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Abstract

Background: Over the past 50 years, patient noncompliance has appeared as a major public health concern and focus of a great
deal of research because it endangers patient recovery and imposes a considerable financial burden on health care systems.
Meanwhile, online health communities (OHCs) are becoming more common and are commonly used by individuals with health
problems, and they may have a role in facilitating compliance. Despite this growing popularity, little is known about patient
compliance predictors for OHCS' users.

Objective: This study aimed to investigate the extent to which participating in OHCs may trigger higher levels of compliance.
It identified 3interrelated predictorsthat may affect patient compliance: patient empowerment gai ned through peer-to-peer OHCs,
satisfaction with the physician, and commitment to the physician.

Methods: A Web-based survey tested the conceptual model and assessed the effects of patient empowerment gained through
OHCs on patient satisfaction and commitment to the physician, as well asthe effects of these 3 predictors on patient compliance
with the proposed treatment. Members of peer-to-peer OHCswere asked to answer an online questionnaire. A convenience sample
of 420 patients experiencing chronic illness and using peer-to-peer OHCs was surveyed in August 2018 in Québec, Canada. A
path analysis using structural equation modeling tested the proposed relationships between the predictors and their respective
paths on patient compliance. The mediation effects of these predictor variables on patient compliance were estimated with the
PROCESS macro in SPSS.

Results: The findings indicated that patient empowerment gained through OHCs was positively related to patient commitment
to the physician (beta=.69; P<.001) and patient compliance with the proposed treatment (beta=.35; P<.001). Patient commitment
also positively influenced patient compliance (beta=.74; P<.001). Patient empowerment did not exert a significant influence on
patient satisfaction with the physician (beta=.02; P=.76), and satisfaction did not affect compliance (beta=—.07; P=.05); however,
patient satisfaction was positively related to patient commitment to the physician (beta=.14; P<.01). Theimpact of empowerment
on compliance was partially mediated by commitment to the physician (beta=.32; 95% Cl 0.22-0.44) but not by satisfaction.

Conclusions: This study highlights the importance of peer-to-peer OHCs for two main reasons. The primary reason is that
patient empowerment gained through peer-to-peer OHCs both directly and indirectly enhances patient compliance with the
proposed treatment. The underlying mechanisms of these effects were shown. Second, commitment to the physician was found
to play amore critical role than satisfaction with the physician in determining patient-physician relationship quality. Overall, our
findings support the assumption that health care stakeholders should encourage the use of peer-to-peer OHCs to favor patient
empowerment and patient commitment to the physician to increase patient compliance with the proposed treatment.
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Introduction

Context

Defined as the extent to which a patient’s behavior coincides
with the medical or health advice given by a hedlth care
specialist, patient compliance is of particularly critical
importance for people with chronic health problems [1-3]. In
developed countries, the World Heath Organization [4]
estimates that only 50% of chronically ill patients follow their
prescribed treatment. Numerous empirical studies have aimed
at describing and understanding patient compliance and corollary
noncompliance over the past decades [5]. The literature
emphasizes that patients’ lack of compliance with prescribed
therapeutic regimens jeopardizestheir health, adversely affects
treatment outcomes, and leads to wasted health care resources
[6]. Prior research has shown that nonadherence may cause
125,000 avoidable deaths each year and cost US $100 hillion
annually in preventabl e health care expenditures|[7]. By seeking
to unveil the factors associated with lack of compliance, scholars
identified demographic and cultural differences as well as
psychological or social factors, among others[8]. However, the
literature highlights a dearth of consistencies and consensus
regarding the determinants of patient compliance.

Asincreasing patient complianceis estimated to be more critical
to improving the health of a population than any advancement
in medical treatment [4,9], it isof strategic interest to understand
the determinants of patient compliance, particularly in the era
of themedical internet. Today’sdigitization of health care holds
promising perspectives for improving patient commitment and
compliance[10]. Online health communities (OHCs) emphasize
user-generated content and make it possible for users to
exchange medical information anonymously, with no temporal
or geographical constraints. OHCs are small virtual discussion
groupsin which people with acommon concern about a health
topic share information, experiences, and feelings, provide
advice to fellow members; and provide social and emotional
support [11,12]. Although these communities can present
disadvantages, such as the spread of misinformation and
unreliable support or advice, OHCs play arole in heightening
patients' sense of empowerment as they feel better informed
and guided by relevant others [13]. Prior research has shown
that communi cation between the physicians and patientsin these
communities enhances patient compliance [14]. However,
despite the considerable development of peer-to-peer OHCs,
there is a lack of evidence regarding their effects on patient
compliance.

This study examined the rel ationships between 3 predictorsthat
are theoreticaly and nomologically related to patient
compliance, for patients who are active on peer-to-peer OHCs.
These predictorswere patient empowerment, patient satisfaction
with their physician, and patient commitment to the relationship
with the physician. We analyzed these constructs because they
have been identified as critical predictors of patient compliance
[15,16]. Previousresearch has shown that patient empowerment
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predicts patient commitment to the relationship with the
physician [17]. In this study, we focused on patient compliance
with recommended treatment, that is, the extent to which the
patient adheresto prescriptions and treatment recommendations
targeted to his or her disease. We intended to answer the
following research questions: what are the antecedents of patient
compliance with the treatment?, how does empowerment impact
patient compliance with the treatment?, and what is the
mechanism underlying the impact of empowerment on patient
compliance with the treatment?. This study may equip
physicians, other health care professionals, scholars, managers,
and decision makers alike, with improved insights into a
promising and original avenue for encouraging chronically ill
patients to comply with their treatment.

Theoretical Background and Model

Given the growing importance of a patient-centric perspective
in contemporary health care, patient empowerment has been
the subject of considerable attention from researchers over the
past decades [18,19]. This is a consequence of the focus on a
perspective that considers patients as consumers who also
increasingly embrace the self-management of their disease
[20,21]. Despite the amount of research dedicated to this
construct in the health care research domain, thereisasurprising
lack of a consensual definition [22,23]. Most definitions agree
that patient empowerment refers to the enhanced ability of
patients to understand and influence their health [24]. Patient
empowerment isfrequently conceived of asamultidimensional
and cognitive concept that includes different competencies and
skills[25]. It refersto patients’ control over their illness and or
treatment aswell asto their ability to understand and participate
in the consultation and contribute to the decision process based
on the support brought by the physician [11,17,24].

There appears to be a broad consensus on the virtuous effects
of empowerment [26]. Empowered patients tend to be morein
control of their disease because it helps them to reduce
uncertainty and to develop better strategies to cope with the
disease [27]. Patient empowerment may also enhance patient
commitment toward the physician [17] and patient satisfaction
with the physician [28]. Besides, patient empowerment is
identified as a prerequisite for efficient patient-physician
relationships [29], and it increases patient compliance with
physician-proposed treatment [17,30]. It appears that patient
empowerment leads to higher levels of self-efficacy and
self-management, which in turn result in better outcomes such
as patient quality of life while reducing costs for health care
systems. For all thesereasons, patient empowerment has become
apriority for health care systems dealing with chronic diseases
[21,31].

Building on previous research in the health care and consumer
research fields [17,30,32], we proposed a conceptual model
relating patient empowerment gained through peer-to-peer
OHCs and patient compliance with physician-recommended
treatment (Figure 1).
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Figure 1. Theoretical model of the predictors of patient compliance showing hypothesized (H) relationships.
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Specifically, we hypothesized the following:

H1. Patient empowerment gained through
peer-to-peer OHC would positively relate to patient
compliance with the proposed treatment.

H2: Patient empowerment gained through
peer-to-peer OHC would positively relate to patient
commitment to the physician.

H3: Patient empowerment gained through
peer-to-peer OHC would positively relate to patient
satisfaction toward the physician.

In addition to the abovementioned direct relationships, we
expected that the relationship between patient empowerment
and patient compliance would be mediated by patient
sati sfaction with the physician and patient commitment toward
the physician (Figure 1). These hypotheses relied on the
relationship literature positing that both consumer satisfaction
and commitment are prerequisites to a consumer-firm
relationship. Hence, we hypothesized the following:

H4: Patient satisfaction with the physician would
positively relate to patient commitment toward the
physician.

H5: Patient commitment toward the physician would
positively relate to patient compliance with the
proposed treatment.

H6: Patient satisfaction with the physician would
positively relate to patient compliance with the
proposed treatment.

Purpose and Contributions

Overall, 6 research hypotheses were tested on atotal sample of
420 chronically ill OHC members by combining both structural
equation modeling (SEM) and the bootstrapping-based
PROCESS macro in SPSS (n=10,000 sample replications) to
analyze the interrelationships within the proposed conceptual
framework grounded in the fields of psychology, health care,
and the social sciences. SEM hasthe particularity of testingand
estimating simultaneously complex causal relationshi ps between
latent variables that are operationalized by manifest variables.
Besides, SEM estimatesrandom errorsin the observed variables,
thus reinforcing estimation accuracy. To assess the existence
of mediating effects, we used the PROCESS macro in SPSS.
This research contributes to the existing literature in severa
ways. First, it proposed aconceptual framework relating patient
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empowerment gained through peer-to-peer OHCs to patient
compliance. Second, it tested both direct and indirect effects
within patient empowerment gai ned through peer-to-peer OHCs
in aframework of nomologically related variables. Assuch, the
study highlighted the key contributors to patient compliance
for chronicaly ill patientsinvolved in peer-to-peer OHCs. Third,
through the study’sfocus on chronically ill patients, thisresearch
provides valuable insights to better support a population that is
most vulnerable to death and disability worldwide [21,33].

Methods

Participant Recruitment and Data Collection

Datafor this cross-sectional study were collected over a3-week
period in August 2018 from OHCsin Canada. A self-reported
guestionnaire was administered on the Web-based survey
platform Qualtrics. Thelink to the questionnaire was posted on
Canadian OHCs dedicated to chronic diseases for a
representative sample from the Qualtrics panel using preset
guotas. We focused on French-speaking peer-to-peer OHCson
which members report suffering from at least one chronic
sickness such as, for example, cancer, diabetes, or obesity.
Participants had to have visited an OHC at least once during
the 3 months before the survey. The questionnaire was pretested
(20 respondents) and pilot-tested (32 respondents) because of
thetransl ation and adaptation of itemsto French and to confirm
validity and reliability. Informed consent was obtained from
each participant before starting the survey. Participation was
voluntary and anonymous. An ethics committee has validated
and approved the research protocol.

Sample Size

The study size was estimated based on a rule of thumb of
roughly 10 respondents per item in the study [34]. With atotal
of 14 items, a minimum sample size of 140 observations was
required. Aninitial pool of 1760 respondents entered the survey;
420 of these respondents matched the inclusion criteria. After
removing incomplete or invalid questionnaires, the final
operative sample was composed of 315 observations.

Results

Characteristics of the Study Population

Demographic characteristics of the sample are shown in Table
1. Of the 315 respondents, 144 (45.7%) were female and 134
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(42.5%) were younger than 35 years. In addition, 208 out of
305 (68.2%) of the respondents had a university degree. Within
this chronically ill patient sample, 132 out of 306 (43.1%)
respondents suffered from type 1 or type 2 diabetes; thus,
diabetes was the most represented pathology. Furthermore, 66

Table 1. Demographic characteristics of study participants (N=315).

Audrain-Ponteviaet al

out of 306 (21.6%) respondents declared that they suffered from
obesity. Regarding the duration of the illness, most of the
respondents, 236 out of 315 (75%), declared that they had
suffered from a chronic illness for at least 1 year.

Demographic characteristics

Value, n (%)

Gender
Female
Male
Age (years)
Lessthan 18
18-24
25-34
35-49
50-65
More than 65
Education
No education
Secondary
Undergraduate
Graduate
Postgraduate
Missing data
Chronic disease
Diabetestype 1
Diabetestype 2
Obesity
HIV
Cancer
Other diseases
Missing data
Duration of theillness (years)
<1
lto<2
2to<3
>3
Missing data

144 (45.7)
171 (54.3)

6(1.9)

45 (14.3)
70 (22.2)
110 (34.9)
73(23.2)
11(35)

30 (9.5)
67 (21.3)
84 (26.7)
49 (15.6)
75(23.8)
10 (3.1)

62 (19.7)
70 (22.2)
66 (21.6)
3(1)

15 (4.7)
90 (28.5)
9(2.9)

78 (24.8)
138 (43.8)
64 (20.3)
34 (10.8)
1(0.3)

M easurement of Variables

As our research investigated OHCs from consumer behavior
and marketing perspectives, we have grounded our
measurementsin both the behavioral and psychological theories
aswell asmeasurement tools. For the measure of empowerment,
we used an adapted version of Ouschan et a’s validated scale
[17], consisting of 15 items, reduced to 4 items (mean 3.28, SD
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1.58) after the factor analysis revealed several inconsistencies
with this scale (see detailsin the next subsection). We measured
patient satisfaction by adapting Oliver's scale [35], consisting
of 3 items (mean 3.83, SD 1.79). Patient commitment was
measured by 4 items from Morgan and Hunt's commitment
scale (mean 3.67, SD 1.91) [36]. Finally, patient compliance,
our dependent variable, was captured with 3 itemsfrom Prigge
et al’s compliance scale (mean 3.10, SD 1.62) [16]. All items
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were scored on 7-point Likert scales, ranging from 1 (totally
disagree) to 7 (totally agree). The items retained at the end of
thefactorial analysis purification procedure are shown in Table
2. We used gender, age, nationality, province or country of
residence, education, and occupation as control variables. To
reduce measurement context effects and common method bias
(CMB), the measurement items were randomized within the
research questionnaire.

M easurement of the Research Model

A set of preliminary analyses such as outliers, nonnormality
checks, and descriptive data analysis was carried out. To check
for CMB inherent to cross-sectional survey-based studies,
Harman single factor test was run by performing factor analysis.
The results reveal ed that the first factor does not explain more
than 50% of the overall variance, which showed that CMB was
not a concern. To test the measurement model, an exploratory
factor analysiswith the principal component analysis extraction
method and the varimax rotation technique was carried out. It
showed that the measurement structure explained 83.8% of the
variance and that each item loaded significantly onitsintended
factor.

To assess the fit of the measurement model, a confirmatory
factor analysis (AMOS in SPSS) was performed with the
maximum likelihood estimation procedure, arobust method in
latent variable modeling [37]. Different goodness-of-fit indices

Audrain-Ponteviaet al

were used to estimate the quality of the model, namely,
comparativefit index (CFl), normed fit index (NFI), nonnormed
fit index (NNFI) greater than or equal to 0.950, standardized
root mean residua (SRMR) lessthan or equal to 0.080, and root
mean square error of approximation (RMSEA) lessthan or equal
to 0.050 [38]. However, the fit of the model was consistently
poor because of the empowerment items. Thisis not surprising
as there is a lack of consensus on both the conceptualization
and the measurement of empowerment [39,40]. According to
the Construct definition, Object classification, Attribute
classification, Rater identification, Scale formation, and
Enumeration and reporting methodol ogy, the construct appears
thus misspecified, and the measurement tools supposed to
measure this concept might actually measure something else
[41]. Therefore, after severa iterations, atotal of 11 itemswere
deleted from the empowerment scale. The resulting
measurement model displayed good overal fit ()(236:43.5
CFI=0.997, NFI=0.983, NNFI=0.995, SRMR=0.026, and
RMSEA=0.028). Besides, al item loadings were significant
and above the 0.70 threshold, and, as shown in Table 2, the
average variance extracted (AVE) of each construct (from 0.644
t0 0.799) was above the 0.50 threshold. Conjointly, these results
demonstrate convergent validity [38]. Asfurther shownin Table
3, the coefficient of reliability was higher than the AVE for each
construct, thus reinforcing convergent validity [42].

Table 2. Constructs, items, means, standard loading, and standard deviation.

Construct and item Standard loading  Mean (SD)
Empower ment (physician support)
When addressing my condition, my doctor focuses on health promotion 0.69 3.21(1.57)
My doctor provides clear instructions on what to do in different situations 0.78 3.27 (1.51)
When appropriate, my doctor provides me with awritten plan on how to control my chronicillnesscondition 0.82 3.33(1.61)
My doctor keeps me up to date with the most recent information on chronic illness conditions 0.83 3.32(1.60)
Commitment
The relationship with my physician isimportant for me 0.85 3.00 (1.59)
The relationship with my physician is something that | want to maintain 0.87 3.08 (1.50)
The relationship with my physician is particularly important for me 0.77 3.25(1.59)
Satisfaction
| am satisfied with my physician 0.92 3.67(1.91)
I think I made the good choice to choose my physician 0.93 3.90 (1.78)
If | had to choose a physician, | would choose another one (reversed-polarity item) 0.92 3.92 (1.69)
Compliance
| take the medication prescribed by my doctor at the right time 0.62 3.40 (1.67)
| take the right dosage of the medication prescribed by my doctor 0.76 2.84 (1.64)
| follow the prescribed treatment regularly and continuously 0.66 3.06 (1.56)
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Table 3. Psychometric properties.
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Construct Cronbach apha Averagevariance Averageshared  Composite Empowerment Satisfaction Commitment Compliance
extracted variance reliability

Empowerment  .883 0.719 0.408 0.885 0.848 0.001 0.719 0.840

Satisfaction .924 0.799 0.007 0.923 0.001 0.8942 0.139 0.030

Commitment .895 0.741 0.425 0.895 0.719 0.139 0.861 0.859

Compliance 779 0.644 0.481 0.783 0.840 0.030 0.859 0.802

#Theitalicized valuesin the diagonal refer to the average variance extracted (AVE) for each construct.

Pearson product-moment correlation analyses revealed both
univariate and bivariate links between the variables. As
suggested by Fornell and Larcker, each latent variable accounted
for morevariance, as shown in its AVE, than its shareswith the
other constructs in the model, as shown in the interconstruct
correlations, except for compliance [42]. Although both
correlations were below the maximum tolerable threshold of
0.90for acorrelation, we checked that compliance was unrelated
to both empowerment (r=0.84) and commitment (r=0.85) at the
.01 level, for which high correlations were found [43]. We
constructed a confidence interval for both correlations (ie,
correlation + 1.96 x standard error [44]. If |1] isincluded in this
interval, thisindicates alack of discriminant validity [44]. The
resulting confidenceinterval sfor the empowerment, compliance
correlation (0.84 + 1.96 x standard error 0.06; ClI 0.72-0.95) as
well as for the compliance, commitment correlation (0.85 +
1.96 x standard error 0.06; Cl 0.73-0.98) both excluded |1],
confirming discriminant validity. Both the coefficients of
reliability (from 0.885 to 0.923) and Cronbach a pha (from .883
to .924) were high, indicating good construct reliability [42].

Structural Model

We evaluated thefit of our structural model. Theresults suggest
that the collected data adequately fit our research model as an
appropriate model fit has been reached (x235:43.5; CFI=0.997,
NFI=0.983, NNFI=0.995, SRMR=0.026, and RM SEA=0.028).
The path results are visually summarized in Figure 2.

Figure 2. Structural model with results. ns: not significant.

Overall, the results show that all the anticipated relationships
of our model were supported except for the impact of
empowerment on satisfaction and satisfaction on compliance.
Empowerment was positively related to compliance, lending
support to hypothesis 1 but suggesting a partial mediation effect
of patient satisfaction and patient commitment on the
relationship between patient empowerment and patient
compliance. Empowerment positively influenced patient
commitment, supporting hypothesis 2. However, patient
satisfaction did not appear to play asignificant rolein explaining
the effect of empowerment gained through OHCs and patient
compliance with the prescribed treatment, as the relationship
between patient empowerment and satisfaction was
nonsignificant, aswasthe link between patient satisfaction and
patient compliance. These results invalidate hypotheses 3 and
6, respectively. These findings suggest that the primary
explanatory variablein the rel ationship was pati ent commitment
as patient empowerment significantly increased the level of
patient commitment. In turn, commitment improves compliance
with the prescribed treatment. Collectively, these findings
support hypotheses 2 and 5. The results provide preliminary
evidence that patient commitment partialy explains the
relationship between empowerment gained through OHCs and
enhanced patient compliance, whereas satisfaction does not (see
Table 4).

Patient 14 Patient
satisfaction > commitment
A
/
-.01 (n.s.) ’ .54
’
s
/
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ien - Patient
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Table 4. Standardized coefficients.
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Estimated paths Coefficient SE t test (df) P value
Empowerment-Satisfaction -0.01 0.09 -0.01(35) .76
Empowerment-Commitment 0.72 0.07 10.63 (35) <.001
Satisfaction-Commitment 0.14 0.05 2.76 (35) .005
Empowerment-Compliance 0.45 0.10 4.42 (35) <.001
Satisfaction-Compliance -0.05 0.04 -1.14(35) .05
Commitment-Compliance 0.54 0.10 5.28 (35) <.001

Bootstrapping M odel

A serial mediation analysis, also called multiple-step multiple
mediation [45], using the bootstrapping SPSS PROCESS macro
in SPSS (model 6) [46] on 10,000 resamples, gave a more
precise estimate of the existence, polarity, and magnitude of
the mediation effect of commitment and cross-validated the
nonsignificance of satisfaction in the overall model. In the
PROCESS macro in SPSS, the indirect mediation effect is
considered to be significant when the confidence interval of the
regression coefficient does not include 0 (Figure 3).

The bootstrapping results replicated the SEM findings; al the
relationships were significant except that of empowerment on
satisfaction (beta=.05; P=.33) and satisfaction on compliance
(beta=-.03; P=.39). Thesefindings are consistent with the SEM

resultsin AMOSin SPSS. Alsoin linewith the SEM procedure,
empowerment affected commitment (beta=.62; P<.001) and
satisfaction positively influenced commitment (beta=.15; P<.01),
whereas commitment influenced compliance (beta=.51; P<.001).
Thedirect effect of empowerment on compliance was significant
(beta=.35; P<.001) as was the indirect effect (beta=.32; 95%
Cl 0.22-0.44), both making up for a highly significant total
effect (beta=.68; P<.001). Although unrelated to empowerment,
satisfaction dightly improved patient compliance indirectly
through heightened commitment. These results suggest that
commitment only partialy explainsthe effect of empowerment
on compliance[45]. In other words, it isthrough the direct effect
of patient empowerment as well as the enhanced patient
commitment triggered by patient empowerment that patient
compliance grows.

Figure 3. Research model with bootstrapping with direct, indirect and total effects. DE: direct effect; |E: indirect effect; TE: total effect; ns: not

significant.
Patient ) Patient
P Satisfaction Commitment \‘\\
. Y
0D6(ns) .~ N, 52
iy
Wy
LY
a4
-03(n.s.)
Patient R " Patient
Empowerment 1 ] Compliance
IE: .33(.23, .44) T
TE: .68(.50,.77)
: : atient compliance with the proposed treatment. As such, this
Discussion P P prop

Principal Findings

This study investigated the direct and indirect influence of the
empowerment perceived by patients of OHCs—specialized in
chronic illnesses—on compliance with recommended treatment.
We examined this effect via a mediational model linking
empowerment to patient satisfaction and patient commitment
in a multiple-step multiple mediation model.

Thisresearch relied on the use of a confirmatory approach that
enables the simultaneous estimation and testing of several
relationships among the predictive variables of empowerment,
commitment, and satisfaction and their effects on compliance.
To our knowledge, thisis the first study to address the effects
of patient empowerment gained through peer-to-peer OHCson

https://www.jmir.org/2019/11/e14006
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study extends prior research [14] showing that communication
between physicians and patients in OHCs positively affects
patient compliance. Lu and Zhang [14] found that when patients
interact with physiciansin OHCs, they have abetter assessment
of the quality of internet health information and they have better
preferences during decision-making processes. Those results
also underlined that patient-physician concordance is enhanced.
These mechanisms, then in turn, positively impact patient
compliance. In line with these findings, our research specific
to peer-to-peer OHCs confirms that these communities can be
used as a powerful tool to enhance patient compliance. This
study aso complements past research [13] showing that
exchanging information with professional moderatorsin OHCs
increases patient empowerment and improves cooperation
between the patient and the physician. It aso extends previous
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research findings [24,25,47,48] highlighting that internet
services contribute to enhance patient empowerment while
demonstrating the underlying mechanism of how empowerment
gained in OHCs enhances patient commitment toward the
physician and patient compliance with the recommended
treatment.

We used SEM not only becauseit allowsfor the testing of causal
relationships among a set of variables within a
hypothetico-deductive approach and because it estimates the
strength of these relationships but also because it appraises
measurement error. We al so used the model 6 of the PROCESS
macro in SPSS[45], on 10,000 resampl es, to test the mediatory
effects among the explanatory variables (Figure 3). Given the
interrelationships that we hypothesized in our model (Figure
1), it wasimportant to understand how such effects operate and
whether some variables mediate the effect of other variableson
the dependent variable, namely, patient compliance. Together,
the SEM and Hayes PROCESS macro model approach
underlined that 4 out of the 6 estimated paths of the research
model were confirmed. Findings from this study highlight that
out of the 3 antecedents of chronically ill patients’ compliance
that we model, 2 of them, namely, patient empowerment and
commitment, had a direct and strong effect on the intended
dependent variable of compliance. In other words, this study
reveals that patient empowerment and patient commitment to
the relationship with the physician have strong positive direct
effects on chronicaly ill patients compliance with
recommended treatment, whereas patient satisfaction with the
physician has no direct effect, but a mediating effect through
patient commitment to the relationship with the physician, on
compliance. Our data also highlight that patients' heightened
sense of empowerment affects patient compliance not only
directly but also indirectly by exerting a strong positive effect
on patient commitment.

Prior research has shown that patient empowerment gained
through peer-to-peer OHCs is determined by both the
information utility found and shared in the communities and
psychological benefits such as emotional support [49]. In the
same vein, the computer-mediated socia support gained through
OHCs was found to positively alter the patient’s commitment
toward the physician [50]. Therefore, it is of strategic importance
to posit both medical information sharing and social support as
the core of the peer-to-peer OHC design. Specifically, patients
should be encouraged to participate in peer-to-peer OHCs. As
Johnston et a [49] underlined it, participation determines
information utility and social support. Therefore, while
designing OHCs communities, managers of those platforms
should focus on implementing mechanisms that support the
active participation of their members to dlicit information
sharing and enhance socia support. Though still in devel opment,
the literature provides managers with useful guidelines about
ways to stimulate such forms of participation and engagement.
As participation in OHCs is intertwined with the perceived
quality of theinformation shared [49], abottom-up approachis
advised to encourage self-regulation and self-rating processes
of the information in these health support communities [51].
Third parties could evaluate the information shared, and there
could be enforcement mechanisms in case of fraudulent or
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harmful information [51]. These mechanisms are expected to
enhancethe quality of theinformation shared and consequently
patient’s participation, which in turn will affect both the
perceived information and perceived social support. Another
avenue consists of providing toolsto educate community users,
to promote health literacy, and to help users feel confident to
engage with those communities.

Interestingly, patient satisfaction with the physician did not
appear to have a direct effect on patient compliance and was
not determined by patient empowerment gained through OHCs
(Figure 3).

Past research emphasized the emergence of dysfunctional
empowerment emerging from OHCs, in that people with support
from these communities may become less invested in their
relationshipswith their physicians (eg, distrust of the physician,
feelings of superiority over professional knowledge, and
overconfidencein relation to the physician) [13]. Yet, our study
showsthat OHCs might also contribute to patients' compliance
with prescribed treatment. The study underlinesthat satisfaction
with the physician isnot asignificant contributor to the process,
thus suggesting the occurrence of potential dysfunctional
empowerment [13] that materializes in patient dissatisfaction.
However, we did not control for this effect in the study, so it is
difficult to estimate to what extent the low significance of
satisfaction is related to dysfunctional empowerment.
Importantly, the absence of influence of satisfaction does not
prevent empowerment from exerting a significant effect on
patients both directly and indirectly, suggesting that if
dysfunctional empowerment is there, its effect is minimal in
comparison with the overall positive influence of empowerment
on compliance. This claim will need to be better substantiated
by future research.

Practical Implications

Resultsfrom our study have several implicationsfor health care
services. First, they suggest that health care stakehol ders should
aim at enhancing patient empowerment on peer-to-peer OHCs.
These communities provide their members with both
informational and emational support, enabling them to reduce
uncertainty and make critical decisions about their health
[48,52]. Defined asthe ability to shape the composition of one's
choice, patient empowerment positively influences patients
ability to maketheir own decisions about their health care [53].
Today, peer-to-peer OHCs contribute to the transfer of power
and mastery from physicians to patients and favor improved
health behaviors, better health outcomes, and reduced health
care costs [11]. This study suggests that when empowered,
peer-to-peer OHC memberswith achronic disease report better
compliance with their recommended treatments. It should be
noted that this probably requires patients to have a reasonable
level of literacy. Patients who do not have the technical health
knowledge may not be able to join these communities. In the
same vein, this suggests that patients are confident and
competent enough to use peer-to-peer OHCs, which is not
always the case. Therefore, efforts should be made to educate
patients to overcome these shortcomings and avoid inadvertent
exclusion of segment population. Knowing that half of al adults
worldwide have achronic condition [ 3] and that 86% of internet
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users living with a chronic condition have searched online for
medical information in 2007 [53], our findings are of
considerableinterest for both physician and health care systems.
Our resultsindicate that peer-to-peer OHCs are powerful social
tools that enhance chronically ill patients commitment to the
physician and compliance. Thisiswhy health care systems and
physicians should promote peer-to-peer OHCs among patients
suffering from a chronic condition.

Ultimately, this could be achieved by integrating these platforms
in health care systems and physicians’ workflows. However,
research is needed to indicate how these communities could be
integrated; we believethat patients could beinvited to join these
communities at an early stage of their relationship with the
physician. This would probably require some time and effort
from the physician or other health care workers to accompany
the patient in hig’her joining of these communities. This
investment could proveto be beneficial in the mid- and long-run
in the patient-physician relationship, bearing in mind that these
communities also enhance disease self-care and reduce health
care utilization [13]. While improving the workflow of
physicians, these technological tools could contributeto amuch
broader phenomenon colloquially denominated as shadow work
[54]. OHCs increase patients workload of searching and
analyzing vast quantities of information originating from patient
exchange online, where previoudly the physician acted as the
main filter and interpreter of medical information. The
performance of this shadow work by the patient may decrease
the physician’s value in the eye of the patient. However,
physiciansremain central figuresin the health care process, and
with the continuous growth of these OHCs, doctors should act
as information guides by helping patients to navigate through
the complex net of information available to them online. This
will make patients information searches easier and more
productive.

Overdll, these results stress the importance of empowering
patients and increasing commitment to the relationship that they
have with their physician, and importantly, the possibility of
using peer-to-peer OHCs as a means to do so. As peer-to-peer
OHCs can help their members to gain more autonomy and
efficacy in the self-management of their chronic disease, they
positively influence users well-being. As these communities
reduce health care utilization, they contribute to a better use of
health care resources. In that sense, our findings concur with
those of Joglekar et al [55]. As OHCs provide the positive
outcomes highlighted in this study and asthey constituteamajor
source of health information for patients [56], health care
stakehol ders should encourage patientswith chronic conditions
to use peer-to-peer OHCs.

Limitations of This Study

Though this study highlights the implications of empowerment
gained through peer-to-peer OHCsfor compliance, weidentified
several limitations to the generalization of the results of this
study. First, regarding the measurement of the empowerment
construct, only 1 dimension, referring to physician support, was
identified in our sample. It should aso be noted that although
we aimed at limiting the bias inherent to self-reported surveys,
there remains potential bias, such as social desirability and
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selective recall [57]. Second, our model did not include all the
predictors that have been reported in previous research so far.
Wefocused on akey set of predictors, especially empowerment,
because the literature has emphasized that this construct had a
strong influence on patient compliance [58]. Prior research
highlights that OHCs provide their members with the social
support that leads them to feel a heightened sense of
empowerment [59,60]. Other related constructs might be
relevant as well, such as self-efficacy or perceived usefulness.
Third, our SEM model conceptualized patient compliance and
itspredictorsin amediational analysis. However, some variables
may moderate the relationships that we studied. In particular,
webelievethat patient literacy, and more specifically, electronic
health (eHealth) literacy [61], moderates these relationships; it
would be of interest to investigate its moderating effect on the
paths we identified. Fourth, participants in our sample were
French-speaking patients with chronic illness in the Province
of Québec, Canada.

Directions of Future Research

To overcome the limitations mentioned in the previous section,
future research should focus on the following specific aspects.
First, further research should investigate the effect of the
construct of social support gained through OHCs to increase
our understanding of the effect of OHCs on chronicaly ill
patients' compliance. Second, the moderating impact of patient
literacy or eHealth literacy should be put to empirical test. Third,
replication studies are needed to test the proposed theoretical
framework in other provinces and countrieswith different health
care systems. The external validity of the findings would
increase if they can be replicated across various other medical
care systems, contexts, and countries. Indeed, the Province of
Québec, similar to Canada, offersauniversal health care system
to its citizens. While providing richer and more idiosyncratic
insights into the impact of empowerment on compliance, it
would be of interest to test our model in other types of health
care systems that are entirely private or have a hybrid
configuration. Fourth, future studies relying on qualitative
methods, such as interviews or focus groups, would bring
meaningful insights while limiting the bias inherent to
self-reported studies.

Conclusions

The findings indicate that patient empowerment and
commitment to the relationship with the physician arethe 2 key
predictors that enhance patient compliance with the prescribed
treatment. Interestingly, patient satisfaction with the physician
isfound to impact patient compliance but through the mediating
effect of patient commitment. Though patient empowerment
has been shown to be critical in the health care literature, to the
best of our knowledge, little research has empirically estimated
how empowerment gained through peer-to-peer OHCs affected
patients propensity to comply with the prescribed treatment.
This study suggests that health care stakeholders should
encourage the use of peer-to-peer OHCs to enhance patient
commitment and, ultimately, patient compliance with the
physician. We believe that this research stream is and shall
continueto be of considerableinterest ascomplianceisamajor
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public health concern impacting the costs and performance of  health care systems.

Acknowledgments

The authors thank the Fonds de dével oppement académique du réseau (FODAR) from Université du Québec for their financial
support. The authors also thank Dr K White, Professor of Psychology at Vanier College, Québec, Canada, and Dr K
Gallopel-Morvan, Professor of Socia Marketing at School of Public Health, France, for their helpful comments on the manuscript.
This research was supported by the FODAR from Université du Québec. The views expressed are those of the authors.

Conflictsof I nterest
None declared.

References

1.  LuX, Zhang R, Wu W, Shang X, Liu M. Relationship between internet health information and patient compliance based
on trust: empirical study. JMed Internet Res 2018 Aug 17;20(8):€253 [ FREE Full text] [doi: 10.2196/jmir.9364] [Medline:
30120087]

2. Tandon N, Mao J, Shprecher A, Anderson AJ, Cao F, Jiao X, et al. Compliance with clinical guidelines and adherenceto
antiretroviral therapy among patients living with HIV. Curr Med Res Opin 2018 Sep 15:1-9. [doi:
10.1080/03007995.2018.1519499] [Medline: 30173561]

3.  Cutler RL, Fernandez-LlimosF, Frommer M, Benrimoj C, Garcia-Cardenas V. Economic impact of medication non-adherence
by disease groups: a systematic review. BMJ Open 2018 Jan 21;8(1):€016982 [ FREE Full text] [doi:
10.1136/bmjopen-2017-016982] [Medline: 29358417]

4.  World Health Organization. Adherenceto Long-term Therapies: Evidencefor Action URL: http://www.who.int/iris’handle/
10665/42682 [accessed 2018-12-29]

5. Spencer KL. Transforming patient compliance research in an era of biomedicalization. J Health Soc Behav 2018
Jun;59(2):170-184. [doi: 10.1177/0022146518756860] [Medline: 29443620]

6.  Conthe P, Contreras EM, Pérez AA, GarciaBB, Martin MN, Jurado MG, et al. Treatment compliancein chronic illness:
current situation and future perspectives. Rev Clin Esp 2014;214(6):336-344. [doi: 10.1016/j.rce.2014.03.008] [Medline:
24816042]

7.  Kleinsinger F. The unmet challenge of medication nonadherence. Perm J 2018;22:18-33 [FREE Full text] [doi:
10.7812/TPP/18-033] [Medline: 30005722]

8. Dadlinski D, Dolinska B, Bar-Tal Y. Mood, cognitive structuring and medication adherence. Health Care Women Int 2018
Jul;39(7):808-820. [doi: 10.1080/07399332.2018.1458852] [Medline: 29608418]

9. Feehan M, Morrison MA, Tak C, Morisky DE, DeAngelis MM, Munger MA. Factors predicting self-reported medication
low adherence in alarge sample of adultsin the US general population: a cross-sectional study. BMJ Open 2017 Jun
23;7(6):€014435 [FREE Full text] [doi: 10.1136/bmjopen-2016-014435] [Medline: 28645958]

10. MenvidlelL, Audrain-Pontevia A, Menvielle W. The Digitization of Healthcare: New Challenges and Opportunities.
London: Palgrave Macmillan; 2017.

11. Coleman WF. Cornerstone - Minnesota State University, Mankato. 2018. Optimism and Compliance: An Examination of
Disempowering Processes Within Online Patient Communities URL : https.//cornerstone.lib.mnsu.edu/
eng_tech_comm_capstone _course/27 [accessed 2019-01-16]

12. Albright K, Walker T, Baird S, Eres L, Farnsworth T, Fier K, et al. Seeking and sharing: why the pulmonary fibrosis
community engages the web 2.0 environment. BMC Pulm Med 2016 Jan 12;16:4 [FREE Full text] [doi:
10.1186/s12890-016-0167-7] [Medline: 26754048]

13. Petri¢ G, Atanasova S, Kamin T. Impact of socia processes in online health communities on patient empowerment in
relationship with the physician: emergence of functional and dysfunctional empowerment. JMed Internet Res 2017 Mar
13;19(3):e74 [EREE Full text] [doi: 10.2196/jmir.7002] [Medline: 28288953]

14. Lu X, Zhang R. Impact of physician-patient communication in online health communities on patient compliance:
cross-sectional questionnaire study. JMed Internet Res 2019 May 13;21(5):€12891 [FREE Full text] [doi: 10.2196/12891]
[Medline: 31094342]

15. PlazaV, Giner J, CaleM, Rytila P, Campo C, Ribo P, et al. Impact of patient satisfaction with hisor her inhaler on adherence
and asthma control. Allergy Asthma Proc 2018 Nov 18;39(6):437-444 [FREE Full text] [doi: 10.2500/aap.2018.39.4183]
[Medline: 30336791]

16. Prigge J, Dietz B, Homburg C, Hoyer WD, Burton JL. Patient empowerment: a cross-disease exploration of antecedents
and consequences. Int JRes Mark 2015 Dec;32(4):375-386. [doi: 10.1016/j.ijresmar.2015.05.009]

17. Ouschan R, Sweeney J, Johnson L. Customer empowerment and rel ationship outcomes in healthcare consultations. Eur J
Mark 2006 Sep;40(9/10):1068-1086. [doi: 10.1108/03090560610681014]

https://www.jmir.org/2019/11/e€14006 JMed Internet Res 2019 | vol. 21 | iss. 11 | €14006 | p. 10
(page number not for citation purposes)

RenderX


https://www.jmir.org/2018/8/e253/
http://dx.doi.org/10.2196/jmir.9364
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30120087&dopt=Abstract
http://dx.doi.org/10.1080/03007995.2018.1519499
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30173561&dopt=Abstract
http://bmjopen.bmj.com/cgi/pmidlookup?view=long&pmid=29358417
http://dx.doi.org/10.1136/bmjopen-2017-016982
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29358417&dopt=Abstract
http://www.who.int/iris/handle/10665/42682
http://www.who.int/iris/handle/10665/42682
http://dx.doi.org/10.1177/0022146518756860
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29443620&dopt=Abstract
http://dx.doi.org/10.1016/j.rce.2014.03.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24816042&dopt=Abstract
http://europepmc.org/abstract/MED/30005722
http://dx.doi.org/10.7812/TPP/18-033
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30005722&dopt=Abstract
http://dx.doi.org/10.1080/07399332.2018.1458852
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29608418&dopt=Abstract
http://bmjopen.bmj.com/cgi/pmidlookup?view=long&pmid=28645958
http://dx.doi.org/10.1136/bmjopen-2016-014435
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28645958&dopt=Abstract
https://cornerstone.lib.mnsu.edu/eng_tech_comm_capstone_course/27
https://cornerstone.lib.mnsu.edu/eng_tech_comm_capstone_course/27
https://bmcpulmmed.biomedcentral.com/articles/10.1186/s12890-016-0167-7
http://dx.doi.org/10.1186/s12890-016-0167-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26754048&dopt=Abstract
https://www.jmir.org/2017/3/e74/
http://dx.doi.org/10.2196/jmir.7002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28288953&dopt=Abstract
https://www.jmir.org/2019/5/e12891/
http://dx.doi.org/10.2196/12891
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31094342&dopt=Abstract
http://europepmc.org/abstract/MED/30336791
http://dx.doi.org/10.2500/aap.2018.39.4183
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30336791&dopt=Abstract
http://dx.doi.org/10.1016/j.ijresmar.2015.05.009
http://dx.doi.org/10.1108/03090560610681014
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Audrain-Pontevia et a

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.
39.

40.

41.

ChenL, Chen, Chen X, Shen X, Wang Q, Sun C. Longitudinal study of effectiveness of a patient-centered self-management
empowerment intervention during predischarge planning on stroke survivors. Worldviews Evid Based Nurs 2018
Jun;15(3):197-205. [doi: 10.1111/wvn.12295] [Medline: 29878691]

Castro EM, van Regenmortel T, Vanhaecht K, Sermeus W, van Hecke A. Patient empowerment, patient participation and
patient-centeredness in hospital care: a concept analysis based on aliterature review. Patient Educ Couns 2016
Dec;99(12):1923-1939. [doi: 10.1016/j.pec.2016.07.026] [Medline: 27450481]

Bravo P, Edwards A, Barr PJ, Scholl I, Elwyn G, McAllister M, Cochrane Healthcare Quality Research Group, Cardiff
University. Conceptualising patient empowerment: amixed methods study. BMC Health Serv Res 2015 Jul 1;15:252 [FREE
Full text] [doi: 10.1186/s12913-015-0907-z] [Medline: 26126998]

Rossi MC, Lucisano G, Funnell M, Pintaudi B, Bulotta A, Gentile S, BENCH-D Study Group. Interplay among patient
empowerment and clinical and person-centered outcomes in type 2 diabetes. The BENCH-D study. Patient Educ Couns
2015 Sep;98(9):1142-1149. [doi: 10.1016/j.pec.2015.05.012] [Medline: 26049679]

Wilson TE, Kay ES, Turan B, Johnson MO, Kempf M, Turan JM, et al. Healthcare empowerment and HIV viral control:
mediating roles of adherence and retention in care. Am J Prev Med 2018 Jun;54(6):756-764 [ FREE Full text] [doi:
10.1016/j.amepre.2018.02.012] [Medline: 29656911]

Ridling T, Martinez J, Young J, Thorp-Froslie N. Evaluating patient empowerment in association with eHealth technology:
scoping review. JMed Internet Res 2017 Sep 29;19(9):e€329 [FREE Full text] [doi: 10.2196/jmir.7809] [Medline: 28963090]
Samoocha D, Bruinvels DJ, Elbers NA, Anema JR, van der Beek AJ. Effectiveness of web-based interventions on patient
empowerment: a systematic review and meta-analysis. J Med Internet Res 2010 Jun 24;12(2):e23 [FREE Full text] [doi:
10.2196/jmir.1286] [Medline: 20581001]

Riva S, Camerini A, Allam A, Schulz PJ. Interactive sections of an internet-based intervention increase empowerment of
chronic back pain patients: randomized controlled trial. JMed Internet Res 2014 Aug 13;16(8):e180 [FREE Full text] [doi:
10.2196/jmir.3474] [Medline: 25119374]

Petrakaki D, Hilberg E, Waring J. Between empowerment and self-discipline: governing patients conduct through
technological self-care. Soc Sci Med 2018 Sep;213:146-153 [FREE Full text] [doi: 10.1016/j.socscimed.2018.07.043]
[Medline: 30081356]

Mo PK, Coulson NS. Developing amodel for online support group use, empowering processes and psychosocial outcomes
for individualsliving with HIVV/AIDS. Psychol Health 2012;27(4):445-459. [doi: 10.1080/08870446.2011.592981] [Medline:
21854088]

Yeh M, Wu S, Tung T. The relation between patient education, patient empowerment and patient satisfaction: a
cross-sectional-comparison study. Appl Nurs Res 2018 Feb;39:11-17. [doi: 10.1016/j.apnr.2017.10.008] [Medline: 29422144]
Audrain-Pontevia A, Menvielle L. Effects of interpersonal trust among users of online health communities on patient trust
in and satisfaction with their physician. Int J Technol Assess Health Care 2018 Jan;34(1):56-62. [doi:
10.1017/S0266462317004433] [Medline: 29427998]

Cooper V, Clatworthy J, Harding R, Whetham J, EmERGE Consortium. Measuring empowerment among people living
with HIV: a systematic review of available measures and their properties. AIDS Care 2019 Jul;31(7):798-802. [doi:
10.1080/09540121.2018.1537464] [Medline: 30428688]

Saiednejad Z, Ajorpaz NM, Aghajani M. Application of empowerment program on self-efficacy of patients under
hemodialysis: aclinical randomized controlled trial. Crit Care Nurs J 2018 Sep 15;11(3):e81054. [doi: 10.5812/ccn.81054]
Nafradi L, Nakamoto K, Schulz PJ. |'s patient empowerment the key to promote adherence? A systematic review of the
relationship between self-efficacy, health locus of control and medication adherence. PLoS One 2017;12(10):e0186458
[EREE Full text] [doi: 10.1371/journal.pone.0186458] [Medline: 29040335]

Bauer UE, Briss PA, Goodman RA, Bowman BA. Prevention of chronic disease in the 21st century: elimination of the
leading preventable causes of premature death and disability in the USA. Lancet 2014 Jul 5;384(9937):45-52. [doi:
10.1016/S0140-6736(14)60648-6] [Medline: 24996589]

Hair JF, Black WC, Babin BJ, Anderson RE. Multivariate Data Analysis. Pearson New International Edition. Edinburgh,
Scotland: Pearson Higher Education; 2014.

Oliver RL. A cognitivemodel of the antecedents and consequences of satisfaction decisions. JMark Res 1980 Nov;17(4):460
[FREE Full text] [doi: 10.2307/3150499]

Morgan RM, Hunt SD. The commitment-trust theory of relationship marketing. J Mark 1994 Jul;58(3):20. [doi:
10.2307/1252308]

Schumacker RE, Lomax RG. A Beginner's Guide To Structural Equation Modeling: Third Edition. New York: Taylor &
Francis Group; 2010.

Nunnally JC, Bernstein IH. Psychometric Theory. Third Edition. New York: Mcgraw-Hill; 1994.

BulsaraC, Styles|, Ward AM, Bulsara M. The psychometrics of developing the patient empowerment scale. J Psychosoc
Oncol 2006;24(2):1-16. [doi: 10.1300/J077v24n02_01] [Medline: 17046803]

Meyers R, Pignault A, Houssemand C. Using the empowerment scale with unemployed people in lifelong learning: isthe
tool sound and useful ? J Psy Res 2016 Nov 28;6(11):648-659. [doi: 10.17265/2159-5542/2016.11.003]

Rossiter JR. Reminder: ahorseisahorse. Int JRes Mark 2005 Mar;22(1):23-25. [doi: 10.1016/j.ijresmar.2004.11.001]

https://www.jmir.org/2019/11/e€14006 JMed Internet Res 2019 | vol. 21 | iss. 11 | €14006 | p. 11

(page number not for citation purposes)


http://dx.doi.org/10.1111/wvn.12295
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29878691&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2016.07.026
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27450481&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-015-0907-z
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-015-0907-z
http://dx.doi.org/10.1186/s12913-015-0907-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26126998&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2015.05.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26049679&dopt=Abstract
http://europepmc.org/abstract/MED/29656911
http://dx.doi.org/10.1016/j.amepre.2018.02.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29656911&dopt=Abstract
https://www.jmir.org/2017/9/e329/
http://dx.doi.org/10.2196/jmir.7809
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28963090&dopt=Abstract
https://www.jmir.org/2010/2/e23/
http://dx.doi.org/10.2196/jmir.1286
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20581001&dopt=Abstract
https://www.jmir.org/2014/8/e180/
http://dx.doi.org/10.2196/jmir.3474
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25119374&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0277-9536(18)30410-6
http://dx.doi.org/10.1016/j.socscimed.2018.07.043
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30081356&dopt=Abstract
http://dx.doi.org/10.1080/08870446.2011.592981
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21854088&dopt=Abstract
http://dx.doi.org/10.1016/j.apnr.2017.10.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29422144&dopt=Abstract
http://dx.doi.org/10.1017/S0266462317004433
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29427998&dopt=Abstract
http://dx.doi.org/10.1080/09540121.2018.1537464
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30428688&dopt=Abstract
http://dx.doi.org/10.5812/ccn.81054
http://dx.plos.org/10.1371/journal.pone.0186458
http://dx.doi.org/10.1371/journal.pone.0186458
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29040335&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(14)60648-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24996589&dopt=Abstract
http://www.jstor.org/stable/3150499?origin=crossref
http://dx.doi.org/10.2307/3150499
http://dx.doi.org/10.2307/1252308
http://dx.doi.org/10.1300/J077v24n02_01
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17046803&dopt=Abstract
http://dx.doi.org/10.17265/2159-5542/2016.11.003
http://dx.doi.org/10.1016/j.ijresmar.2004.11.001
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Audrain-Pontevia et a

42.

43.

44,

45,

46.

47.

48.

49,

50.

51.

52.

53.

55.

56.

57.

58.

59.

60.

61.

Fornell CG, Larcker DF. Evaluating structural equation modelswith unobservabl e variables and measurement error. JMark
Res 1981 Feb;18(1):39. [doi: 10.2307/3151312]

Teo TS, Srivastava SC, Jiang L. Trust and electronic government success: an empirical study. JMan Info Syst 2014 Dec
8;25(3):99-132. [doi: 10.2753/M1S0742-1222250303]

Henseler J, Ringle CM, Sarstedt M. A new criterion for assessing discriminant validity in variance-based structural equation
modeling. JAcad Mark Sci 2014 Aug 22;43(1):115-135. [doi: 10.1007/s11747-014-0403-8]

Hayes AF. Introduction to Mediation, Moderation, and Conditional Process Analysis: A Regression-Based Approach. New
York: The Guilford Press; 2013.

Gutschoven K, van den Bulck J. Towards the Measurement of Psychological Health Empowerment in the General Public.
In: Proceedings of the 56th Annual Conference of the International Communication Association. 2006 Presented at: | CA'06;
June 19-23, 2006; Dresden, Germany.

Groen WG, Kuijpers W, Oldenburg HS, Wouters MW, Aaronson NK, van Harten WH. Empowerment of cancer survivors
through information technology: an integrative review. JMed Internet Res 2015 Nov 27;17(11):e270 [FREE Full text]
[doi: 10.2196/jmir.4818] [Medline: 26614438]

van Uden-Kraan CF, Drossaert CH, Taal E, Seydel ER, vande Laar MA. Self-reported differencesin empowerment between
lurkers and posters in online patient support groups. JMed Internet Res 2008 Jun 30;10(2):€18 [FREE Full text] [doi:
10.2196/jmir.992] [Medline: 18653442]

Johnston AC, Worrell JL, Di Gangi PM, Wasko M. Online health communities; an assessment of theinfluence of participation
on patient empowerment outcomes. Info Technol People 2013 May 31;26(2):213-235. [doi: 10.1108/1 TP-02-2013-0040]
Audrain-Pontevia A, Menvielle L. Do online health communities enhance patient-physician relationship? An assessment
of the impact of social support and patient empowerment. Health Serv Manage Res 2018 Aug;31(3):154-162. [doi:
10.1177/0951484817748462] [Medline: 29280679]

Eysenbach G. Towards ethical guidelinesfor e-health: IMIR themeissue on eHealth ethics. JMed Internet Res 2000;2(1):E7
[FREE Full text] [doi: 10.2196/jmir.2.1.e7] [Medline: 11720926]

Brady E, Segar J, Sanders C. Accessing support and empowerment online: the experiences of individuals with diabetes.
Health Expect 2017 Oct;20(5):1088-1095 [FREE Full text] [doi: 10.1111/hex.12552] [Medline: 28718928]

Fox S. Pew Internet Research. E-patients With a Disability or Chronic Disease URL : http://www.pewinternet.org/2007/10/
08/e-patients-with-a-disability-or-chronic-disease/ [accessed 2019-01-15]

Lambert C. Shadow Work: The Unpaid, Unseen Jobs That Fill Your Day. Berkeley, California: Counterpoint; Apr 12,
2016.

Joglekar S, Sastry N, Coulson NS, Taylor SJ, Patel A, Duschinsky R, et a. How online communities of peoplewith long-term
conditionsfunction and evolve: network analysis of the structure and dynamics of the asthma UK and British lung foundation
online communities. J Med Internet Res 2018 Jul 11;20(7):€238 [EREE Full text] [doi: 10.2196/jmir.9952] [Medline:
29997105]

Wu B. Patient continued use of online health care communities: web mining of patient-doctor communication. JMed
Internet Res 2018 Apr 16;20(4):€126 [FREE Full text] [doi: 10.2196/jmir.9127] [Medline: 29661747]

Althubaiti A. Information biasin health research: definition, pitfalls, and adjustment methods. J Multidiscip Healthc
2016;9:211-217 [FREE Full text] [doi: 10.2147/JIMDH.S104807] [Medline: 27217764]

Umar A, Mundy D. Re-thinking models of patient empowerment. Stud Health Technol Inform 2015;209:175-181. [doi:
10.3233/978-1-61499-505-0-175] [Medline: 25980722]

Zhao T, Du R. Why People Are Willing to Provide Social Support in Online Health Communities: Evidence From Social
Exchange Perspective. In: Proceedings of the International Conference on Smart Health. 2018 Oct 26 Presented at: ICSH'18;
July 1-3, 2018; Wuhan, Chinap. 119-129.

Chen D, Zhang R, Liu K, Hou L. Enhancing online patient support through health-care knowledge in online health
communities: a descriptive study. Information 2018 Aug 6;9(8):199. [doi: 10.3390/inf09080199]

Levin-Zamir D, Bertschi |. Media health literacy, eHealth literacy, and the role of the social environment in context. Int J
Environ Res Public Health 2018 Aug 3;15(8):pii: €1643 [ FREE Full text] [doi: 10.3390/ijerph15081643] [Medline: 30081465]

Abbreviations

AVE: average variance extracted

CFIl: comparative fit index

CMB: common method bias

eHealth: electronic health

FODAR: Fonds de développement académique du réseau
NFI: normed fit index

NNFI: nonnormed fit index

OHC: online health community

RM SEA: root mean square error of approximation

https://www.jmir.org/2019/11/e€14006 JMed Internet Res 2019 | vol. 21 | iss. 11 | €14006 | p. 12

(page number not for citation purposes)


http://dx.doi.org/10.2307/3151312
http://dx.doi.org/10.2753/MIS0742-1222250303
http://dx.doi.org/10.1007/s11747-014-0403-8
https://www.jmir.org/2015/11/e270/
http://dx.doi.org/10.2196/jmir.4818
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26614438&dopt=Abstract
https://www.jmir.org/2008/2/e18/
http://dx.doi.org/10.2196/jmir.992
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18653442&dopt=Abstract
http://dx.doi.org/10.1108/ITP-02-2013-0040
http://dx.doi.org/10.1177/0951484817748462
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29280679&dopt=Abstract
https://www.jmir.org/2000/1/e7/
http://dx.doi.org/10.2196/jmir.2.1.e7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11720926&dopt=Abstract
http://europepmc.org/abstract/MED/28718928
http://dx.doi.org/10.1111/hex.12552
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28718928&dopt=Abstract
http://www.pewinternet.org/2007/10/08/e-patients-with-a-disability-or-chronic-disease/
http://www.pewinternet.org/2007/10/08/e-patients-with-a-disability-or-chronic-disease/
https://www.jmir.org/2018/7/e238/
http://dx.doi.org/10.2196/jmir.9952
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29997105&dopt=Abstract
https://www.jmir.org/2018/4/e126/
http://dx.doi.org/10.2196/jmir.9127
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29661747&dopt=Abstract
https://dx.doi.org/10.2147/JMDH.S104807
http://dx.doi.org/10.2147/JMDH.S104807
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27217764&dopt=Abstract
http://dx.doi.org/10.3233/978-1-61499-505-0-175
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25980722&dopt=Abstract
http://dx.doi.org/10.3390/info9080199
http://www.mdpi.com/resolver?pii=ijerph15081643
http://dx.doi.org/10.3390/ijerph15081643
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30081465&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Audrain-Pontevia et a

SEM: structural equation modeling
SRMR: standardized root mean residua

Edited by G Eysenbach; submitted 13.03.19; peer-reviewed by H Kondylakis, S Molinos, A Nguyen; comments to author 14.06.19;
revised version received 06.08.19; accepted 31.08.19; published 11.11.19

Please cite as.

Audrain-Pontevia AF, Menvielle L, ErtzM

Effects of Three Antecedents of Patient Compliance for Users of Peer-to-Peer Online Health Communities: Cross-Sectional Study
J Med Internet Res 2019;21(11): 14006

URL: https://mwww.jmir.org/2019/11/e14006

doi: 10.2196/14006

PMID: 31710295

©Anne-Frangoise Audrain-Pontevia, Loick Menvielle, Myriam Ertz. Originally published in the Journal of Medical Internet
Research (http://www.jmir.org), 11.11.2019. Thisis an open-access article distributed under the terms of the Creative Commons
Attribution License (https.//creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work, first published in the Journal of Medical Internet Research, is properly cited. The
complete bibliographic information, alink to the original publication on http://www.jmir.org/, aswell asthis copyright and license
information must be included.

https://www.jmir.org/2019/11/e€14006 JMed Internet Res 2019 | vol. 21 | iss. 11 | €14006 | p. 13
(page number not for citation purposes)

RenderX


https://www.jmir.org/2019/11/e14006
http://dx.doi.org/10.2196/14006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31710295&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

