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Abstract

This study investigated the relationship between consumers’ communication with doctors and their e-Health literacy and
healthy behaviors based on the theory of reasoned action. Five communication activities were identified: following doctors’
social media accounts, reading doctors’ posts, responding to doctors’ posts, favoring (clicking “like” of) doctors’ posts, and
recommending doctors to other patients. E-Health literacy and healthy behaviors were measured based on instruments used
in previous literature. Survey method was used to collect data and a hierarchical regression analysis was used to analyze
the relationship between communication activities and consumers’ e-Health literacy and healthy behaviors. We found that
following doctors’ accounts (r=0.127, P<.001), responding to doctors’ posts (r=0.141, P<.001) and recommending doctors
to others (r=0.133, P<.001) were significantly associated with e-Health literacy, while following doctors’ accounts (r=0.091,
P<.001), responding to doctors’ post (r=0.072, P<.0l), favoring doctors’ posts (r=0.129, P<.001), and recommending
doctors to others (r=0.220, P<<.001) were significantly associated with healthy behaviors. Our study demonstrated that
the social network communication between doctors and consumers could be cost-effective in improving intermediary
consumers’ health outcomes. To be specific, following doctors’ posts, responding to doctors’ posts, favoring doctors’ posts,
and recommending doctors to others were positively associated with consumers’ e-Health literacy and healthy behaviors.
The results suggested that leveraging information technology could be an important tool to health policymakers and health
providers in order to improve outcomes.
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What do we already know about this subject?

Firstly, more and more patients and doctors use social media to communicate with each other. Secondly, social media
can change the communication paradigm between patients and doctors. Thirdly, social media are utilized to influence
health outcomes such as health-related emotions, physical conditions, and beliefs.

How does your research contribute to the field?

Communicating with doctors via social media can improve consumers’ e-Health literacy and healthy behaviors. Active
usage activities such following doctors’ social media accounts, responding to doctors’ post and recommending doctors
to others was associated with e-Health literacy and healthy behaviors. Passive usage activity like reading doctors’ post
may not bring benefits to improving e-Health literacy or healthy behaviors.

What are your research’s implications toward theory, practice, or policy?

Firstly, doctors can pay more attention to their communication with patients on social media. Secondly, it is important to
motivate patients to communicate with doctors on social media. Thirdly, Policy makers can consider integrating social
media into healthcare service provision.
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Introduction

E-Health literacy is an ability of using health information
from online sources to address their health issues.' E-Health
literacy has been found to improve hypertension control,?
health self-efficacy,® and medication adherence,® etc.
Meanwhile, healthy behaviors, including smoking cessation,
physical activity, healthy eating, and moderate drinking, can
reduce the probability of premature death.’ Healthy behaviors
are found to improve conditions including diabetes,® hyper-
tension,’ stroke,® etc. Thus, taking actions to enhance e-Health
literacy and healthy behaviors is of great importance.

Social media could provide a novel way to improve con-
sumers’ e-Health literacy and healthy behaviors. Since social
media allow users to create and exchange content, they can
change the communication paradigm between doctors and
consumers from one-to-one communication into many-to-
many communication.’ Several social media communication
activities can be conducted by users to communicate with
doctors and others on social media. Based on previous litera-
ture about communication and usage activities on the social
media, these activities include following doctors’ social net-
work accounts (FOL), reading doctors’ posts (REA),
responding to doctors’ posts (REP), favoring doctors’ posts
(FIK), and recommending doctors to others (REC), etc.'%!12
Thus, social media provide ample opportunities for the com-
munication between doctors and consumers. Meanwhile,
more and more consumers are using social media to com-
municate with health professionals or with other consumers,
while more than sixty percent of doctors reported to make
use of social media for different purposes.'>!'* Thus, it is fea-
sible to improve consumers’ e-Health literacy and healthy
behaviors by communicating with doctors on social media.

Previous literature has studied the effects of social media
on health outcomes such as health-related emotions, physical
conditions, and beliefs. However, less is known about the
effect of social media usage on e-Health literacy and healthy
behaviors.!® Although the previous literature has revealed the
effect of physician-patient communication on patient out-
comes including compliance, quality of life and recovery, few
of them considered the role of social media context.'® Although
previous literature has implied that several interventions based
on social media are useful in improving consumers’ health
outcomes, the effect of consumers’ communication activities
with doctors on social media on their e-Health literacy and

healthy behaviors has not been studied.!”!° Thus, our research
question is:

Can communication with doctors on social media influ-
ence consumers’e-Health literacy and healthy behaviors?

In this study, we hypothesize that consumers’ communica-
tion activities with doctors on social media influences their
e-Health literacy and healthy behaviors based on the theory of
reasoned action.?’ According to the theory of reasoned action,
one’s actual behaviors and behavioral intentions depends on
their attitudes toward the behavior and subjective norm. When
a consumer communicates with doctors on social media, they
could receive health information, interact with doctors and
form positive attitudes toward healthy behaviors by FOL,
REA, REP, and FIK, while they could perceive their peers’
opinions by REC. Therefore, all communication activities
between consumers and doctors on social media could affect
consumers’ healthy behaviors and improve e-Health literacy.

Compared with traditional health promotion approaches
that are implemented offline or intentionally, communicating
with doctors via social media could be a low-cost and natural
health promotion intervention.”! Meanwhile, given that
China has a large number of social media users,?* consumers
in China may have different social media usage patterns
since China has different culture values from western coun-
tries.”? Therefore, it is worthwhile to evaluate the effect of
consumers’ communicating with doctors on social media on
their e-health literacy and healthy behaviors in China. To
measure social communication activities, we asked respon-
dents how many doctors’ social network accounts they were
following to measure FOL, while we asked respondents to
report the frequency they performed aforementioned activi-
ties to measure REA, REP, FIK, and REC.'""'? To capture the
dependent variables, items for e-Health literacy were adapted
from Norman and Skinner,?* while items for healthy behav-
iors were adapted from Kelly et al.> The specific healthy
behaviors involved physical activity and healthy eating.

Materials and Methods
Setting

To answer our research question, an online survey was used in
this study since social media are internet-based applications.’
Toward the 5 communication activities, FOL is a user’s action
that subscribes doctors’ content from their social media account;
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Table 1. Survey Instrument.

Constructs Items

FOL How many doctors’ accounts have you followed in social media?

REA What is your frequency of reading doctors’ posts in social media?

REP What is your frequency of replying doctors’ posts in social media?

FIK What is your frequency of favoring doctors’ posts in social media?

REC What is your frequency of recommending doctors who you communicated with in social media to others?

e-Health literacy

| know how to find helpful health resources on the Internet.

| know how to use the Internet to answer my health questions.

| know what health resources are available on the Internet.

| know where to find helpful health resources on the Internet.

| know how to use the health information | find on the Internet to help me.

| have the skills | need to evaluate the health resources | find on the Internet.

| can tell high quality from low quality health resources on the Internet.

| feel confident in using information from the Internet to make health decisions.

Healthy behaviors

Copyright of this scale is held by Prof. Bernadette Mazurek Melnyk.

REA is a user’s action that views doctors’ content presented on
social media; REP is a user’s action that replies or comments on
doctors’ content on social media; FIK is a user’s action that
expresses users’ favor attitude toward doctors’ content; and
REC is a user’s action that suggests or forwards doctors’ content
or accounts to their social media friends. Measurement instru-
ments of the 5 communication activities, which are mentioned
in introduction section, e-Health literacy and healthy behaviors,
were investigated by using online questionnaires. The popular
social media in China were mentioned in the questionnaire for
participants’ consideration including: Weibo, Wechat, QQ Zone,
Youku, etc.?® A 5-point Likert scale was used to measure all the
communication activities. All questions were measured on a
S-point Likert scale with anchors from “strongly disagree” to
“strongly agree.” Therefore, the value range of variables were
from 1 to 5. The questionnaire with a total of 31 questions that
contained screening and demographic questions were sent to
respondents. The specific details of measurement instruments
are listed in Table 1. Meanwhile, we also list the content of
online questionnaire in the Supplemental Appendix A.

The development of research questions was based on the
trend of social media usage of patients and public, while out-
comes were mainly adapted from previous validated instru-
ments. Interviews of social media users were conducted in
the inception phase of this study. Consumers, including
patients and non-patients were recruited to fill the question-
naires sent by an online survey platform. The results of this
study will be made public in major public online platforms or
sent by emails to disseminate it to participants.

Since the measurements of e-health literacy and healthy
behaviors were developed in English originally, TW whose
native language was Chinese translated them into Chinese at
first. Then, ZH translated the Chinese version into English
back. The inconsistency between the 2 English versions were
solved by discussion between the 2 authors.?’ To ensure the
quality of measurement instrument, we invited 9 experts in
the area of medical informatics, and health management as

well as 17 users of social media to fill the questionnaire and
revised the questionnaire based on the comments and sug-
gestions received from them. To distribute our online ques-
tionnaires and recruit respondents efficiently, the online
panel service from a Chinese market research company was
utilized.?® This company established a pool of respondents
who had communicated with doctors on social media and
using simple random sampling method to collect our data.

Data Collection Procedures

Recruiting participants via online panel service allowed for
efficient distribution of online questionnaires and recruiting
participants who complete surveys for a reasonable compen-
sation. Since we employed the Chinese market research com-
pany to collect the data, we did not have the identifying
information of participants. Besides, several screening criteria
were set to ensure data quality and reduce social desirability
bias. The screening criteria included whether participants
filled attention-trap and reverse coding questions correctly,
whether participants had done the 5 identified communication
activities with doctors in social media, and whether partici-
pants had fully completed the questionnaires, etc.?

Through 3 weeks of survey in September 2018, 486 respon-
dents were contacted, and 384 complete responses were col-
lected. Therefore, the response rate is 79%. After cleaning the
data by using screening criteria to check the answers of ques-
tionnaires, we were left with 352 valid responses.

Reliability and Validity

Given we use multi-items to measure e-Health literacy and
healthy behaviors, we analyzed the reliability and validity of
the 2 constructs. Cronbach’s alpha was computed to estimate
the reliability of e-Health literacy and healthy behaviors. We
found Cronbach’s alpha of e-Health literacy and healthy
behaviors were 0.831 and 0.842, respectively, which were
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both above the recommended threshold 0.7.2° Therefore, the
reliability for these 2 variables’ scales was demonstrated.
Toward the convergent validity of scales of e-Health literacy
and healthy behaviors, we considered the relationship between
these 2 variables by using Spearman’s rho correlation coeffi-
cients. We found e-Health literacy was significant correlated
with healthy behaviors (Spearman’s rtho=0.468, P<<.001).
Therefore, the convergent validity of scales of e-Health liter-
acy and healthy behaviors was also demonstrated.?

Statistical Analysis

Descriptive analysis was first performed by stratifying the sam-
ple by age, gender, education, intensity and experience of using
social media. Reliability and validity of e-Health literacy and
healthy behaviors were then analyzed by using PASW 22.0.
Regression analyses were conducted to estimate communica-
tion activities between doctors and consumers associated with
e-health literacy and healthy behaviors. To assess the predictive
power of communication activities between doctors and con-
sumers, by using hierarchical regression analysis, we used 2
models for both dependent variables. Models 1 and 3 only con-
tain demographic factors including age, gender, education,
intensity and experience of using social media, while models 2
and 4 considered both the effect of demographic and 5 commu-
nication activities on 2 dependent variables. The formula regres-
sion models are presented from equation 1 to 4 as follows:

Model 1:

eHealth literacy = 3, + 3, * Age + B, * Gender
+ B * Education + 3, * Length 1)

+B5 * Experience + €

Model 2:

eHealth literacy = 3, + 3, * Age + B, * Gender
+ B * Education + 3, * Length
+Bs * Experience + ¢ * FOL
+B, *REA+Bg * REP
+By *LIK + B, *REC +¢

2

Model 3:
Healthy behaviors = 3, + B, * Age + B, * Gender
+ B, * Education+ 3, * Length (3)

+Bs * Experience + ¢

Model 4:
Healthy behaviors = 3, + 3, * Age + B, * Gender
+B; * Education+ B, * Length
+Bs * Experience + ¢ * FOL
+PB; *REA+PBg * REP + By *LIK  (4)
+Bio *REC +¢

From model 1 to model 4,3, represents the constant,
Bi_1o 1s the association coefficients for variables, and € is
the error term of the models. Age, gender, education, length,
experience, FOL, REA, REP, LIK, and REC are independent
variables, while healthy behaviors and eHealth literacy are
the dependent variables.

Results

Sample Characteristics

According to Table 2, most of the respondents were in the
age group of 19 to 29, women, possessing high school
degree, and familiar with social media. The demographic
information of our sample is reasonable consistent with the
national survey of Chinese internet users.’® Therefore, our
sample could reflect the population to some degree.

Communication Activities, E-Health Literacy, and
Healthy Behaviors

According to the analysis results, toward e-Health literacy, age
(<25, r=—0.178, P<.05) was found to be associated with
e-Health literacy significantly, while FOL (»=0.127, P <.001),
REP (r=0.141, P<.001), and REC (»=0.133, P<.001) were
also associated with e-Health literacy significantly. Thus, fol-
lowing doctors’ accounts, responding to doctors’ posts, and
recommending doctors to others could facilitate the improve-
ment of e-Health literacy. With regard to healthy behaviors,
age (<25, r=-0.144, P <.05) was also found to be associated
with healthy behaviors, FOL (r=0.091, P<.001), REP
(r=0.072, P<.01), FIK (»=0.129, P<.001), and REC
(r=0.220, P<.001) were found to be associated with healthy
behaviors. Therefore, following doctors’ accounts, responding
to doctors’ posts, favoring doctors’ posts, and recommending
doctors to others could improve e-Health literacy. The regres-
sion analysis results are presented in Table 3.

Discussions

In this study, FOL, REP and REC were found to be signifi-
cantly correlated with e-health literacy. Through FOL, doc-
tors’ social network accounts could be the source of health
information, which could increase the health knowledge
which consumers need. The increased health knowledge
facilitated the improvement of e-health literacy. For REP,
consumers should understand the content created by doctors
on social media before they respond. The process of under-
standing could increase consumers’ health knowledge which
contributes to their e-health literacy. Toward REC, consum-
ers need to know the doctors well and learn much health-
related knowledge on social media. Therefore, the process of
learning would enhance consumers’ e-health literacy.
Meanwhile, this study also reveals that FOL, REP, FIK,
and REC were significantly correlated with healthy behav-
iors. For FOL, the number of following doctors’ accounts
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Table 2. Demographic and Variable Statistics.

Variables N/Mean %/SD
Age (n=352)

<25 122 34.7

25-30 150 42.6

>30 80 227
Gender (n=352)

Male 153 43.5%

Female 199 56.5%
Education (n=352)

High school 35 9.9%

College 304 86.4%

Master degree and above 13 3.7%
Length of using social media within a day (n=352)

< h/day 164 46.6%

I-3 h/day 128 36.4%

>3 h/day 60 17%
Experience of using social media (n=352)

<l year 29 8.2%

I-5years 201 57.1%

More than Syears 122 34.7%
FOL 3.58 1.03
REA 3.21 1.85
REP 3.21 0.99
FIK 2.8 0.94
REC 2.73 0.96
e-Health literacy 4.02 0.54
Healthy behaviors 391 0.53

FOL =follow doctors’ social network accounts; REA=read doctors’
posts; REP=respond to doctors’ posts; FIK =favor doctors’ posts;
REC =recommend doctors to others; SD =standard deviation.

could be the signal of consumers’ health awareness and
beliefs. Their awareness and beliefs could contribute to
healthy behaviors. Regarding REP, responding to doctors’
social media posts may reflect consumers’ engagement in
understanding the health content in the posts. The involve-
ment may lead to consumers’ better understanding of the
health knowledge in the posts well. Considering FIK, this
action may reflect consumers’ positive attitude toward the
posts and may follow the suggestions in the posts. Thus, it
may affect consumers’ healthy behaviors by changing their
intention of conducting the behaviors.3! At last, toward REC,
recommending doctors to others is a specific form of word of
mouth which could be the results of satisfaction of doctors’
posts content or trusting doctors they have communicated
with.3? The satisfaction and trust may promote consumers’
healthy behaviors.

However, this study also failed to observe a significant
association between REA and either e-Health literacy or
healthy behaviors. The possible reason for the insignificant
association between REA and the 2 dependent variables is
that reading doctors’ posts is a passive use of social media
that reflects low involvement in communicating with doctors

Table 3. Regression Analysis of e-Health Literacy and Healthy
Behaviors.

e-Health literacy Healthy behaviors

Variables Model I  Model2 Model 3 Model 4
Constant 4.187%Fk 2. 752%FF  3.885%Fk 2 530%*
Age (ref: >30)

<25 -0.178* -0.144* -0.074 -0.030

25-30 -0.058  -0.058 -0.072  -0.081
Gender (ref: female)

Male 0.070 0.055 -0.011 0.016
Education (ref: high school)

College 0.119 0.092 -0.066  —0.064

Master and above  0.093 -0.012 0.079  -0.029
Length of using social —0.022  —-0.037 0.053 0.049

media
Experience of using -0.039  -0.029 -0.061  -0.054
social media
FOL 0.127%+ 0.09 |##*
REA 0.022 -0.009
REP 0. 14| 0.072%*
FIK 0.050 0.129%**
REC 0133 0.220%**
R? 0.180 0.688 0.148 0.743

FOL =follow doctors’ social network accounts; REA =read doctors’
posts; REP=respond to doctors’ posts; FIK =favor doctors’ posts;
REC =recommend doctors to others.

P < 001, P <01, *P<.05.

on social media.'® Therefore, just reading doctors’ posts may
not influence consumers’ e-Health literacy or healthy behav-
iors. Meanwhile, FIK is shown not to associate e-Health lit-
eracy. The possible reason is that favoring posts does not
help consumers develop their ability to understand health
information directly.*> Consumers may favor doctors’ posts
without reading the content if they identify the doctors.

This study has several contributions to the understanding
of physician-consumer communication. On the one hand, we
contribute to doctor-consumer communication literature by
studying communication between doctors and consumers in
the social media context. As far as we know, this is the first
study considering the effectiveness of specific doctor-con-
sumer communication activities on social media. Consistent
with previous literature, our study shows that communica-
tion between doctors and consumers in social media context
also could promote consumers’ health outcomes like eHealth
literacy and healthy behaviors. Meanwhile, we identified 5
types of activities to reflect communication between doctors
and consumers, and evaluated their effects separately. At
last, we revealed the impacts of different communication
activities on consumers’ e-Health literacy and healthy behav-
iors through a cross-sectional survey method. On the other
hand, the 5 recognized activities could be the novel channels
for health policy makers and doctors to promote consumers’
e-Health literacy and healthy behaviors, especially for FOL,
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REP, FIK and REC. For example, health policy makers could
encourage consumers to subscribe more doctors’ accounts
in social media and responding to more doctors’ posts.
Meanwhile, the favoring and recommending behaviors could
be the signals of consumers’ high involvement in communi-
cating with doctors, thus increasing their e-Health literacy
and healthy behaviors.

This study has some limitations. First, since the values of
correlation coefficients between independent and dependent
variables were not high, we also could consider other social
media communication activities and relevant variables beside
communication activities. Second, we only considered 2
health outcomes including e-Health literacy and healthy
behaviors. More health outcomes, especially chronic diseases
outcomes may be discussed. Third, the mechanisms of com-
munication activities between doctors and consumers were
not studied in this paper. It would be useful to examine the
mechanisms for developing effective interventions. Fourth,
the generalizability may be constrained since we only sur-
veyed a group of Chinese consumers. To better generalize the
study results, future research may involve consumers from
other countries. Fifth, we only studied the frequencies of com-
munication activities between doctors and consumers on
social media, not the specific content of communication. The
communication content could be important drivers for both
doctors and consumers’ behaviors.* At last, since our study
targets were mainly the social media users who communicated
with doctors on social media, they may only cover a few peo-
ple with multi-morbidity.

Conclusion

With their wide use, social media could be a new channel to
improve health outcomes. Our study demonstrates that the
consumers’ communication with doctors on social media
could be effective to promote consumers’ health outcomes.
To be specific, following doctors’ posts, responding to doc-
tors’ posts, favoring doctors’ posts and recommending doc-
tors to others are found to be associated with consumers’
health outcomes including e-Health literacy and healthy
behaviors. The analysis results suggest that leveraging infor-
mation technology to promote health outcomes may be an
important tool for health policy makers and health providers.
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