infor-
mation by participating or initiating in forums or reply-
ing to questions. The sustained provision of information 
concerns the long-term development of the virtual com-
munities and in turn, affects their users’ benefits. During 
the information exchange process, users can receive not 
only information but also social support within com-
munities, which enhances their sense of communities 
[25] and motivates their active participation in virtual 
communities.

There are three types of information exchange that exist 
on OHCs: doctor-patient, patient-patient, and doctor-
doctor. Information on OHCs has been found to affect 
patients’ decision-making and participation in health-
care [7, 10]. However, although information exchange 
on OHCs has received research attention [13–16], they 
failed to consider information exchange among multi-
participants in one study and investigate their integrated 
effects. In addition, although online social supports have 
proved to have effects on improving health behaviors 
and decreasing symptoms [26], prior studies mainly used 
survey design and focus on general online social media 
(e.g. Facebook and Twitter) [12], evidence of the effects of 
professional online medical platforms—OHCs for diabe-
tes is lacking.

Information sharing includes exchanges of informa-
tion with multiple parties that may be useful to eve-
ryone [27] and is completely voluntary. In OHCs, 
feedback from patients includes important information 

on doctors’ services, which can influence service evalu-
ations and purchase decisions [7]. Feedback has multi-
ple forms, such as detailed reviews, short comments and 
ratings. As detailed reviews contain richer information 
than short comments or ratings do, we focus on detailed 
review sharing behavior in this study. Based on the social 
exchange theory, when users have received information 
from others, they have received benefits and tend to 
share information with others. Information mainly comes 
from two sources, namely doctors and diabetic patients. 
Hence, we have:

H1a. The information sharing from a doctor has a 
positive impact on a diabetic patient’s information 
sharing behavior in OHCs.
H1b. The information sharing from other patients 
has a positive impact on a diabetic patient’s informa-
tion sharing behavior in OHCs.
H2. Diabetic patients who have engaged in informa-
tion exchange will have a better health status.

Information cost as a moderating factor
The motivation crowding theory suggests that users’ 
motivations to exchange can be undermined or strength-
ened under different conditions [28]. Except for the ben-
efits, consumers’ perceived cost is the core construct and 
foundation in an exchange [29] and may impede con-
sumers to engage in an exchange [30]. Price has played 
a moderating role in the exchange between doctors and 
patients [10].

On the one hand, price is the cost for obtaining infor-
mation. Transaction cost economics [31] tells us that 
transaction costs will reduce purchase decisions. When 
patients have paid higher prices to obtain medical infor-
mation, they may have lower a propensity to share rela-
tive information with others. On the other hand, although 
receiving information from others helps patients to gain 
knowledge on both diseases and doctors, if a patient still 
wants to buy services from doctors, it means that the 
current information does not provide enough knowledge 
to him. Then the information price is what he or she gives 
up to acquire and use a service. Hence, we have:

H3a: Information price negatively moderates the 
relationship between information sharing from a 
doctor and a diabetic patient’s information sharing 
behavior in OHCs.
H3b: Information price negatively moderates the 
relationship between information sharing from other 
diabetic patients and a diabetic patient’s information 
sharing behavior in OHCs.
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Figure 1 shows our conceptual research model.

Methods
Research context
We collected data from the biggest OHC in China—
Haodf.com (www. haodf. com), founded in 2006. Haodf.
com offers hospital/doctor information inquiry, text con-
sultation, telephone consultation, remote video outpa-
tient service, accurate outpatient appointment, disease 
management after diagnosis, family doctor, science pop-
ularization of disease knowledge and other fields, and has 
been widely trusted by doctors and patients.

Haodf has collected the information of 610,000 doc-
tors from 9917 hospitals in China by December 2019. 
230,000 doctors have registered with their real names on 
the platform and began providing online medical services 
to patients. The proportion of doctors from tertiary hos-
pitals accounts for 78%. Haodf has served more than 58 
million patients. Haodf presents a list of doctors based on 
diseases; 30,272 diabetes-related information exchanges 
have occurred, so that understanding the information 
exchange behavior in this context will help us understand 
and further improve the healthcare industry.

On Haodf, text consultation is the most popular ser-
vice among patients. As a doctor can price his services 
on Haodf, it is an important platform for doctors to pro-
vide paid services. At the same time, Haodf also provides 
doctors with choices to provide free text consultation 
services (Note: in our paper, we call free information and 
paid information for information obtained from the free 
text consultation service and paid text consultation ser-
vice, respectively.) Although the information is shared 
voluntarily and can be accessed by all users, the informa-
tion shared from patients is based on the paid service and 
the information shared from doctors can also be charged 
but they choose not to. This means that it is priced as a 

paid service but given free. Therefore, the value of infor-
mation shared by patients and doctors can be measured 
by the doctor’s service price (Note: we call service price 
as information price.) Haodf enabled us to comprehen-
sively understand the free information exchange behavior 
and examine the moderating effects of information price.

Sample and data collection
This study quantitatively explores the information 
exchange behavior and its consequence on health status 
in the online environment. On Haodf, all interactions 
between doctors and patients are recorded on the doc-
tor’s homepage (See Fig. 2). Based on the list of diabetes 
doctors, we included these diabetes doctors who have 
provided the text consultation service and used the plat-
form within three days to ensure the doctor was active. 
We deleted those doctors missing important informa-
tion, such as service price, yielding a sample of 2,028 
doctors. Then we collected all information exchanges on 
diabetes from doctors’ homepages from December 2017 
to December 2018 by using the Python program. The 
collecting process lasted one week with 22,746 doctor-
diabetic patient dialogues included. Besides the detailed 
doctor-diabetic patient dialogues, we also collected doc-
tors’ individual information, including medical title, edu-
cation title, gender, educational background, popularity 
on Haodf, years of experience on Haodf, service quality, 
level of hospital and economic level of the city where the 
doctor works.

Variables and models
As we have collected all doctor-diabetic patient dia-
logues, we can get the provided time for each interaction. 
Information from doctors and other diabetic patients (t0) 
is provided earlier than the information from diabetic 
patients (t1).

Fig. 1 The conceptual model

http://www.haodf.com
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Dependent variables include (a) information shar-
ing from diabetic patient i (ISP) and (b) the health sta-
tus of diabetic patient i (HSP). Based on a doctor-diabetic 
patient dialogue, we can get whether diabetic patient i 
has shared his feedback on information received from 
doctor j and also get his health status based on the feed-
back. A dummy variable (ISP) is set to measure whether 
diabetic patient i has shared information after receiving 
information from doctor j. There are four main health 
statuses (cured, better, no better, worse) for a diabetic 
patient to choose by answering a questionnaire on Haodf. 
We use an ordinal variable (HSP) to measure the health 
status of diabetic patient i, with a larger value indicates a 
better status.

Independent variables include (a) information shar-
ing from doctor j (ISD) and (b) information sharing from 
other people with diabetes (ISOP) of doctor j. For the 
information sharing from doctor j, as we only include 

free information sharing behavior, we distinguished 
whether doctor j has provided free service for diabetic 
patient i based on the doctor-diabetic patient dialogue. 
A dummy variable (ISD) is used to measure information 
sharing from doctor j. For the information sharing from 
other people with diabetes of doctor j, we calculated the 
number of information sharing from other people with 
diabetes (ISOP) of doctor j, which happened before the 
produced time of information sharing from diabetic 
patient i.

The moderating variable is the information price (IP). 
A diabetic patient needs to pay a service fee for getting 
a doctor’s service to obtain relevant information on dis-
eases. Therefore, the information price is measured based 
on the service price of doctor j in our model.

Control variables are medical title, education title, 
gender, educational background, popularity on Haodf, 
experience on Haodf, response speed, level of hospital, 

Fig. 2 A doctor’s homepage
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and economic level of the city where the doctor works. 
Two dummy variables (MTitle1 and MTtitle2) are used to 
measure medical title (chief doctor, associate chief doc-
tor, others). A dummy variable (ETitle) is set to measure 
education title (professor/associate professor, others). A 
dummy variable (Education) is used to measure whether 
the highest degree of the doctor is obtained from a for-
eign university. On Haodf, a “recommendation” is calcu-
lated by the website to measure a doctor’s activities and 
his patients’ ratings, which is used to measure the popu-
larity of the doctor in our study (Recommendation). The 
number of days (Days) that the doctor has joined Haodf 
is used to measure the experience on Haodf. Response 
speed (RR) measures the time a patient waits for a doc-
tor’s reply. A dummy variable (Level) is used to measure 
the level of the hospital (tertiary hospitals and others) 
that the doctor works in. As the economic level of the 
city where the doctor works may influence the doctor’s 
pricing and patients’ consumption ability, a dummy vari-
able (City) is set to measure whether the doctor comes 
from top-tier cities (Beijing, Shanghai, Guangzhou and 
Shenzhen).

Model estimation. The empirical analysis is conducted 
into two steps. We first analyze the information exchange 
behavior and moderating effects of information price, 
and then investigate the impact of information sharing 
from the doctor and other diabetic patients on the dia-
betic patient’s health status. The regression models are as 
follows:

where i = 1, …, n presents the diabetic patient and j = 1, 
…, n presents the doctor. ISDij × IPj, ISOPij × IPj are inter-
action effects. β are coefficients needed to be estimated, 
and ε is the error.

Results
Hypotheses testing
The logistic and ordinal regression models are used to 
get our empirical results by using STATA. Table 1 shows 
the descriptive statistics and correlations of the variables. 
Tables 2 and 3 present the empirical results.

From Table  1, we found that the mean of diabetic 
patients’ health status is 2.517, namely the status is 

ISPij = β0 + β1ISDij + β2ISOPij + β3IPj + β4ISDij × IPj + β5ISOPij × IPj

+ β6MTitle1j + β7MTitle2j + β8ETitlej + β9Educationj

+ β10Recommendationj + β11Daysj + β12RRij

+ β13Levelj + β14Cityj + εi

HSPij = β0 + β1ISDij + β2ISOPij + β6MTitle1j + β7MTitle2j

+ β8ETitlej + β9Educationj + β10Recommendationj

+ β11Daysj + β12RRij + β13Levelj + β14Cityj + εi

between no better and better. 33.5% of diabetic patients 
choose to share information to others after receiving 
information from doctors and 29.7% of doctors have pro-
vided free service for patients. Based on the variables’ 
correlations, we found independent variables are signifi-
cantly correlated with dependent variables.

From the results for information sharing from diabetic 
patients in Table 2, we found that both information shar-
ing from the doctor (β = 0.014, p < 0.001) and information 
sharing from other diabetic patients (β = 0.009, p < 0.01) 
positively impact a diabetic patient’s information shar-
ing behavior, and thus H1a and H1b are supported. The 
information price negatively moderates the relationship 
between information sharing from the doctor and a dia-
betic patient’s information sharing behavior (β = -0.005, 
p < 0.001), whereas information price positively moder-
ates the relationship between information sharing from 
other diabetic patients and a diabetic patient’s informa-
tion sharing behavior (β = 0.003, p < 0.05). Therefore, H3a 
is supported and H3b is not supported.

From the results of the health status of people with 
diabetes who have participated in information exchange 
in Table 3, we found that people with diabetes who have 
received information sharing from the doctor (β = 0.009, 
p < 0.001) and information sharing from other diabetic 
patients (β = 0.018, p < 0.003) have a better health status. 
Therefore, H2 is supported.

Robustness check

In this section, we conducted another empirical analy-
sis to ensure that our main results are robust. As peo-
ple with diabetes can also get doctor’s services in the 
hospitals where the doctor work, which can influence a 
diabetic patient’s information exchange behavior online. 
Therefore, we deleted the samples of diabetic patients 
who had been seen in the doctors offline based on the 
doctor-diabetic patient dialogue and used the remaining 
subsamples to get empirical results (see Table 4). All the 
results in Table 4 were consistent with the main results. 
The empirical evidence further confirms the robustness 
of the information exchange in the online environment.

Discussion and implications
Results analysis
To the best of our knowledge, our study is among the 
first that tests the information exchange behavior and 
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consequence for diabetes in OHCs and examines the 
moderating effects of the information price. Our find-
ings can help people understand the role of information 
exchange and OHC in self-management.

The results in Table  5 provide us with significant 
insight into the information exchange behavior and 
consequence in OHCs. Our research findings indi-
cate that most of our hypotheses are supported. First, 
regarding the information exchange behavior on 
OHCs, this study demonstrated that receiving infor-
mation from both doctors and other diabetic patients 
can enhance a diabetic patient’s propensity to share his 
treatment information publicly. These findings confirm 
the existence of social exchange behavior in the online 
environment, which is consistent with prior studies [10, 

Table 2 Results for information sharing from people with 
diabetes

ISP, information sharing from the diabetic patient; HSP, the health status of 
the diabetic patient; ISD, information sharing from doctor j; ISOP, information 
sharing from other people with diabetes; IP, information price

*p < 0.05; **p < 0.01; ***p < 0.001

Variables Model 1 Model 2 Model 3

ISD 0.014***
(0.001)

0.016***
(0.003)

ISOP 0.009**
(0.003)

0.004*
(0.002)

IP − 0.007*
(0.003)

− 0.006
(0.004)

ISD × IP − 0.005***
(0.001)

ISOP × IP 0.003*
(0.001)

MTitle1 0.004
(0.005)

0.005
(0.005)

0.005
(0.005)

MTitle2 0.005
(0.005)

0.007
(0.005)

0.007
(0.005)

ETitle 0.009*
(0.005)

0.008*
(0.005)

0.008
(0.005)

Gender − 0.004
(0.003)

− 0.003
(0.003)

− 0.002
(0.003)

Education − 0.001
(0.004)

0.000
(0.004)

0.000
(0.004)

Recommendation − 0.067***
(0.008)

− 0.040***
(0.009)

− 0.037**
(0.009)

RR 0.000**
(0.000)

0.001*
(0.000)

0.002*
(0.001)

Days 0.008**
(0.002)

0.005*
(0.003)

0.005
(0.003)

Level1 0.014*
(0.006)

0.008
(0.006)

0.007
(0.006)

City 0.014**
(0.004)

0.011**
(0.004)

0.011*
(0.004)

Adjusted  R2 0.050 0.131 0.154

Sig. F change 0.000 0.000 0.000

Table 3 Results for health status of people with diabetes

ISP, information sharing from the diabetic patient; HSP, the health status of 
the diabetic patient; ISD, information sharing from doctor j; ISOP, information 
sharing from other people with diabetes; IP, information price

*p < 0.05; **p < 0.01; ***p < 0.001

Variables Model 1 Model 2

ISD 0.009***
(0.001)

ISOP 0.018***
(0.003)

MTitle1 − 0.002
(0.003)

− 0.001
(0.003)

MTitle2 0.003
(0.003)

0.003
(0.003)

ETitle − 0.004
(0.003)

− 0.002
(0.003)

Gender 0.006**
(0.002)

0.004*
(0.002)

Educationi 0.004
(0.003)

0.005*
(0.002)

Recommendation − 0.009
(0.006)

− 0.017**
(0.006)

RR 0.002***
(0.000)

0.007**
(0.002)

Days 0.010***
(0.001)

− 0.000
(0.002)

Level 0.006
(0.004)

0.017
(0.006)

City − 0.001
(0.003)

− 0.002
(0.003)

Adjusted  R2 0.052 0.133

Sig. F change 0.000 0.000

Table 4 Robustness check results

ISP, information sharing from the diabetic patient; HSP, the health status of 
the diabetic patient; ISD, information sharing from doctor j; ISOP, information 
sharing from other people with diabetes; IP, information price

*p < 0.05; **p < 0.01; ***p < 0.001

Information sharing 
from people with 
diabetes

Health status 
of people with 
diabetes

ISD 0.005***
(0.001)

0.007***
(0.003)

0.010***
(0.001)

ISOP 0.002*
(0.001)

0.003*
(0.002)

0.004***
(0.001)

IP − 0.009***
(0.002)

− 0.003
(0.004)

ISD × IP − 0.006***
(0.001)

ISOP × IP 0.004*
(0.002)

Adjusted  R2 0.135 0.195 0.150

Sig. F change 0.000 0.000 0.000
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19, 20]. Doctors can gain diabetic patients’ feedbacks 
by providing free text consultation services.

Second, information exchange behavior has a positive 
effect on the diabetic patient’s health status. The results 
suggest that when a diabetic patient has participated in 
online information exchange, both information from his 
doctor and other diabetic patients could help improve his 
health status. Prior studies have proved that social sup-
port can help decrease symptoms [26], our study pro-
vides further evidence on the whole health status and 
finds support on the role of social supports in improving 
the self-reported health status of diabetic patients. People 
with diabetes should be encouraged to actively engage in 
social exchange.

Third, we integrated the moderating effects of infor-
mation price into the empirical model. Prior studies 
have examined the social exchange widely [10, 19, 20], 
however, they failed to consider the information cost. 
Consumers’ perceived cost is the core construct and 
foundation in an exchange [29] and maybe an impedi-
ment for consumers engaging in an exchange [30]. We 
conclude with two reasons, first, when people with dia-
betes have paid a higher price to obtain medical informa-
tion, they may have a lower propensity to share relative 
information to others based on the transaction cost eco-
nomics [31]. Second, if a diabetic patient still wants 
to buy services from doctors, it means that the current 
information does not provide enough knowledge to him. 
Then the information price is the cost to acquire and use 
a service. Based on our empirical results, we found that 
information price negatively moderates the relationship 
between information sharing from doctors and infor-
mation sharing from people with diabetes. However, 
information price positively moderates the information 
exchange among people with diabetes. One possible 
explanation is that with the same disease, patients have 

sympathy for others with diabetes. Sharing informa-
tion with others brings people with diabetes with the 
intrinsic benefit [21]. Therefore, when the information 
price is higher, it may inspire people with diabetes to 
feel a stronger sympathy and choose to share informa-
tion to others publicly to help them. Moreover, when a 
consumer has paid a higher cost to get a service, he may 
hope to help others reduce their purchases by providing 
service related information.

Implications
Our present study produces several insights, which have 
implications for social exchange, patient behavior, online 
health communities, and information technology in dia-
betes self-management literature.

Our study contributes to knowledge in several ways. 
First, our work extends our knowledge of the social 
exchange theory by integrating the role of information 
price. Prior studies believed that information exchange 
in virtual communities is a reciprocal process with maxi-
mizing benefits and minimizing costs [17], and widely 
explored consumers’ motivation to provide reviews 
online [10]. However, they considered opportunity cost 
and intrinsic cost [18] and failed to include the cost for 
getting the subject to exchange. Our study has revealed 
the significant role of information cost in informa-
tion exchange behavior. Moreover, we found that the 
effects of information cost are heterogeneous, chang-
ing with exchange participants. Specifically, information 
cost enhances information exchange behaviors among 
patients and decreases information exchange behaviors 
between doctors and patients.

Second, our study enriches the knowledge of patient 
behavior on OHCs from the information exchange per-
spective. Prior studies on information exchange mainly 
focus on general online social media (e.g. Facebook and 

Table 5 Summary of hypotheses

Hypotheses Content Supported 
or Not 
supported

H1a The information sharing from a doctor has a positive impact on a diabetic patient’s information sharing behavior in OHCs Supported

H1b The information sharing from other diabetic patients has a positive impact on a diabetic patient’s information sharing 
behavior in OHCs

Supported

H2 Diabetic patients who have engaged in information exchange will have a better health status Supported

H3a Information price negatively moderates the relationship between information sharing from a doctor and a diabetic 
patient’s information sharing behavior in OHCs

No sup-
ported 
with 
opposite 
direction

H3b Information price negatively moderates the relationship between information sharing from other diabetic patients and a 
diabetic patient’s information sharing behavior in OHCs

Supported
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Twitter) [12, 32] and use survey design to gain results 
[14]. However, the information exchange on professional 
online medical platforms—online health communities 
has not yet received much research attention. Studies 
on patient behavior on OHCs mainly focus on patients’ 
purchase decision-making behavior [7, 33], the rela-
tionship between doctors’ service quality and patients’ 
review behavior [10], or only include one type of infor-
mation exchange [13–16] and fail to consider informa-
tion exchange among multi-participants in one study and 
investigate their integrated effects. Our study proved that 
information exchange behaviors are heterogeneous, they 
change with the exchange participants.

Third, our study provides insights resulting from 
exploring the effects of information exchange partici-
pation on the health status of people with diabetes and 
contributes to the role of information technology in 
improving health status and in diabetes self-management 
literature. Modern healthcare systems are designed to 
treat acute diseases rather than managing chronic dis-
eases that require long-term care management [34]. 
Information technology applications perform an effi-
cient and personalized follow-up of chronic diseases [35], 
including electronic health records [36], personal health 
records [37], mhealth [38], and other decision support 
systems [39]. However, they rarely focus on the role of 
OHCs in managing conditions of diabetes.

In practice, our findings offer insights for doctors, 
managers of OHCs, and health policymakers. We have 
verified that participating in online information exchange 
behavior has a positive effect on diabetic patients’ 
health status. We thus propose that health policymakers 
encourage hospitals and third-party platforms to pro-
mote information exchange by introducing incentives, 
especially for these chronic diseases. Our research find-
ings provide health policymakers with insights on further 
promote the implementation of doctors’ multisite prac-
tice, and encourage doctors to contribute knowledge on 
online health communities.

Based on our findings, we propose that doctors could 
provide free text consultation services to the patients to 
promote the propensity of patients’ information sharing 
behavior. On the one hand, information from patients 
makes other patients more likely to understand the doc-
tor and may facilitate the purchase. On the other hand, 
patients who actively engage in information exchange 
behavior have a better health status. In addition, doctors 
need to balance their time between free text consultation 
service and paid text consultation service.

We propose that the managers of OHCs should intro-
duce more mechanisms to promote information sharing 
behavior, including both information sharing from doc-
tors and information sharing from patients. The platform 

could give subsidies to doctors if they provide free ser-
vices. If a patient gives feedback, the platform could give 
him a reward or a discount for purchasing the doctor’s 
service again later. Findings in our study provide man-
agers of platforms with some guidelines on encouraging 
both doctors and patients to participate in information 
exchange.

Limitations
Although this research has highlighted several notable 
findings and contributions, we acknowledge some limita-
tions. First, our data is only collected from one OHC in 
China, future research could examine our results in other 
contexts, especially ones outside of China. Second, some 
variables in our study are measured by dummy variables, 
which may lead to small coefficients and fail to identify 
the clinically relevant effects. Future research could use 
more precise and complex methods to measure them. 
Third, we use self-reported health status to examine the 
consequence of information exchange behavior. Future 
research could use text mining to drug more information. 
In addition, other relevant dimensions of consequence 
can also be measured, such as health behaviors. Fourth, 
we only include free information sharing from doctors 
and feedbacks from diabetic patients, future research 
could measure other forms of information sharing.

Conclusion
At present, urbanization, aging population, reduced 
physical activities, and increasing levels of overweight 
and obesity contribute to the increase of diabetes. OHCs, 
with a wealth of multi-source information exchange, 
have provided a convenient way for people with diabe-
tes to actively participate in their self-management and 
have been widely used. This study is among the first 
that tests the information exchange behavior and conse-
quence for people with diabetes in OHCs and examines 
the moderating effects of information price. The specific 
research questions being addressed in this paper include 
(a) does information sharing from a doctor affect a dia-
betic patient’s propensity to share information publicly, 
(b) does information sharing from other diabetic patients 
affect a diabetic patient’s propensity to share information 
publicly, (c) how does information price moderate the 
information exchange behaviors on OHCs, and (d) does 
information exchange in OHCs affect the health status of 
people with diabetes? Our present study produces sev-
eral insights, which have implications for social exchange, 
patient behavior, online health communities, and infor-
mation technology in diabetes self-management litera-
ture. By understanding the online information exchange 
behaviors of doctor-patient and patient-patient, we may 
be able to understand how to reach people to receive and 
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deliver diabetes information through these professional 
OHCs.

Abbreviation
OHCs: Online health communities.

Acknowledgements
Not applicable.

Authors’ contributions
All authors read and approved the final manuscript.

Funding
Not applicable.

Availability of data and materials
The datasets used and analyzed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
This article does not contain any studies with human participants or animals 
performed by any of the authors.

Consent for publication
Its publication has been approved by all co-authors.

Competing interests
The authors declare that they have no competing interests.

Received: 22 February 2021   Accepted: 1 June 2021

References
 1. Q. Guo, China has the highest number of diabetes cases in the world, 

People Health. (2018). http:// health. people. com. cn/ n1/ 2018/ 0208/ 
c14739- 29813 115. html. Accessed 1 June 2020.

 2. Vos T, Abajobir AA, Abate KH, et al. Global, regional, and national inci-
dence, prevalence, and years lived with disability for 328 diseases and 
injuries for 195 countries, 1990–2016: a systematic analysis for the Global 
Burden of Disease Study 2016. Lancet. 2017;390:1211–59.

 3. Li Y, Teng D, Shi X, Qin G, et al. Prevalence of diabetes recorded in main-
land China using 2018 diagnostic criteria from the American Diabetes 
Association: national cross sectional study. BMJ. 2020;369:m997.

 4. Gupta L, Khandelwal D, Lal PR, Gupta Y, Kalra S, Dutta D. Factors determin-
ing the success of therapeutic lifestyle interventions in diabetes—role of 
partner and family support. Eur Endocrinol. 2019;15:18–24.

 5. Lambrinou E, Hansen TB, Beulens JW. Lifestyle factors, self-management 
and patient empowerment in diabetes care. Eur J Prev Cardiolog. 
2019;26:55–63.

 6. Shrivastava SR, Shrivastava PS, Ramasamy J. Role of self-care in manage-
ment of diabetes mellitus. J Diabetes Metab Disord. 2013;12:14.

 7. Wu H, Lu N. Online written consultation, telephone consultation and 
offline appointment: An examination of the channel effect in online 
health communities. Int J Med Informatics. 2017;107:107–19.

 8. Fan H, Lederman R, Smith S, Chang S. How trust is formed in online 
health communities: a process perspective. Commun Assoc Inf Syst. 
2014;34:531–60.

 9. Liu QB, Liu X, Guo X. The effects of participating in a physician-driven 
online health community in managing chronic disease: evidence from 
two natural experiments. MIS Q. 2020;44:391–419.

 10. Wu H, Deng Z, Wang B, Wu T. Online service qualities in the multistage 
process and patients’ compliments: a transaction cycle perspective. Inf 
Manag. 2019;57:103230.

 11. Zhang Y, He D, Sang Y. Facebook as a platform for health information 
and communication: a case study of a diabetes group. J Med Syst. 
2013;37:9942.

 12. White K, Gebremariam A, Lewis D, Nordgren W, Wedding J, Pasek J, Garrity 
A, Hirschfeld E, Lee JM. Motivations for participation in an online social 
media community for diabetes. J Diabetes Sci Technol. 2018;12:712–8.

 13. Wu H, Deng Z. Knowledge collaboration among physicians in online 
health communities: a transactive memory perspective. Int J Inf Manag. 
2019;49:13–33.

 14. Yan Z, Wang T, Chen Y, Zhang H. Knowledge sharing in online health 
communities: a social exchange theory perspective. Inf Manag. 
2016;53:643–53.

 15. Zhang X, Liu S, Deng Z, Chen X. Knowledge sharing motivations in online 
health communities: a comparative study of health professionals and 
normal users. Comput Hum Behav. 2017;75:797–810.

 16. Zhang X, Liu S, Chen X, Wang L, Gao B, Zhu Q. Health information privacy 
concerns, antecedents, and information disclosure intention in online 
health communities. Inf Manag. 2018;55:482–93.

 17. Emerson RM. Social exchange theory. Ann Rev Sociol. 1976;2:335–62.
 18. Molm LD. Coercive power in social exchange. Cambridge: Cambridge 

University Press; 1997.
 19. Shiau W-L, Luo MM. Factors affecting online group buying intention and 

satisfaction: a social exchange theory perspective. Comput Hum Behav. 
2012;28:2431–44.

 20. Hall H, Widén G, Paterson L. Not what you know, nor who you know, but 
who you know already: Examining Online Information Sharing Behav-
iours in a Blogging Environment through the Lens of Social Exchange 
Theory. Libri. 2010;60:117–28.

 21. Kankanhalli A, Tan BCY, Wei K-K. Contributing knowledge to elec-
tronic knowledge repositories: an empirical investigation. MIS Q. 
2005;29:113–43.

 22. Vallerand RJ. Toward A hierarchical model of intrinsic and extrinsic moti-
vation. In: Zanna MP, editor. Advances in experimental social psychology. 
New York: Academic Press; 1997. p. 271–360.

 23. Park JH, Gu B, Leung ACM, Konana P. An investigation of information shar-
ing and seeking behaviors in online investment communities. Comput 
Hum Behav. 2014;31:1–12.

 24. Ahuja MK, Galvin JE. Socialization in virtual groups. J Manag. 
2003;29:161–85.

 25. Blanchard AL, Markus ML. The experienced “sense” of a virtual commu-
nity: characteristics and processes. SIGMIS Database. 2004;35:64–79.

 26. Barrera M, Glasgow RE, McKay HG, Boles SM, Feil EG. Do internet-based 
support interventions change perceptions of social support?: an experi-
mental trial of approaches for supporting diabetes self-management. Am 
J Community Psychol. 2002;30:637–54.

 27. Cannon JP, Perreault WD. Buyer-seller relationships in business markets. J 
Mark Res. 1999;36:439–60.

 28. Frey BS, Jegen R. Motivation crowding theory. J Econ Surv. 
2001;15:589–611.

 29. Holbrook MB. The nature of customer value: an axiology of services 
in the consumption experience. Serv Qual New Direct Theory Pract. 
1994;21:21–71.

 30. Wu L-Y, Chen K-Y, Chen P-Y, Cheng S-L. Perceived value, transaction cost, 
and repurchase-intention in online shopping: a relational exchange 
perspective. J Bus Res. 2014;67:2768–76. https:// doi. org/ 10. 1016/j. jbusr es. 
2012. 09. 007.

 31. Williamson, OE. Chapter 3 Transaction cost economics. In: Handbook of 
Industrial Organization. Elsevier, 1989: pp. 135–182.

 32. Lin H-C, Chang C-M. What motivates health information exchange in 
social media? The roles of the social cognitive theory and perceived 
interactivity. Inf Manag. 2018;55:771–80.

 33. Zhang M, Guo X, Wu T. Impact of free contributions on private benefits in 
online healthcare communities. Int J Electron Commer. 2019;23:492–523.

 34. Nolte E, McKee M. Caring for people with chronic conditions—a health 
systems perspective. Gesundheitswesen. 2009;71:A127.

 35. Zarkogianni K, Litsa E, Mitsis K, Wu P-Y, Kaddi CD, Cheng C-W, Wang MD, 
Nikita KS. A review of emerging technologies for the management of 
diabetes mellitus. IEEE Trans Biomed Eng. 2015;62:2735–49.

 36. Ryu B, Kim N, Heo E, Yoo S, Lee K, Hwang H, Kim J-W, Kim Y, Lee J, Jung SY. 
Impact of an electronic health record-integrated personal health record 

http://health.people.com.cn/n1/2018/0208/c14739-29813115.html
http://health.people.com.cn/n1/2018/0208/c14739-29813115.html
https://doi.org/10.1016/j.jbusres.2012.09.007
https://doi.org/10.1016/j.jbusres.2012.09.007


Page 12 of 12Min et al. BMC Med Inform Decis Mak          (2021) 21:201 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

on patient participation in health care: development and randomized 
controlled trial of MyHealthKeeper. J Med Internet Res. 2017;19:e401.

 37. Conte R, Sansone F, Grande A, Tonacci A, Napoli F, Pala AP, Raciti M, 
Landi P. Development of an integrated ICT system for data production, 
standardization and elaboration in health care. In: 2017 E-Health and 
Bioengineering Conference (EHB), 2017; pp. 321–324.

 38. Chavez S, Fedele D, Guo Y, Bernier A, Smith M, Warnick J, Modave 
F. Mobile apps for the management of diabetes. Diabetes Care. 
2017;40:e145–6.

 39. Fico G, Fioravanti A, Teresa Arredondo M, Gorman J, Diazzi C, Arcuri G, 
Conti C, Pirini G. Integration of personalized healthcare pathways in an ict 
platform for diabetes managements: a small-scale exploratory study. IEEE 
J Biomed Health Inform. 2016;20:29–38.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Diabetes self-management in online health communities: an information exchange perspective
	Abstract 
	Background: 
	Objective: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Hypotheses development
	The social exchange theory
	Information exchange in OHCs
	Information cost as a moderating factor

	Methods
	Research context
	Sample and data collection
	Variables and models

	Results
	Hypotheses testing
	Robustness check

	Discussion and implications
	Results analysis
	Implications
	Limitations

	Conclusion
	Acknowledgements
	References


