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Abstract

Background: Therole of online health communities (OHCs) in patient empowerment is growing and has been increasingly
studied in recent years. Research has focused primarily on individualistic conception of patients empowerment, with much less
attention paid to the role of OHCs in the development of patients' collective empowerment. Although OHCs have immense
potential for empowerment that goes beyond the individual, the concept and scale of collective empowerment in OHCs have not
yet been devel oped or validated.

Objective: This study aimed to develop an instrument for measuring collective empowerment in online health communities
(CE-OHC) and to test its quality by investigating its factorial structure, reliability, construct validity, and predictive validity.

Methods: The CE-OHC scale was developed according to a strict methodology for developing valid and reliable scales. An
initial set of 20 items was first tested in the pilot study conducted in 2016 using a sample of 280 registered users of Slovenia's
largest OHC. A refined version with 11 items was tested in the main study conducted in 2018 on a random sample of 30,000
registered users of the same OHC. The final sample comprised 784 users. Exploratory factor analysis (EFA) and confirmatory
factor analysis (CFA) were used to investigate the factorial structure, discriminant validity, and convergent validity of the scale.
Cronbach alpha coefficient was used to determine the CE-OHC scal€'sinternal consistency. To establish the predictive validity,
ordinary least squares regression was performed to test the role of CE-OHC in users’ civic participation.

Results: The EFA resulted in a two-factor solution, and the two factors—knowledge of resources and resource mobilization
for collective action—together explain 63.8% of the variance. The second-order CFA demonstrated a good fit to the data (root
mean square error of approximation=0.07) and the scale had a good internal consistency (alpha=.86). Although evidence of the
scale's convergent validity was partially provided, discriminant validity of the scale remained unconfirmed. Overall, CE-OHC
was confirmed to be a predictor of users' civic participation, but the influence was somewhat weak and inconsistent across two
subscales.

Conclusions: The proposed CE-OHC scaleisareliable and relatively valid instrument and serves as a good baseline to advance
the measurement of collective empowerment in OHC contexts. This is the first scale developed for this purpose, and future
research should focus on the development of a clear nomological network of the collective empowerment construct in relation
to the OHC settings.
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Introduction

Online Health Communities as Platforms for Patient
Empower ment

Online hedth communities (OHCs) are among the most
important electronic health (eHealth) servicesin contemporary
society [1]. OHC users, who are usually patients, caregivers, or
other individualsinterested in health-related issues, can search
for and exchange health-related information, experiences, advice
and social support, and/or influence public opinion and interact
with other users and health professional moderators (usually
doctors and health care providers), or simply observe others
interactions [1-9]. Several studies have demonstrated that the
various activities of OHC users lead to patient empowerment
[5,10,11], which is manifested in various positive outcomes for
OHC users: higher self-esteem, self-efficacy, and control related
to the management of one's health i ssues; enhanced satisfaction
from helping others; improved confidence in interaction with
doctors; more competent use of health services; and even
enhanced social well-being and quality of life [6,12-15]. It is
thus unsurprising that empowerment has become one of the
central conceptswithin OHC studies. Theimportance of OHCs
in patient empowerment has been increasingly acknowledged
and studied in recent years, however, research has been
primarily concerned with patients’ individual empowerment,
with little consideration of therole of OHCsin the development
of patients’ collective empowerment.

L ack of Research on Collective Empower ment

Patient empowerment isapredominately individualistic concept,
originating from the general cultural shift in Western cultures
toward individualism and consumerism in health care and
focuses on various domains pertaining to patient, such as patient
states and experiences, action and behaviors, self-determination,
and skills [16]. Consequently, the research field is rich in
measurement instruments that tap on some or al of the
mentioned domains (refer to the study by Barr et a [16] for
systematic review of such scales). Studies in health and health
care, and OHCs specifically, focus almost exclusively on
individual empowerment [13,17]. Thisis unsurprising asit has
been demonstrated that if individuals experiencing health
problems have positive attitudes, confidence, and other abilities
required to manage their health, they may expect better health
outcomes than individuals who are disengaged, apathetic, and
resigned [18]. However, research of OHC suggests that at |east
in the context of thistype of Web-based platforms, patients can
also experience empowerment that is of intersubjective
nature—called collective empowerment [6,15]. Thisfinding is
not specific to OHC research as the collective empowerment
was aready emphasized as important component of
empowerment by the general empowerment theory from the
field of community psychology. This theory clearly suggests
that empowerment consists of at least 2 dimensions [19-22],
that is, individual or intrapersonal empower ment and collective
empower ment (al so often referred to asinteractional or cognitive
empowerment) [23,24]. The domans of individual
empowerment—such as abilities to develop a sense of control
over personal health, self-efficacy, and competencein managing
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health conditions [20,25]—are clearly reflected in the concept
of patient empowerment. Conversely, the ideas of developing
psychological capacity for initiation or support of (potential)
changes in social circumstances that affect patients’ health
conditions and the accessibility and quality of health services
or health care system in general [20,26] are much less present
in discussions of patient empowerment. This is considered by
the concept of collective empowerment, which pertains to the
individuals' beliefs that personal health-related issues can be
(effectively) solved in collaboration with others and by enacting
influence in wider social structures collectively [20,27].

The concept of collective empowerment isvery relevant, at least
in the context of OHCs, asthese platformsallow usersto engage
in discussions of health politics and topics related to their
lifestyles and values as individual s or groups. Moreover, social
identity theory suggests that social identity processesin OHCs
drive participatory behaviors and users’ identification with the
community, leading to users’ collective engagement [28]. OHCs
can thus function as communicative spacesin which, asin other
types of online communities, participants may collectively
engage and increasetheir social power asan interest group, with
the aim of influencing the ingtitutionalized arrangements and
political decisionsthat affect their quality of life [29-31].

OHCs have indeed become an important arena in which
individuals, patients, caregivers, and groups may voice their
stances that challenge health policy, belief systems, practices
in health care ingtitutions, and services [32]. The bottom-up
collective engagement that OHCs facilitate addresses topics
that include accessto or provision of health care services, health
inequality, disease prevention and illness advocacy, health care
reform, patients' rights, and power relationships in the health
care arena. Moreover, OHCs often function as platforms for
discussion and exchange of information related to the
accessibility of remedies and medical treatments; access to
health care services and health care professionals,
misconceptions of specific, often stigmatized illnesses such as
AIDS/HIV, infertility, and mental disorders, and other
disease-related issues that often pertain to the disadvantaged
social positions of specific patient groups [33,34].

Aim of the Study

The concept of collective empowerment has been studied in
community psychology research [35,36], socia identity
theoretical perspectives [37,38] and, to some extent, implicitly
investigated through concepts of patient engagement and
activation in health studies [25,39]. However, studies of OHCs
have investigated collective empowerment to a very limited
extent [6,15,27,30,40-42] and, empirically, they offer no
measurement instrumentsfor ng coll ective empowerment
in OHCs. Hitherto, collective empowerment scales have been
developed in community psychology research [36,43,44] and
online community studies [6,30], but they have not been
properly adapted to health-related contexts on the Web and
empirically validated for the OHC setting. To develop avalid
measure of collective empowerment in OHCs, the scale must
consider the specific context of OHCs, which, compared with
general online communities and other contexts, cover topics
including personal health issues and discussions of health care
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services and the health care system. As Zimmerman observed
[20], the concept of empowerment is contextually dependent,
varying across different populations and settings. Thus, it is
crucial that any instrument used to measure collective
empowerment is appropriately adapted to the relevant setting.
Therefore, the aims of this study were (1) to develop a valid
instrument for measuring collective empowerment in online
health communities (CE-OHC) and (2) to test thisinstrument’s
quality by investigating its factorial structure, reliability,
construct validity, and predictive validity.

Defining Collective Empower ment in Online Health
Communities and Establishing Its Construct and
Predictive Validity

Two Dimensions of Collective Empower ment

Collective empowerment has been generally defined as
individuals critical awareness and understanding of the
sociopolitical environment [19,20] and thus consists of 2 main
dimensions: (1) knowledge of resources and methods that can
be used to impact socia change and (2) resource mobilization
for collective action.

Knowl edge of resourcesrefersto the application of individuals
knowledge and competences that might be used to collectively
initiate change [15]. As dready emphasized by early
empowerment theorists [19,20], knowledge of resources
comprises a critical assessment of individuals' socia and
political source(s) of their problem and the development of
strategies aimed at collectively overcoming obstacles to
achieving their goals. Web-based health-related settings such
as OHCs play an important role in patients processes of
acquiring knowledge of the actions, strategies, or assets needed
and applying thisknowledge to address health-rel ated problems.
This knowledge may be acquired through user interactions
whereby (collective) resources may be identified, potentially
leading to collaborative efforts to develop strategies and
solutions aimed at overcoming limitationsin theissues affecting
their health. For example, a qualitative study by Ammari and
Schoenebeck [40] that explored online support groups for
parents of children with special needs demonstrated that these
parents were likely to connect, interact, and share their
knowledge with other parents and to provide one another with
insightsinto practices and strategiesfor addressing their child’'s
health-related problems. Often, such collective efforts pushed
parentsto embrace advocacy beyond their own children’s needs,
leading to the devel opment of interest and activeindividual and
collective participation in legal, policy, and budgetary issues
pertaining to their children's health conditions [40]. Without
the knowledge of the resources required to resolve a specific
problem that affects not only one individual but pertains more
broadly to higher-order social structures, it is highly unlikely
that individualswill be motivated to mobilize and influence the
challenging social circumstancesin a collective effort [45].

The second dimension of collective empowerment, resource
mobilization for collective action, relates to individuals
awareness of the possibility for collective engagement and, with
other individuals, the collective influence of arrangements in
the specific social setting [19,45]. This dimension addresses
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individuals recognition of the need for collaboration and
coordination among larger groups—for example, community
members—and for strengthening interpersonal relationshipsto
exert an impact on the wider social circumstances that affect
their lives and place them in a disadvantaged position [19].
OHCs have been shown to offer an important platform for the
development of collective awareness and engagement that unite
their membersin abelief that personal health-related issues can
be effectively solved through collaboration with others and by
enacting collective influencein wider social structures[27,46].

Construct Validity

Construct validity is one of the most important indicators of a
measurement instrument’s quality asit pertainsto the extent to
which items in the scale actually measure what they are
supposed to measure [47]. One common way to empirically
assess construct validity isto investigate whether the proposed
measure behaves asit should in relation to established measures
of other constructsfrom thefield. Empirically, construct validity
is thus established via convergent and discriminant validity.
The former refersto an empirical similarity between measures
of theoretically related constructs and the latter pertains to the
absence of correlation between measures of constructsthat are
theoretically unrelated [47].

On the basis of the theoretical and empirical evidence reported
in previous studies, we identified 3 concepts that scholars
emphasize to be correlated with collective empowerment (in
OHCs) [19,27,30,41,48]: sense of (virtual) community,
involvement in community organization, and intensity of
participation (in OHCs).

The crucia role that the sense of community plays in the
development of collective empowerment was emphasized in
early studies of empowerment in the field of community
psychology [19,44,45]. In OHCs, a sense of virtual community
is based on the users’ identification with the online community,
the perception of influence and emotional connection, and users
integration into the online community [49]. A sense of virtual
community presents akey mechanism in building interpersonal
relationships and developing awareness among online
community members as it helps them to realize that their
collaborationisessential for increasing social power asagroup
that can influence wider social structures [30]. This has also
been emphasized by the social identity theory, which argues
that identification with community as an important dimension
of asense of virtual community importantly leadsto (effective)
coordination, collaboration, collective action of members, and
thereby, their collective empowerment [37]. The association
between a sense of virtual community and collective
empowerment in OHCs has been demonstrated by the studies

by Petri¢ and Petrov¢ic [27,30]. These studies demonstrated that
a sense of virtual community plays a crucia role in building
collective empowerment in online communities asit helps users
to develop responsibility for the community and a willingness
to participate in supportive efforts. It also engenders a sense of
social cohesion that encourages community members to
collectively organize, develop a common goal, and engage in
effortsto achieveit.
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In addition, studies from the field of community psychology
[19,45], aswell as studies on online communities[30,48], attest
to the importance of participation in a community’s activities
for the development of collective empowerment. Involvement
in community organization pertains to online community
members' inclusion in discussions about events, vision, and
strategies of the online community [50,51]. Active engagement
in community organization provides individuals with
opportunities to learn new skills, interact with other members,
identify needed resources, and develop critical awareness of
one’s environment [52].

Thereisalso evidencethat collective empowerment isassociated
with different forms and intensities of participation in OHCs.
As the empowerment theory suggests, a certain investment in
participation and active behavior is required to become
empowered [20]. Thus, it is expected that users who contribute
moreto OHCs, post messages, and interact with other users (ie,
posters) experience greater benefits and positive outcomes than
users who participate passively in OHCs (ie, lurkers) or do not

participate at all. The findings by Petrov¢i¢ and Petri¢ [6] and
Li [41] indicate that participation plays an important role in
collective empowerment as it has been confirmed that posters
experience a higher level of collective empowerment than
lurkersin OHCs.

To investigate discriminant validity, we examined the
relationship between collective empowerment in OHCs and
received offline emotional support. Ascollective empowerment
in OHCs emerges with active participation in the Web-based
platforms and the establishment of interpersonal relationships
between users, there should be no association between the
development of OHC users collective empowerment and
received offline emotional support. Users' development of
collective empowerment in OHCs highly depends on internal
(online) cohesiveness, group identification, and common goals
that can lead users to seek political power together to advocate
for social change [53], a process in which received offline
emotional support should play no part. Moreover, received
offline emotional social support leads to the fulfillment of
sympathetic and caring behaviors, which is theoretically
unrelated to the development of individuals' critical awareness,
understanding of the sociopolitical environment, and knowledge
of resources needed to initiate social change and collective
action [54].

On the basis of the above theoreticad and empirical
underpinnings, we proposed the following hypothesis:

H1: Collective empowerment in OHCs s associated
with a sense of virtual community, involvement in
community organization, and intensity of participation
in OHCs, but it isnot associated with received offline
emotional support.

Predictive Validity

To establish predictive validity, the instrument used to measure
a latent construct must be evaluated in terms of its ability to
predict a certain form of behavior [55]. In our case, predictive
validity pertained to the ability of the CE-OHC instrument to
predict specific outcomes, such as individuals actual
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participation in a wider sociopolitical environment and, thus,
involvement in activities including petitions, demonstrations,
and advocacy related to the issues of health-related public
concern. In accordance with the empowerment theory [19,20],
collective empowerment in OHCs should result in health-related
civic participation.

Collective empowerment in OHCs refers to the devel opment
of a shared understanding among users of their position (as
patients) in the wider social domain and leads to collective
efforts in challenging existing health care institutions and
services. Anindirect link, at least, has been observed between
collective empowerment and health-related civic participation
in the case of an online support group for breast cancer patients
in New Zealand. These patients, through participation in the
online support group, identified an important issue regarding a
national health insurance plan that did not cover anew treatment
that, although expensive, was more efficient. With collective
engagement and action in an online support group, these patients
brought about a change in the national health insurance plan
that introduced cover for new breast cancer treatments[33]. To
establish the predictive validity of collective empowerment,
other important factors of civic participation that have already
been empirically validated must also be taken into account;
these include a sense of (virtual) community [56], involvement
in community organization [57], and intensity of participation
in community settings [58]. On the basis of the above, we
proposed the second hypothesis:

H2: Collective empowerment in OHCsisa significant
predictor of civic participation.

Methods

Sample

A pilot study and a main study were conducted to test the
proposed CE-OHC scale. Both studies were based on data
collected through a self-selected Web-based survey using
probability samples of registered users of Slovenia's largest
OHC, Med.Over.Net (MON). MON was founded in 2000 and
covers areas of health, medicine, social work, law, and
education. It is one of Slovenias most visited online
communities (and websites), with over 400,000 monthly visits
and, on average, over 70,000 monthly users. In May 2018, this
OHC had around 150 online discussion forums, around amillion
and a half forum threads, ailmost 12 million published forum
posts, and around 120,000 registered users. The surveys for
both studies were conducted using an open Web survey app
1KA (Eng. One Click Survey) developed by Centre for Social
Informatics at Faculty of Social Sciences, University of
Ljubljana. 1KA has mechanisms that disallow multiple entries
by the same respondent. The data collection procedure and
samples used in both studies are detailed in the following
subsections.

Pilot Study

In preparation for the main study, a pilot study was conducted
in June 2016 as part of the annual cross-sectional Web-based
survey study on MON and its users. The Web survey was
administered by the OHC provider and followed al ethical
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standards for the administration of scientific surveys. The Web
survey was conducted on arandom sample of 15,000 registered
users, and 13.04% (280/2147) of the respondents provided
answersto the CE-OHC scaleitems. Detailson the pilot study’s

data collection and sample may be found in the study by Petri¢
et a [59].

Main Study

The Web-based survey data collection for the main study was
incorporated into an annual survey on users experiences and
satisfaction with the OHC MON, administered between April
25 and May 10, 2018, by the OHC provider and in line with the
ethical standards for the administration of scientific surveys.
The OHC provider designed a random sample of 30,000
registered users from the list of all registered users. Potential
respondents were invited to participate in the Web survey via
the OHC's email newsletter service. The invitation included a
description of the study’s purpose and brief information about
respondents’ rights and the survey length.

Out of approximately 30,000 potential respondents, 2314
(7.71%) clicked on the link for the Web survey, and 1762
respondentsviewed theintroduction page with informed consent
and clicked the Next button to begin the survey. Of these, 676

Table 1. Sample characteristics (n=784).
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(38.37%) partially completed and 893 (50.67%) fully completed
the survey questionnaire, which led to a 76.15% (1762/2314)
completion rate. Thetotal responserate of 5.87% (1726/30,000)
issmall but not unusual in probability list—based Web surveys,
which are long and include sensitive topics [60]. The survey
guestionnaire took on average 21 min and 33 seconds to
complete. After the data screening and cleaning procedures, the
final sample comprised 1123 respondents. The analyses were
performed on asubsample of 784 respondentswho had provided
answersto the CE-OHC scale. Missing datawere handled with
the multiple imputation procedure. M ore information about the
Web survey can be found in the Checklist for Reporting Results
of Internet e-Surveysin Multimedia Appendix 1.

The sample consisted of 17.7% (139/784) males and 82.3%
(645/784) females (Table 1). The respondents’ average age was
41.1 years (SD 11.5). More than half of the participants of the
study had completed higher education (64.7%, 507/784), were
employed (72.2%, 566/784), and were married or de facto
married (79.5%, 623/784). In the survey, the respondents were
asked to self-asses how they perceived their current health on
a scale of 1, poor, to 5, excellent. Most respondents reported
having good (44.1%, 346/784) or very good (32.1%, 251/784)
health status (Table 1).

Variable Value, n (%)
Gender
Male 139 (17.7)
Female 645 (82.3)
Education
Lower 59 (7.5)
Middle 218 (27.8)
Higher 507 (64.7)
Employment status
Employed or self-employed 566 (72.2)
Unemployed 75(9.5)
School-aged youth or student 49 (6.3
Retired 49 (6.3)
Homemaker or caregiver 34 (4.3
Other 11 (1.4)
Marital status
Married or de facto married 623 (79.5)
Single, divorced, or widowed 161 (20.5)
Health status
Poor 8(1.0)
Fair 72(9.2)
Good 346 (44.1)
Very good 251 (32.1)
Excellent 107 (13.6)
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Ethical Consideration

The authors of this study had no access to respondents’ emails
and received an anonymized dataset that included no identifiable
personal information. No institutional ethics approval was
required as this was a retrospective study. At al stages of the
research process, we carefully protected all collected (personal)
data and ensured participants' anonymity and confidentiality.
The pilot and the main studies were also conducted in linewith
the Code of Ethicsfor Researchersat the University of Ljubljana
[61] and the World Medical Association Declaration of Helsinki
on ethical principles for medical research involving human
subjects [62].

M easures

Collective Empower ment in Online Health Communities
Scale

The scale's development followed the established process of
operationalization  from  theoretical definition  to
development/adoption of items and empirical evaluation of the
resulting scale [47,63]. By following a strict methodology for
developing valid and reliable scales [47], and based on the
identified dimensions of collective empowerment, we devel oped
aninitial set of 20items. Thisitem set was evaluated for content
validity by 3 experts (1 in social science methodology, 1 in
health communication, and 1 in internet studies), and a refined
set of 15 items was selected, including 8 items measuring
knowledge of resources and 7 items measuring resource
mobilization for collective action. For knowledge of resources,
3 items were adopted from the study by Akey et al [64] and 5
were newly developed by the authors. Theitem set for resource
mobilization for collective action comprised 2 items adopted
from the study by Akey et al [64] and 7 items adopted from the
Cognitive Empowerment Scale [19,45]. All items included in
the final set for the CE-OHC scale were adapted and modified
for the health-related and OHC contexts. The initial item set
was pretested and evaluated in the pilot study. On the basis of
the results of the pilot study (see Testing the Measurement
Model: Pilot Study), we omitted 4 items, and the final version
of CE-OHC scale included 11 items—6 (CE-OHC1 to
CE-OHC6) for measuring knowledge of resources and 5
(CE-OHCY7 to CE-OHC11) for measuring resource mohilization
for collective action. All items were measured using a 5-point
Likert-type scale, ranging from 1, strongly disagree, to 5,
strongly agree.

Sense of Virtual Community

Sense of virtual community was measured by adapting 7 items
from the Sense of Community Index [65,66] to the online
community context. Respondents were asked to evaluate
statements about the OHC forum that they most often visit on
ascale of 1, strongly agree and O, strongly disagree. The scale
demonstrated acceptable internal consistency (apha=.75).

I ntensity of Participation in the Online Health
Community

Intensity of participation in the OHC was measured with 9items,
which asked respondents to assess the frequency of their
participation in online forum discussions (eg, posting,
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commenting, asking questions, opening new forum threads, and
encouraging discussion) inthelast 12 monthson a5-point scale
of 1, never, to 5, very often. Responses to these items were
summed in an index demonstrating good internal consistency
(alpha=.91).

I nvolvement in Community Organization

Involvement in community organization was measured with 6
items. Respondents were asked about their engagement in
activitiesrelating to the OHC'svision, goals, and internal events.
Answerswereindicated on a5-point scale of 1, never, to 5, very
often. The 6 itemswere summed in an index that demonstrated
good internal consistency (alpha=.95).

Civic Participation

Civic participation was measured with 4 items, asking
respondents about their participation in activities related to
initiatives and actionsin the OHC that pertain to issues of public
concern. Respondentsindicated their answers on a5-point scale
of 1, never, to 5, very often. Civic participation items were
summed in anindex that demonstrated good internal consistency
(alpha=.83).

Received Offline Emotional Support

To measure received offline emotional support, 3 items were
used to ask respondents, on a5-point scale of 1, never to 5, very
often, how regularly they received various forms of emotional
support from people in their everyday lives. This variable was
computed as an aggregated average of its items and
demonstrated good internal consistency (alpha=.92).

Control Variables

Membership length was measured by asking respondents to
indicate how long they had been users of the OHC on the scale
of 1, lessthan 1 month; 2, less than ayear; 3, 1to 3 years; and
4, more than 3 years.

Statistical Analyses

To test the measurement model of the CE-OHC scale and to
ensure its construct validity [67], we first computed the
Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy
and Bartlett test of sphericity (BTS) to determine whether our
data were suitable for exploratory factor analysis (EFA). The
KMO index ranges between 0 and 1, and values above 0.5 are
considered suitable for factor anaysis [67]. To ensure the
suitability of factor analysis, BTS should be statistically
significant (P<.05), which indicates that sufficient correlations
exist among thevariables[68]. EFA was conducted to determine
which of the scal€’s items should be retained. Factors were
extracted using principal axis factoring, which uses estimates
of communalities on the diagonal in the extraction process[68].
As we did not expect an orthogonal factor solution, oblimin
rotation was used.

Confirmatory factor analysis (CFA) was used to determine how
well the measurement model fit the observed data[69]. Asthe
construct of collective empowerment is composed of 2 latent
dimensions, we used the second-order CFA approach to establish
the construct validity of the CE-OHC scale. Second-order CFA
is equivalent to ordinary first-order CFA, with the difference
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that each latent dimension is modeled as an indicator of the
second-order single latent construct [70]. In the case of 2
first-order factors, the model is underidentified [69]. To avoid
the identification problem, the model requires additional
information, which may be accomplished by including a
congtraint that setsthe 2 factor loadings of the latent dimensions
equal to one another [69]. To assess the moddl fit, the following
absolute and incremental fit indices were used: (1) root mean
sguare error of approximation (RMSEA, 0.08 as a cutoff for
poor fitting models); (2) standardized root mean square residual
(SRMR), where avalue of lessthan 0.08 isgenerally considered
a good fit; (3) comparative fit index (CFl), which ranges
between 0.0 and 1.0, where values closer to 1.0 indicate good
fit (CFI=0.90); and (4) Tucker Lewis Index (TLI), which also
ranges between 0.0 and 1.0, and where TL1=0.9 indicatesagood
fit [71].

Construct validity was also assessed using a hypothesis-testing
approach by which conceptual framework (theory) underlying
the measure is used to state hypotheses regarding the relation
between the measure and theoretically (un)related conceptsand
based on the empirical analysis and findings make inferences
whether the measureisvalid [72]. Correlation analysiswith the
Pearson correlation coefficient was used to test the association
among CE-OHC, its subscales, and (un)related theoretical
measures. The scal€'sreliability was assessed with the Cronbach
alpha coefficient, which ranges between 0 and 1.0. The rough
guidelines are that a value of .7 or higher indicated acceptable
reliability and a value of .8 or better indicates good internal
consistency [47].

To establish the scal€’s predictive validity, ordinary least squares
(OLS) regression was performed to test the role of collective
empowerment in OHCs in users civic participation. Datawere
analyzed using IBM SPSS and R software, with the lavaan
package [ 73] used for second-order CFA.

Results

Testing the M easurement Model: Pilot Study

Descriptive analysis of the CE-OHC items demonstrated that
the majority are approximately normally distributed (see
Multimedia Appendix 2). The interitem correlation analysis
showed redundancy between 2 items pertaining to knowledge
of resources (ie, “From using Med.Over.Net's forums, | know
where to get information about resources needed to satisfy my
health-related needs’ and “ From using Med.Over.Net'sforums,
| know how to get help from othersto achieve my health-related
goals’; r=0.82, P<.001) and 2 items relating to resource
mobilization for collective action (“From using Med.Over.Net's
forums, | have realized that the only way to improve health care
in our country is by collaborating with other OHC users’ and
“From using Med.Over.Net’s forums, | feel that | can only
impact health care issues by working in an organized way with
other OHC users’; r=0.82, P<.001). Consequently, we retained
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only one of theitemsfor each of the above pairs (see Multimedia
Appendix 2).

We conducted EFA to obtain communalities for each item and
eigenvalues for extracted factors. The EFA showed a solution
of 2 factors, whereby 2 items that were both reverse worded
had communalities|ower than 0.1 and afactor |oading of around
or below 0.2. Consequently, we omitted both itemsfrom further
analysis. A principal axis factor analysis was conducted on 11
items of the CE-OHC scale (Multimedia Appendix 2).

The KMO measure was well above the acceptable limit of 0.5
[67] with KMO=0.89, which confirms the sampling adequacy
of the analysis. The BTS was also statistically significant
(P<.001), which indicates that sufficient correlations exist
among the variables [68]. The EFA revealed that 2 factors had
eigenvalues greater than Kaiser's criterion of 1 and, in
combination, explained around 62.2% of the variance
(Multimedia Appendix 2). All items on the CE-OHC scale had
communalities around or above 0.4. Cronbach alpha, for both
knowledge of resources and resource mobilization for collective
action (alpha=.90), indicated good interna consistency. The
obtained 2-factor solution was tested using CFA to verify the
second-order measurement model of the CE-OHC scale (see
Multimedia Appendix 2). The CFA fit indices suggested a
reasonably good fit with )(243:118.4, CFI=.96, TLI=.95,
RMSEA=0.08, and SRMR=0.05. Factor loadings for both
subscal eswere above 0.6, which supportstheideathat CE-OHC
isasingle construct that manifestsitself through the knowledge
of resources and resource mobilization for collective action
(Multimedia Appendix 2). Cronbach apha (.90) for al items
of the CE-OHC scale also supports this solution.

Testing the M easurement Model: Main Study

Of the 11 items of the CE-OHC scale, item CE-OHC2 had the
highest mean (mean 3.72, SD 0.76) and item CE-OHC7 had
the lowest mean (mean 2.41, SD 1.12; Table 2). A principal
axisfactor analysiswas conducted onthe 11 itemsusing oblique
rotation, direct oblimin (Table 2). The KM O measure confirmed
the sampling adequacy for the analysiswith KM 0O=0.86, which
is well above the acceptable limit of 0.5 [67]. BTS was aso
statistically significant (P=.001), indicating data's suitability
for factor analysis. An initial analysis was run to obtain
eigenvalues for each factor in the data, with 2 factors having
eigenvalues greater than Kaiser’'s criterion of 1 and, in
combination, explaining 63.8% of the variance (Table 3). The
communalities of al items were greater than 0.3. We retained
2 factors, and the items that cluster on the same factor suggest
that the first factor represents knowledge of resources and the
second factor represents resource mobilization for collective
action. Cronbach alphas a so indicate good interna consistency
for both factors (alpha=.87 for knowledge of resources,
alpha=.88 for resource mobilization for collective action; Table
3) and the correlation coefficient between factorsis r=0.38.

JMed Internet Res 2019 | vol. 21 | iss. 11| e14392 | p. 7
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH

Atanasova & Petric

Table 2. Factor loadings for collective empowerment in online health communities (CE-OHC) items and descriptive statistics (n=784).

Number of scale  Scale items (From using Med.Over.Net's forums...)

Factor 1: Knowledgeof Factor 2: Resource mobilization Value, mean

items resources for collective action (SD)

CE-OHC1 ...I know to whom | can turn when | have a health 0.70 0.02 3.56 (0.90)
problem.

CE-OHC2 ... know how to use the health resources availableto  0.79 -0.04 3.72(0.76)
mein the OHC.

CE-OHC3 ... know how to get help from othersto achievemy ~ 0.82 -.02 3.55(0.83)
health-related goals.

CE-OHCA4 ... know how to accessresources such asinformation, 0.74 -0.02 3.20 (0.98)
money, services, or support for dealing with health
problems.

CE-OHC5 ... understand better how our country's healthcare ~ 0.58 0.07 3.13(0.97)
system works.

CE-OHC6 ... know which healthcare service | must useto solve 0.72 0.01 3.59 (0.84)
my health problems.

CE-OHC7 ...| actively advocate with other users for better -0.01 0.65 241 (1.12)
healthcare in our country.

CE-OHCS8 ...| feel that | can only impact healthcare issues by -0.01 0.79 248 (1.11)
working in an organized way with other OHC users.

CE-OHC9 ...| believethat, toimprove healthcare, itismore effec-  0.01 0.76 3.22(1.12)
tive to work with a group of OHC usersthan as an
individual.

CE-OHC10 ...| realize that only by working together with other 0.01 0.87 2.90 (1.08)
OHC users can we muster the power to change the
healthcare system.

CE-OHC11 ...| think that a user becomes powerful in the wider 0.01 0.79 3.09 (1.06)

environment only through collaboration with other
OHC users.

Table 3. Mean, standard deviation, percentage of variance, and Cronbach aphas of the two factors of collective empowerment in online health

communities (CE-OHC) scale.

Factors of CE-OHC scale Value, mean (SD) Percentage of variance (%) Alpha
Factor 1: Knowledge of resources 3.45 (0.68) 42.6 .87
Factor 2: Resource mobilization for collective action 2.82(0.90) 21.2 .88

The 2-factor structure was tested using CFA to inspect the
measurement model of the CE-OHC scale. On the basis of the
assessment of the modification indices, we freed the covariance
between 2 items of knowledge of resources (CE-OHC5 and
CE-OHCS6) and 2 items of resource mobilization for collective
action (CE-OHC7 and CE-OHCS8) as the items use similar
phrasing. CFA revealed that the factor loadingsfor both factors
areall above 0.5 (Figure 1). Fit indiceswith arevised parameter

specification gave a better and areasonably good fit (x241=208.9,
CFI=.96, TLI1=.95, RMSEA=0.07, and SRMR=0.04), which
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supports the CE-OHC scale's 2-dimensional structure (Figure
1). The CE-OHC scal€'s good internal consistency was also
indicated by Cronbach apha (.86).

Two subscales were created from the above items, where the
knowledge of resources subscale has a higher mean (mean 3.45,
SD 0.68) than does resource mobilization for collective action
(mean 2.82, SD 0.90; Table 3). For further analysis, we aso
computed an overall collective empowerment in OHCsvariable,
which was calculated as the average of its subscales.
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Figure 1. Second-order confirmatory factor analysis of collective empowerment in online health communities (CE-OHC) scal e with standardized factor
loadings of subscales and their items. CE-OHC1-11: Items of CE-OHC scale.

0.66

Knowledge
of resources

CE- CE- CE- CE- CE- CE-
OHC1 OHC2 OHC3 OHC4 OHC5 OHCe

0.38

0.45 0.34 0.30 0.52 0.72 0.56

Discriminant and Convergent Validities

To verify the construct validity of the CE-OHC scale, correlation
analysiswas conducted to test the association among CE-OHC,
its subscales, and suggested theoretically (un)related measures,
that is, sense of virtual community, intensity of participation,
involvement in community organization, and received offline
emotional support (Table 4). As hypothesized with regard to
convergent validity, the CE-OHC and its subscales, that is,
knowledge of resources and resource mobilization for collective

0.62

Resource
mobilization
for collective
action

CE- CE- CE- CE- CE-
OHC7 OHC8 OHC9 OHC10 OHC11

0.47

0.68 0.51 0.37 0.19 0.34

action, were significantly correlated with sense of virtual
community and intensity of participation, athough the
correlation between knowledge of resources and intensity of
participation is weak (r=0.11; P=.003). The results aso
demonstrated that CE-OHC and its subscale, resource
mobilization for collective action, are weakly but significantly
associated with involvement in community organization,
whereas there is no significant association between the
knowledge of resources subscale and involvement in community
organization (r=0.02; P=.66).

Table4. Bivariate correlations among collective empowerment in online health communities (CE-OHC) scale, its subscal es, and theoretically (un)related

measures (n=784).

CE-OHC scale and its subscales Sense of virtual com-

Intensity of participa- Involvement in com-  Received offlineemotion-

munity tion munity organization  a support

r P vaue r P value r P value r P vaue
CE-OHC scale 0.44 <.001 0.27 <.001 0.12 .001 0.14 <.001
Knowledge of resources 0.30 <.001 0.11 .003 0.02 .66 0.18 <.001
Resource mobilization for collective action 0.40 <.001 0.30 <.001 0.18 .001 0.07 .06

With regard to the discriminant validity, we expected that the
CE-OHC and its subscaleswould not be associated with received
offline emotional support. Theresults, on the contrary, revealed
adatistically significant and weak correlation between CE-OHC
and received offline emotional support (r=0.14; P<.001) and
between knowledge of resources and received offline emotional
support (r=0.18; P<.001). As the results presented in Table 4
suggest, only the correlation between received offline emotional
support and resource mobilization for collective action was not
significant.

http://www.jmir.org/2019/11/e14392/

Predictive Validity

To assess the predictive validity of the CE-OHC scale and its
subscales, we performed OLS regression. Two regression
modelswere tested: one, in which the CE-OHC scaleisincluded
as an independent variable (single model), and the other, in
which distinct subscales areincluded as independents variables
(subscale model). We report the means with standard deviations
of all (independent and dependent) variables included in the
regression analysisin Table 5, and the results of both regressions
arereported in Table 6.
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Variables Value, mean (SD) Minimum Maximum
Gender (O=male, 1=female) 0.82 (0.38) 0 1
Age (years) 411 (11.5) 18 90
Education 3.67 (0.80) 1 5
Membership length 3.69 (0.60) 1 4
Collective empowerment in online health communities (CE-OHC) 3.14 (0.65) 1 5
Knowledge of resources 3.45 (0.68) 1 5
Resource mobilization for collective action 2.82 (0.90) 1 5
Sense of virtual community 0.72 (0.27) 0 1
Intensity of participation 1.50 (0.62) 1 5
Involvement in community organization 1.15(0.46) 1 4.33
Civic participation 1.24 (0.51) 1 4,75
Table 6. Multiple regression with civic participation as a dependent variable (n=784).

Predictor variables Single model Subscales model

p? SE beta b SE beta
Collective empowerment in online health communities (CE-OHC) 0.10 002  q9p _¢c — —
Knowledge of resources — — — 0.03 002 .04
Resource mobilization for collective action — — — 0.07 001  qob
Sense of virtual community -0.08 005 _ g -0.08 0.05 —.04d
Intensity of participation 0.13 002  q7p 0.13 002 4¢P
Involvement in community organization 0.76 003 g 0.75 003  goP
Membership length 0.01 0.02 .01 0.003 0.02 .01
Gender 0.02 0.04 .02 0.03 0.04 .02
Age 0.00 0.00 0.007 0.00 0.00 -.01
Education 0.01 0.02 .02 0.01 0.02 .02

8: unstandardized regression coefficient.
bp< 001.

“The empty cellsin thetable are present becausein the single mode! only coll ective empowerment in online heal th communities (CE-OHC) wasincluded
as independent variable and in the subscales model subscales knowledge of resources and resource mobilization for collective action were included as

independent variables.
d05<P<.1.

In the single model, independent variables account for 66.4%
of thevariancein civic participation, and in the subscale model,
independent variables account for 66.5% of the variance of the
same dependent variable. The fit of each regression model was
significant (Fgnge=191.5, P<.001; Fgpe4e=170.9, P<.001). As
seen in Table 6, the overal CE-OHC scale demonstrated
significant but very weak association with civic participation
(beta=.13; P<.001). In the subscale model, only resource
mobilization for collective action was significantly associated
with civic participation (beta=.12; P<.001), athough the
knowledge of resources subscal e was not significantly associated
with the dependent variable (Table 6).

Among the predictors that were adopted from the literature,
intensity of participation in OHCs (beta=.17; P<.001) and
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involvement in community organization (beta=.69; P<.001)
were significantly associated with civic participation, whereas
sense of virtual community was, according to theresults (Table
6), very weakly and in the margins of statistical significance
related to OHC users' civic participation. None of the control
variables included in the regression models were statistically
significantly associated with civic participation (Table 6).

Discussion

Principal Findings
The purpose of this study was to conceptualize collective

empowerment in OHCs, to develop a scale to measure it, and
to inspect the scale’'s psychometric properties in terms of
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factorial structure, reliability, construct validity, and predictive
validity.

First, we argued that collective empowerment is, in addition to
individual empowerment, an important facet of the concept of
patient empowerment with important ramifications for
understanding the impact of OHCs on health care in general.
Collective empowerment is composed of 2 distinct dimensions
(knowl edge of resources and resource mohilization for collective
action), which was demonstrated by our pilot and main studies.
Our study also showed that the CE-OHC scale may be
considered a second-order factor, suggesting that the 11-item
scale can be used to measure overall collective empowerment
in OHC contexts. The measurement properties of the CE-OHC
scale demonstrate that the scale is internally consistent with
somewhat limited discriminant and predictive validities.

This study yielded an insight into the construct and predictive
validity of the CE-OHC scale. To demonstrate the convergent
and discriminant validities, we hypothesized that CE-OHC will
be correlated with sense of virtual community, involvement in
community organization, and intensity of users participation
in OHCs but not correlated with received offline emotional
support. The results of the main study suggest that evidence for
the CE-OHC scal€'s convergent validity can be only partially
provided. Although the association between the CE-OHC scale
(and its subscales) and sense of virtual community, as well as
intensity of participation, was confirmed, the correlation between
CE-OHC and involvement in community organi zation wasvery
weak and even absent in the case of the knowledge of resources
subscale. In other words, although users may be proactively
involved in a community’s activities and organization, it does
not correlate with their collective empowerment, in terms of
being able to understand the wider sociopolitical contexts of
health issues and how to collectively engage to influence such
contexts. We may speculate that such a result may be related
to the fact that OHCs are complex entities that can include
various subcommunities, for example, specific types of online
discussion forums such as counseling or support group forums.
Such subcommunities usually include specific types of
community management, opportunity role structure, and
sanctioning and monitoring mechanisms [74]. Involvement in
community organization may thus rely heavily on the structure
of a specific OHC's subcommunity, which, crucially, can also
affect users’ abilitiesto use and apply health-related knowledge
acquired via the OHC, enabling them to resolve and address
health issues within the health care system. In this study,
involvement in community organization among OHC userswas
measured independently from the type of subcommunity or
forum (online support group forum or online counseling forum)
in which they most often participate. It is recommended that
future research should focus on investigating how differences
in the specific structural properties of OHC (subcommunities)
affect users’ patterns of involvement in online communities and
collective empowerment.

Our study did not determine the CE-OHC scal€'s di scriminant
validity to be satisfactory. Offline emotional support isweakly
associated with CE-OHC and its subscales, although such
associations were not expected. Although research has not
hitherto found evidence of acorrel ation between received offline
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emotional support and collective empowerment, there may exist
a(in)direct link between the fulfillment of caring behaviorsand
emotional connection among people and their development of
collective empowerment. Generally, devel oped support systems
in (online) communities have been identified as an important
facilitator of (individual) empowerment [75]. Further studies
could focus on identifying the role of exchanged (offline)
emotional and other types of social support in arriving at a
critical understanding of the sociopolitical environment,
knowledge of available resources, and methods of mobilizing
those resources to collectively realize goalsin the wider public
domain. Moreover, future studies could also undertake a
multitrait-multimethod approach [76] to assess discriminant
and convergent validities and thus focus on investigating the
patterns of the relationships between correlations of CE-OHC
scale with similar and different constructs using different data
collection methods.

In our study, the hypothesis regarding predictive validity was
also only partially supported. An overal measure of the
CE-OHC scale proved to be a significant predictor of civic
participation, although the influence was somewhat weak. The
subscale that pertains to knowledge of resources did not have
asignificant effect on users engagement in activities pertaining
to issues of public concern. Resource mobilization for the
collective action subscale directly pertains to the perception of
the collective power devel oped through an interaction with other
individuals (users of the OHCs) and the possihilities of using
this power to effect changesin the existing health care system.
Thus, the significant direct effect is more plausible than it isin
the knowledge of resources subscale, which pertains more to
cognitive processes than to action. Although this subscale's
validity is limited, we believe that both subscales present
important components of the development of OHC users
collective empowerment. Resource mobilization is more
activation oriented and predominately pertainsto an awvareness
of the power that a collective effort, such as that of an OHC,
has. However, resource mobilization also requires knowledge
about certain issues, and awareness that these issues cannot be
solved individually. Both components are then required for
individuals, as members of the community, to gain influence
as a whole and, consequently, generate change in the
sociopoalitical environment’s structure. In the existing literature
on collective empowerment, thereis alack of clear evidence of
its specific outcomes or its antecedents, which are crucial for
defining the nomological network of the collective
empowerment construct. Thisscarcity of researchisparticularly
evident in the health field and in OHC research, which has so
far overlooked the importance of these Web-based platforms
for the development of collective empowerment and, thus, its
investigation. Consequently, the confirmation and validation
of our resultsis currently beyond our reach. The CE-OHC scale
will be an important baseline for future research into collective
empowerment and should encourage research into this
phenomenon and the processes surrounding it in various OHCs.

Limitations

This study has severa limitations, making further research
inevitable. In testing the convergent validity of the CE-OHC
scale, we were limited by the aforementioned lack of a
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nomological network that would have offered a stronger
theoretical rationale for selecting criteria to establish validity.
The evidence for discriminant validity was further hindered for
the practical reason that we could not include additional
variablesin the already lengthy Web questionnaire. The scale’s
content validity could also be further improved by theinclusion
of alarger set of expertsto evaluatetheinitial pool of itemsand
compute the content validity index.

Further attention should be aso given to the optimization of
someitems wording, as 2 pairs of items of each subscal e appear
to have common content that is disconnected from the content
of the latent concept. However, we believe that the reliability
of the overall CE-OHC scale, as well as of its subscales, was
unaffected by thislimitation asthe results showed good internal
consistency, which was confirmed in both the pilot and main
studies.

Another limitation of this study is that both the pilot and main
studies were geographically limited and conducted on asingle
OHC. MON isan OHC that has been in operation for almost 2
decades, and it has a high number and regular base of usersand
a structure that includes both online support group forums and
counseling forums with specifically devel oped rules and norms
that provide a foundation for the development of collective
empowerment. Although Sloveniaistypical of European Union
countries with respect to the internet usage and information
communication technologies [77], and MON is comparable
with internationally established OHCs, such as PatientsLikeMe,
MedHelp, and HealthUnl ocked, the devel opment and validation
of the scale should include further studies covering different
samples, cultures, and OHC settings.

Implications

Thisstudy carries several implicationsfor research and practice.
First, we are certain that the CE-OHC scale can be used for a
plethora of quantitatively based investigations of emergent
phenomena within new information communication
technologies. Collective empowerment is an under-researched
phenomenon, but it is key to understanding how individual
activities transform into a psychological disposition for
collective engagement and, in the next step, into actual collective
action that has an impact on social change [43]. Explanatory
and predictive research requires valid and reliable scales, and
it is hoped that the proposal of the CE-OHC scale is a step
toward the establishment of widely accepted standardized
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measures of collective empowerment. Moreover, asOHCs span
across different Web-based platforms and include different
stakeholders, the scale can be used to measure the collective
empowerment of, for example, users of specific Facebook,
Discord, Reddit, or Twitter groups, where units of interest may
comprise patients, caregivers, and also nurses or doctors.

Second, measuring collective empowerment also carries
implications for online community managers. Scales such as
the CE-OHC scale allow community managers to assess the
emerging social power within OHCs and the nature of this power
and to implement measures aimed at managing such activities,
for example, by providing functionalitiesthat would hel p harness
such power and providing mechanismsfor generating an impact
on wider socia circumstances. In this context, measuring
collective empowerment is also at least indirectly relevant for
health policy makers in helping them to identify initiatives or
even cases of patient unrest in Web-based platforms. We should
note here that we assumed collective empowerment to be
functional, in that it contributes to positive social change [5].
However, since empowerment can also be dysfunctional [5],
thisimpliesthat collective empowerment can also be channeled
toward unproductive or even damaging goals. Problematic
collective behaviors can be evident, for example, in OHCs
related to the antivaccination movement [78], proanorexia
groups [79], or AIDS-denialist groups [34]. This implies that,
when measuring collective empowerment, we should also
consider measuring other variables pertaining to the goals of
empowerment and other important predictors. Moreover,
collective empowerment should be linked to eHealth literacy
as previous research [5,59] has shown that a lack of eHealth
literacy may lead to dysfunctional empowerment.

Conclusions

The 11-item CE-OHC scae appears to be a reliable and
relatively valid instrument, developed to advance the
measurement of collective empowerment in OHC contexts. To
the best of our knowledge, the CE-OHC scale represents the
first instrument developed for this purpose. The CE-OHC scale
can help to identify the potential of OHCs to foster users
collective engagement and provide aframework that caninform
the development of the resources needed to empower OHC
socia interactions. Research in collective empowerment
generally transcendstheindividualistic approach and contributes
to amore halistic understanding of empowerment as a process
that bringstogether individuals, communities, and social change.
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