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Abstract

Faith, Activity and Nutrition (FAN), a community-based participatory research project in African
American churches, aimed to increase congregant physical activity and healthy eating. The
Health-Promoting Church framework, developed collaboratively with faith-based partners, guided
the intervention and a comprehensive process evaluation. The Health-Promoting Church
components related to healthy eating and physical activity were getting the message out,
opportunities, pastor support, and organizational policy. There was no evidence for sequential
mediation for any of the healthy eating components. These results illustrate the complexity of
systems change within organizational settings and the importance of conducting process
evaluation. The FAN intervention resulted in increased implementation for all physical activity
and most healthy eating components. Mediation analyses revealed no direct association between
implementation and increased physical activity; rather, sequential mediation analysis showed that
implementation of physical activity messages was associated with improved self-efficacy at the
church level, which was associated with increased physical activity.
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1. Introduction

The Faith, Activity, and Nutrition (FAN) program was a participatory research intervention
that aimed to increase physical activity and improve dietary practices in African American
churches (Wilcox et al., 2010). Participants in intervention compared to control churches
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showed modest but significantly larger increases in self-reported leisure-time physical
activity and fruit and vegetable consumption in a group randomized trial (Wilcox et al.,
2013). Unique elements of FAN included a community-based participatory research (CBPR)
approach in a faith-based setting with extensive stakeholder involvement from prefunding
through the dissemination phases of the project; a flexible and adaptive intervention that
emphasized integrating healthful eating and physical activity into organizational (church)
routines; and a public health focus on changing the church physical and social environment
to achieve population behavior change (Wilcox et al., 2010, 2013). Given the complexity of
the setting and intervention approach, a comprehensive approach to process evaluation was
an integral part of the FAN project. A potentially important, but underused, application of
process data is to examine the effects of intervention implementation on primary study
outcomes (Baranowski & Stables, 2000; Linnan & Steckler, 2000).

The FAN intervention, described previously (Wilcox et al., 2010), entailed working in
partnership with church pastors, FAN committees, and cooks, who were provided training
and on-going technical assistance to increase their capacity to assess the church environment
and to develop and carry out a plan to promote physical activity and healthful diet based on
the Health-Promoting Church framework. Thus, the FAN intervention can be characterized
as a standardized process (Hawe, Shiell, & Riley, 2004; Hawe, Shiell, & Riley, 2009) that
allowed variation in implementation details from church to church to accommodate specific,
local contexts. This type of flexibility is an important consideration when addressing
physical, organizational, and social change (Poland, Krupa, & McCall, 2009) and is also
associated with sustained change (Scheirer, 2005). Accordingly the FAN intervention may
be characterized as both complex (Chen, 2005; Cohen, Scribner, & Farley, 2000; Foster-
Fishman, Nowell, & Yang, 2007; Hawe et al., 2004) and structural, targeting change in
factors beyond the control of individuals in the setting (Blankenship, Friedman, Dworkin, &
Mantell, 2006; Cohen et al., 2000; Matson-Koffman, Brownstein, Neiner, & Greaney,
2005). Consistent with the CBPR approach, church leaders and members were involved in
the planning and implementation process for environmental change within the church
organization. Facilitating setting-appropriate structural change through a participatory
approach has potential for sustainable, population impact in faith-based settings.

2. Background

Complex structural interventions require extensive stakeholder involvement, longer time
frames, and are subject to strong contextual influences (Chen, 2005; Shadish, Cook, &
Campbell, 2002). Therefore, they pose evaluation design and execution challenges which
necessitate a comprehensive approach to program evaluation and implementation
monitoring (Durlak & DuPre, 2008; Medical Research Council, 2008). Previous reports
have described implementation monitoring for complex structural interventions in
organizational settings including LEAP in schools (Saunders, Ward, Felton, Dowda, & Pate,
2006; Saunders et al., 2012) and ENRICH in children’s group homes (Saunders et al., 2013).
This report applies this approach to a CBPR intervention to promote physical activity and
healthy eating in churches, which have some unique features.
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A recent review of process evaluation in faith-based settings revealed that few report a
comprehensive approach to process evaluation (Yeary, Klos, & Linnan, 2012). An average
of about three of seven possible process evaluation components were reported, most
commonly recruitment (88%) and reach (81%), followed by context (34%), dose delivered
(28%), and dose received (27%); less frequently reported were implementation (21%) and
fidelity (9%) (Yeary et al., 2012). The FAN process evaluation was comprehensive and
included dose-delivered or completeness, dose-received, reach, fidelity, context, and
recruitment. Because FAN was a structural intervention with an emphasis on changing the
environment with the presumption that congregants within that environment would be
“exposed” to the intervention (versus an emphasis on exposing individuals to intervention
components), the process evaluation components are defined differently in FAN. Reach was
defined at the organizational level (i.e., church team and leader participation in training).
Similarly, implementation fidelity was defined as the extent to which the church committees
(serving as organizational change agents) made changes in the church environment (Wilcox
et al., 2010), as reported by congregant and key informant perceptions of environmental
change. The purposes of this paper are to present the FAN process evaluation methods and
implementation fidelity results (Study 1), and to examine the relationship between
implementation and study outcomes (Studies 2 and 3).

3. Study I: implementation monitoring

3.1. Implementation monitoring planning

The processes of planning the FAN intervention and process evaluation were based on
guidelines for developing a program implementation monitoring plan (Saunders, Evans, &
Joshi, 2005) and methods for assessing organizational level implementation (Saunders et al.,
2006, 2012, 2013), derived from the frameworks presented by Linnan and Steckler (2000)
and Baranowski and Stables (2000). The steps for designing and carrying out process
evaluation applied to this study are: describing the setting, context, and program; describing
“fidelity and dose” for the program; developing implementation monitoring methods to
address process evaluation questions; examining the mean implementation for each
intervention component; and using implementation data to understand outcomes (including
the use of mediation analyses, which allows researchers to understand how an intervention
exerts its effects on program outcomes).

3.1.1. Describe the setting, context, and implementation approach—FAN was a
CBPR project, initiated and carried out by a multiorganizational partnership consisting of
the University of South Carolina, the African Methodist Episcopal (AME) church, the
Medical University of South Carolina, Clemson University and Allen University, as
previously reported (Wilcox et al., 2010). During the first year of the project, a planning
committee that included church leaders, lay church members, and university faculty and
staff met monthly to plan the intervention and evaluation and met quarterly to oversee study
activities in subsequent years. As described in detail elsewhere (Wilcox et al., 2010, 2013),
128 churches from four AME districts in South Carolina were invited to participate in this
group randomized trial and 74 of these enrolled. Churches were located in both rural and
more populated areas, and 26 were considered small in size (<100 members), 44 medium

Eval Program Plann. Author manuscript; available in PMC 2015 April 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Saunders et al.

Page 4

(100-500 members), and 12 large (>500 members). Churches were randomized to receive
the intervention shortly after baseline measurements were taken (early churches, n = 38) or
after a 15-month delay (delayed churches, n = 36). Delayed churches thus served as the
control group for early churches. However, not all churches were included in this study
because some churches did not have complete pre/post data on any participants. This study
included 68 churches with participant data (37 intervention, 31 control).

3.1.2. Describe the program—The 15-month FAN program consisted of a full-day
committee training, a full-day cook training, monthly mailings to churches with information
and materials to help support implementation, and technical assistance calls. Each church
formed a FAN committee and attended a training that focused on assessing current church
activities to promote physical activity and healthy eating and then ways to add, enhance, or
expand them. The FAN committee thus served as organizational change agents (Commers,
Gottlieb, & Kok, 2007). Churches were asked to implement physical activity and healthy
eating activities that targeted each of the four structural factors within the structural ecologic
model (Cohen et al., 2000): availability and accessibility, physical structures, social
structures, and cultural and media messages. Each church developed a formal plan and
budget and received a stipend upon plan approval (up to $1000 depending on church size) to
assist them with program implementation. A separate training was held for church cooks or
those involved in meal planning at the church (Condrasky, Baruth, Wilcox, Carter & Jordan,
2013). This training focused on the Dietary Approaches to Stop Hypertension (DASH)
(Sacks et al., 1999) diet plan. The training was participatory and helped churches to modify
current recipes and offer options that were healthier.

Each church received a monthly mailing that included information about physical activity
and healthy eating, health behavior change strategies, incentives, handouts supporting FAN
goals (e.g., bulletin inserts), and tools for cooks (e.g., recipes). Pastors received motivational
information and an activity to try. Finally, follow-up technical assistance calls were made to
pastors, FAN coordinators, and cooks on a rotating basis. The calls focused on program
implementation and problem-solving to overcome challenges.

3.1.3. Describe desired “fidelity and dose” for the program—Complete and
acceptable delivery for FAN was based on the characteristics of the Health-Promoting
Church. The framework for defining the optimal church environment was developed by the
planning committee through a facilitated discussion, co-lead by an investigator from the
church and from the university, and organized by the components of the structural ecologic
model (Wilcox et al., 2010). The planning committee brainstormed quite a few possible
activities for promoting physical activity and healthy eating with the expectation that some,
but not all, would be applicable across the different churches. The details of the group
brainstorming activity are presented in Table 1. This framework emphasized environmental
change within the organizational setting of the church; the framework guided intervention
activities and defined implementation fidelity for the FAN process evaluation.

The product resulting from the brainstorming activity was the previously reported (Wilcox
et al., 2010) elements of the Health-Promoting Church organized by the structural ecologic
model (Cohen et al., 2000). An assessment and planning tool based on these elements was
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created for church committees which enabled the planning committee to set priorities and
remain consistent with a flexible, adaptable approach. This tool guided church committees
to select activities and organizational practices in physical activity and healthy eating that
provided opportunities in which congregants could engage; described ways in which these
activities could be relevant to the faith setting as well as enjoyable for church members;
provided information and materials for everyone; and helped the pastor support the program.
This resulted in 9 “core activities” in physical activity and 12 in healthy eating, which define
FAN implementation fidelity and are the focus of this report.

3.2. Methods for implementation monitoring

The iterative planning process of defining implementation monitoring methods involved
determining process evaluation data sources, instruments, and data collection procedures
based on the process evaluation questions. The planning process culminated in developing
the final process evaluation plan. The comprehensive process evaluation in FAN was guided
by questions that addressed dose delivered or completeness, dose received, reach for training
participants, fidelity for implementation and organizational change, context, and recruitment
processes, and, as recommended (Cooksy, Gill, & Kelly, 2001), the evaluation plan was
organized by the FAN logic model (see Table 2). Fidelity for implementation and
organizational change were addressed by the previously reported process evaluation
questions (Wilcox et al., 2010): “To what extent was the church organization and
environment consistent with ‘Health-Promoting Church’ policies and practices?” and “To
what extent did the FAN committee members, cooks, and pastors carry out planned
activities based on ‘Health-Promoting Church’ guidelines?”.

The process evaluation methods to address the two implementation fidelity questions are
summarized for physical activity and healthy eating in Table 3. The 9 core activities in
physical activity and 12 in healthy eating that defined FAN implementation fidelity are
depicted in Table 3 as “core activities”. FAN tapped multiple data sources and
organizational levels (e.g., pastors, FAN coordinator, congregants), as recommended
(Bouffard, Taxman, & Silverman, 2003; Dusenbury, Brannigan, Falco, & Hansen, 2003).
Specific tools used to collect implementation fidelity data were the survey administered to
congregants at baseline and post-intervention (3 intervention domains, described below) and
the organizational assessments administered to the health director or FAN coordinator,
pastor, and cook at posttest (one intervention domain, described below).

3.2.1. Implementation monitoring measures and statistical analysis

3.2.1.1. Congregant survey: implementation variables for healthy eating and physical
activity: Healthy eating and physical activity implementation variable definitions, based on
the congregant survey items, are presented in Table 3. For healthy eating “Getting the
message out” was assessed by three items; “providing opportunities” by one item; and
“pastor support” by one item. For physical activity “Getting the message out” was assessed
by three items; “providing opportunities” by three items; and “pastor support” by two items.
All items were rated on four-point scales and church-level means were calculated to reflect
level of implementation (higher score = greater implementation). Detailed design and
methods for administering congregant surveys have previously been reported (Wilcox et al.,
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2013). In summary, participants were recruited by church liaisons to take part in a
measurement session. To be eligible, participants had to report being at least 18 years of age,
being free of serious medical conditions or disabilities that would make changes in PA or
diet difficult, and attending church at least once a month. Upon providing consent, trained
staff took physical assessments and participants completed a comprehensive survey.

3.2.1.2. Organizational assessment: implementation variables for organizational
policies, practices and guidelines for healthy eating and physical activity: Health
directors, pastors, and cooks were interviewed at posttest to assess implementation of
healthy eating “organizational policies, practices and guidelines” in their churches. For each
respondent six items (pertaining to fruits, vegetables, grains, low fat, low sodium, and
drinks) were coded yes (1) or no (0); the mean score (ranging from 0 to 1) was used as an
indicator of organizational guidelines and supports (Table 3). For physical activity, health
directors and pastors were interviewed during the program to assess guidelines and supports
for physical activity in their church. For each respondent a single item (pertaining to
physical activity breaks at church) were coded yes (1) or no (0); the mean score (ranging
from O to 1) was used as an indicator of organizational guidelines and supports (Table 3). An
average score across all respondents completing the organizational assessment was
calculated to get a mean score for each church (higher score = greater implementation).

3.3. Results for implementation monitoring

Church-level implementation, based on congregant surveys, for “getting the message out”,
“opportunities”, and “pastor support” for both physical activity and healthy eating at pre-test
and posttest are shown in Table 4, as are the psychosocial variables, social support and self
efficacy. Church-level implementation, based on the organizational assessment, for “policy,
practices and guidelines” for physical activity and healthy eating at post-test are also
presented in Table 4. As shown, churches typically had higher implementation scores for
healthy eating than for physical activity at pre-test and post-test. Also, implementation
scores generally increased in intervention but not control churches for both healthy eating
and physical activity elements (tested in Study 2).

4. Study II: using implementation data in mediation analysis

Process evaluation data may be used for summative purposes to describe the level of
implementation and as a categorical or continuous variable in outcome analyses to better
understand study outcomes. In this study we had continuous implementation variables and
wanted to examine the relationship between implementation of intervention components and
study outcomes. In Study 2 we conducted mediation analyses with implementation variables
and primary study outcomes (physical activity and fruit and vegetable intake) in an effort to
understand how or why the intervention exerted its effects. Mediation analyses examine
whether an intervention X affects mediator M which in turn leads to outcome Y. Non-
significant mediation in a straightforward model such as this does not necessarily imply that
the mediator is not important (Maric, Wiers, & Prins, 2012). It is possible that the
relationships are more complex, for example, whereby two or more mediators intervene
between an intervention X and outcome Y (i.e. sequential mediation) (Maric et al., 2012).
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Therefore, in Study 3 we conducted sequential mediation analyses with implementation,
psychosocial variables, and outcome variables. Specifically, we examined the relationships
among group assignment to condition, level of implementation of the FAN elements of a
Health-Promoting Church (operationalized by the implementation variables), psychosocial
variables (self efficacy and social support summarized at church level), and outcome
variables

4.1. Methods for mediation analysis

4.1.1. FAN outcome measures—The primary study outcomes, measured at baseline
and 15- months later (post-intervention for intervention churches) were congregant self-
reported physical activity and fruit and vegetable consumption described in more detail
below (see Wilcox et al., 2010, 2013).

4.1.1.1. Community Health Activities Model Program for Seniors (CHAMPS): The 36-
item modified version of CHAMPS questionnaire (Stewart, Mills, et al., 2001) was used to
measure moderate-to vigorous-intensity physical activity (MVPA) “in a typical week during
the past 4 weeks.” As previously reported, the measure has strong psychometric properties,
including validity (Harada, Chiu, King, & Stewart, 2001) test-retest reliability (Harada et al.,
2001) and sensitivity to change (King et al., 2000; Stewart et al., 1997; Stewart, Mills, et al.,
2001; Stewart, Verboncoeur, et al., 2001; Stewart, 2001; Wilcox et al., 2008). We calculated
hours per week of leisure-time MVPA (i.e., removed household and related activities).
Square root transformations corrected skewness in baseline and post-program scores.
Leisure-time MVPA at the individual level was used in all analyses.

4.1.1.2. National Cancer Institute (NCI) fruit and vegetable (FV) all-day screener: The
NCI FV all-day screener (NCI, 2000) was used to measure cups per day of fruits and
vegetables over the past month using 9 of the original 10 items. French fries were excluded
due to their high fat content because they are not included as a vegetable in current dietary
recommendations (ChooseMyPlate.gov). As previously reported this instrument correlates
with 24-h recall measures (men: r = 0.66; women: r = 0.51) (Thompson et al., 2002). Square
root transformations corrected skewness in baseline and post-program scores. FV
consumption at the individual level was used in all analyses.

4.1.2. Statistical analysis—Church-level means for each implementation (i.e., mediator)
variable, reflecting the level of implementation for FAN intervention components, were
calculated and used in all mediation analyses. MacKinnon’s product of coefficients test (ab)
was used to test for mediation (MacKinnon, Lockwood, Hoffman, West, & Sheets, 2002).

Two ANCOVA models, using SAS PROC MIXED, were conducted for each mediator. The

first model regressed the implementation (i.e., mediator) variable at posttest on intervention

group assignment, controlling for the implementation (i.e., mediator) variable at baseline (a

coefficient). The second model regressed the outcome variable on group assignment and the
implementation (i.e., mediator) variable, controlling for the outcome and the implementation
(i.e., mediator) variables at baseline (b coefficient). The following implementation variables,
as operationalized in Table 3, were tested as mediators: getting the message out,
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opportunities, pastor support, and organizational policy. Separate mediation models were
conducted for each mediating variable, and for the physical activity and fruit and vegetable
outcomes separately. Organizational policy implementation was assessed at posttest;
therefore, baseline values of this variable were not controlled for in analyses including this
mediator. All models controlled for gender, age, education (some college or higher verses
high school graduate or less), wave, and church size and accounted for church-level
clustering. To assess the magnitude of the effect, asymmetric confidence limits based on the
distribution of the product were constructed (Tofighi & MacKinnon, 2011).

4.2. Results for mediation analysis

The mixed model analyses showed no support for the idea that implementation of messages,
opportunities, pastor support, and policy were mediators of program outcomes (Table 5).
However, the a paths for all variables (except opportunities, which was substantially higher
at baseline than the other variables) were significant, indicating that the intervention
increased the implementation variable scores corresponding to the intervention components
targeted in the intervention. However, none of the b paths were significant, indicating that
changes in the implementation mediators were not associated with changes in physical
activity and fruit and vegetable consumption.

As shown in the FAN logic model (Table 1), it is possible that the mechanisms of change
were more complex (McNeil, Wyrwich, Brownson, Clark, & Kreuter, 2006). FAN focused
on change at the organizational level factors to create Health-Promoting Church
environments. In turn, the Health-Promoting Church environment was expected to positively
influence psychosocial variables and ultimately health behavior and health outcomes for
congregants (Blankenship et al., 2006; Cohen et al., 2000; Matson-Koffman et al., 2005).
However, little is known about the mechanisms through which environmental changes
mediate change in individual behavior, particularly in organizational settings. The next step
was to explore sequential mediation using both the process variables and the psychosocial
variables as suggested by the logic model.

5. Study llI: using implementation data in sequential mediation analysis

An approach that allows a more fine-grained understanding of mediation processes is
sequential mediation analysis (Cury, Elliot, Sarrazin, Da Fonseca, & Rufo, 2002). This
approach is applicable when two or more mediators intervene in a series between the
independent and dependent variables (Maric et al., 2012).

For the sequential mediation analysis, we examined the sequential relationships between
assignment to condition (intervention versus control), implementation variables (same as the
implementation variables in the previous analysis), psychosocial variables known to be
associated with physical activity and dietary behavior (i.e., social support and self efficacy),
and FAN behavior outcomes (i.e., physical activity and fruit and vegetable intake). As
shown in Fig. 1, we expected assignment to the intervention condition to be associated with
greater implementation, and that higher levels of implementation would be related to
positive impacts on the psychosocial mediator variables, which would in turn be related to
positive changes in individual behavior outcomes.
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5.1. Methods for sequential mediation analysis

5.1.1. Psychosocial measures—Congregant surveys at baseline and post-intervention
measured self efficacy and social support. Church-level means for both variables were
calculated and used in all analyses. Group level means for the psychosocial variables, self
efficacy and social support, are reported in Table 4.

5.1.1.1. Self efficacy for physical activity and fruit and vegetable consumption: An
adapted 12-item version of Sallis’ scale (Sallis, Pinski, Grossman, Patterson, & Nader, 1988)
measured self efficacy for physical activity and a 10-item scale used in two other faithbased
projects (Resnicow et al., 2002, 2004, 2005) measured self efficacy for fruit and vegetable
consumption. Using a 4-point response scale, participants were asked how confident, in the
next 6 months, they were that they could exercise when faced with common barriers and eat
fruits and vegetables when faced with common barriers.

5.1.1.2. Saocial support for physical activity and fruit and vegetable consumption: Social
support for physical activity (3-items) and fruit and vegetable consumption (3-items) over
the past 12 months from family, friends or work colleagues, and people at church were
measured on a 4-point response scale. The items used to assess family and friend/colleague
support were derived from a study by Eyler et al. (1999) which were adapted from the Sallis
and colleagues (Sallis, Grossman, Pinski, Patterson, & Nader, 1987) scale. The items
assessing support from church members were similar to those used in another faith-based
project (Resnicow et al., 2005).

5.1.2. Statistical analysis—The same statistical approach (i.e. PROC MIXED) and
covariates used in the mediation analyses described above were used in the sequential
mediation analyses. As depicted in Fig. 1, the test of joint significance tested for sequential
mediation (i.e. group assignment — change in implementation variables — change in
psychosocial variables — change in outcome) (MacKinnon et al., 2002).

Three ANCOVA models were conducted for each mediation sequence. The first model
regressed the implementation variable at post on intervention group assignment (a
coefficient). The second model regressed the psychosocial variable at post on the
implementation variable at post, controlling for group assignment (d coefficient). The third
model regressed the outcome variable at post on the psychosocial variable at post,
controlling for the implementation variable at post, and group assignment (e coefficient).
Baseline values of the implementation, psychosocial and/or outcome variable(s) were also
included in each of the three models. Because organizational policies were only measured at
post, baseline values of this variable were not controlled for in analyses including this
variable. In line with the test of joint significance, if all three models (i.e. a, d, and e paths)
were significant, there was significant mediation (MacKinnon et al., 2002). Separate
sequential mediation models were conducted for each combination of implementation and
psychosocial variables, for both outcome variables (see Table 5).
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5.2. Results for sequential mediation analysis

For all physical activity intervention components, assignment to the intervention condition
was significantly associated with higher levels of implementation, indicating that the
intervention increased the implementation variable scores corresponding to the intervention
components targeted in the intervention (a path). When examining the d path, results
showed that increases in the number of physical activity messages were associated with
increases in self efficacy and social support, whereas increases in opportunities for physical
activity and pastor support for physical activity were associated with increases in social
support only. Unexpectedly, increases in opportunities for physical activity were negatively
associated with changes in self efficacy; and a higher number of physical activity policies,
practices and guidelines at posttest were negatively associated with changes in self efficacy
and social support. When examining the e path, associations between increases in social
support and self efficacy and increases in physical activity were all in the expected direction
and were significant for messages and self efficacy, pastor support and self efficacy, and
policy and social support models and approached significance for the other models (see
Table 6).

For the healthy eating intervention components, assignment to intervention condition was
significantly related to higher implementation scores for messages, opportunities and pastor
support but not for opportunities for healthy eating (a path). Increases in all of the
implementation variables, with the exception of policy, were associated with increases in
both psychosocial variables (i.e., social support and self-efficacy; d path). However, changes
in the psychosocial variables were not associated with changes in fruit and vegetable intake
in any of the models (e path).

As shown in Table 6 there was evidence of significant sequential mediation in one model.
Assignment to the intervention condition was associated with increases in getting the
message out about physical activity, which was associated with increases in self efficacy for
physical activity, which was associated with increases in physical activity. A similar pattern
was evident for messages, social support, and physical activity; opportunities, social support,
and physical activity; and pastor support, social support, and physical activity, although the
paths did not reach statistical significance.

6. Discussion

This paper reported the process evaluation methods, implementation fidelity, and
relationship between implementation and study outcomes in a large faith-based intervention
and may be a useful model to others who are developing a comprehensive process
evaluation framework and approach in faith-based settings. Due to the structural nature of
the FAN intervention, level of implementation of the Health-Promoting Church components
reflects changes in the church environment. In turn, changes in the church environment were
expected to influence congregant behavior. Our findings underscore the complexity of
organizational change interventions. We found that although the intervention led to
increased implementation and therefore environmental change, increased implementation
did not directly result in increased physical activity. A sequential mediation analysis helped
us to understand that implementation was associated with congregant self-efficacy and
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social support, which thereby was associated with physical activity. As depicted in the FAN
logic model, these relationships along the “causal chain” between implementation and
outcomes are sequential and complex. These results illustrate the complexity of systems
change within organizational settings (Foster-Fishman et al., 2007).

We observed some associations in unexpected directions for physical activity; specifically,
increases in opportunities for physical activity were negatively associated with changes in
self efficacy. It is difficult to interpret these results; it is interesting to note that the self
efficacy scale addresses confidence to overcome common barriers, which may also be
addressed by increasing convenient physical activity opportunities at church. Also
unexpectedly a higher number of physical activity policies, practices and guidelines at
posttest were negatively associated with changes in self efficacy and social support. It is
possible that different data sources (i.e., organizational key informants versus congregants)
and different methodologies (post test only versus change scores) were a factor in these
findings; additional study may clarify the influence of methods versus policies, practices,
and guidelines. It is also possible that increased emphasis on and participation in PA resulted
in increased awareness of barriers to PA, which could result in decreased self efficacy based
on realistic experience.

For healthy eating, assignment to condition was associated with higher implementation
scores for messages, opportunities and pastor support, but not for opportunities for healthy
eating, and these increases were associated with increases in both psychosocial variables
(i.e., social support and self-efficacy). However, changes in social support and self efficacy
were not associated with changes in fruit and vegetable intake. Therefore for healthy eating
we found no evidence for sequential mediation nor was implementation of the FAN healthy
eating intervention components, “getting the message out”, “opportunities”, “pastor
support”, and “policy, practices and guidelines” associated with healthy eating behavior of
congregants. Churches did report higher implementation of healthy eating at baseline, which
may have been a limiting factor. The church setting is very conducive to making healthy
changes for eating, as most have kitchens and food is commonly served at church events.
Because there were more opportunities for providing food and for implementing dietary
changes, it may have been easier to implement dietary compared to physical activity
changes within the church. There is less preexisting infrastructure for physical activity in
this setting; therefore, without support, it is unlikely churches would integrate PA into their
normal routine.

The approach depicted in this paper provides another example of using implementation
fidelity constructs within statistical models to examine the effects of implementation fidelity
on study outcomes (Zvoch, 2012). The physical activity results are similar to those found in
a community setting, in which both social and physical environmental effects on physical
activity of adults were mediated through self efficacy and social support (McNeil et al.,
2006).

Limitations of the study include the use of self-reported data for study outcomes, as well as
implementation and psychosocial variables. The outcome and psychosocial measures have
established reliability and validity; however, the process measures do not as they were
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developed specifically based on the FAN framework for a Health-Promoting Church. There
was a suboptimal response from key informants (pastors, FAN committee contact, cooks),
resulting in missing data for some churches on the implementation variable “policies,
practices and guidelines”. This is consistent with previously reported challenges regarding
survey response from key informants and implementers in faith-based settings (Campbell et
al., 2000). As reflected on the logic model (bottom row, Table 2), we attempted to
implement a more comprehensive and “triangulated” approach but poor response,
particularly from FAN coordinators, made this challenging. Finally, assessment of “policies,
practices and guidelines” implemented was based on post-test assessments only.

The study has several strengths, including a group randomized evaluation design that was
longitudinal in nature. We collected pre-and post-test assessments of congregant perceptions
of implementation variables reflecting the church social environment pertaining to physical
activity and healthy eating, “getting the message out”, “opportunities”, and “pastor support”.
This enabled us to examine change in these perceptions over time. As previously mentioned,
the psychosocial and outcome measures were well-established tools for use in this
population. As appropriate in CBPR, there was extensive stakeholder involvement in
planning and carrying out the project, including developing the “Health-Promoting Church”
framework. Finally, we used a proactive and comprehensive approach to process evaluation
planning that enabled us to collect relevant data throughout project implementation and then
to use the implementation data in understanding program outcomes within the church
organizational setting.

7. Lessons learned

The results of this study illustrate the importance of examining relationships among
implementation, psychosocial and outcome variables in complex interventions in field-based
settings. We documented that assignment to the intervention (compared to control) condition
was associated with higher levels of implementation of elements of the Health-Promoting
Church for both physical activity and healthy eating. However, better implementation was
not directly related to better behavioral outcomes for physical activity or fruit and vegetable
consumption. Rather, higher implementation of selected intervention components was
associated with positive impacts on selected psychosocial variables (i.e., social support and
self efficacy), and changes in psychosocial variables were related to physical activity but not
fruit and vegetable consumption. A better understanding of the mechanisms through which
implementation of specific intervention components create change in outcome variables will
enable us to develop approaches with the potential to maximize the public health impact of
structural interventions.

FAN benefited from participatory development of the Health-Promoting Church
environment framework that was subsequently used to guide both the process evaluation and
intervention. The process of defining the Health-Promoting Church environments that was
applicable across multiple churches, though time consuming, resulted in a shared
understanding of the project among the diverse members of the planning committee. It also
facilitated clear communication with church stakeholders about the focus of the project,
which enabled all partners to agree on and to work toward the same goal. Finally, the ability
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to examine sequential mediation in this study was facilitated by a logic model (Scheirer,
Shediac, & Cassady, 1995; Linnan and Steckler, 2000) that depicted the expected
mechanisms through which FAN was expected to achieve its outcomes.

7.1. Conclusions

The results presented here underscore the importance of clearly defining what constitutes
implementation by operationalizing the program elements necessary to produce change
(Bartholomew, Parcel, Kok, & Gottlieb, 2006; Harachi, Abbott, Catalano, Haggerty, &
Fleming, 1999; Lillehoj, Griffin, & Spoth, 2004; Scheirer et al., 1995). This may be
particularly important when the intervention components are defined at the organizational
level (i.e., the Health-Promoting Church) and are implemented by existing church personnel
who receive staff development and on-going consultation, as recommended for
environmental change (Commers et al., 2007). Due to the complexity of the FAN
intervention and settings, it was essential that we monitor implementation and examine the
chain of events or causal pathway from implementation to outcomes guided by the FAN
logic model.
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Table 1

Stakeholder group brainstorming activity — the ideal Health-Promoting Church.

Introduction

In order to begin our planning process, we want to spend some time discussing what the ideal church that promotes physical activity and
healthy nutrition looks like. At the end of this discussion (which may take more than one meeting), we will agree on the ideal “final product”
of a healthy church. This ideal “final product” will be the target that participating churches can shoot for; however, there will be a lot of
flexibility as to how each church will go about building a health-promoting environment.

To get you thinking about this ideal church, it might help to imagine people from Mars coming to this idea church. How would they know it
was a church that promotes physical activity and healthy nutrition? What would they see? What would they hear? How would this ideal healthy
church be different from other churches?

Keep in mind our project goals when you think about “physical activity” and “healthy eating”:
Physical activity = 30+ min per day, 5 or more days per week, of moderate-intensity physical activity (intensity similar to brisk walking)
Healthy eating = eating a diet high in fruits and vegetables and grains and low in saturated and trans fats and sodium
Probes (use examples if the group does not seem to understand or is not providing related suggestions):
Opportunities and environment
. Describe the opportunities to be physically active.
For example, in schools it might be providing an after-school physical activity program at the school
. Describe how you would make these opportunities appeal to your congregations.

For example, in schools it might be working with children to make sure that the programs and activities are things they enjoy and
you could give them choices.

. Describe the opportunities to eat healthy.

For example, in schools it might be working with food staff to make sure that at least 3 servings of fruits and vegetables are offered
at lunch.

. Describe how you would make these opportunities appeal to your congregations.

For example, in worksites you could make sure that the presentation of healthy foods is visually appealing to adults

Policies and practices
. What would be the church policies and practices for physical activity?
For example, in worksites it might be allowing employees to participate in a physical activity program on “company time”
. What role would the Pastor have in setting these policies and practices?
. What would be the church policies and practices for healthy eating?

For example, in worksites it might be requiring that healthy foods are available as options in vending machines, canteens, and
cafeterias or it might be providing incentives for people to take part in nutrition programs.

. What role would the church cooks have in setting these policies and practices?

Encouragement and social support
. In what ways would church members support each other to be physically active?

For example, in worksites you might form employee buddy systems or support groups for employees who are becoming more
active.

. Would this support differ by age of members?

. In what ways would church leaders support physical activity for the whole congregation?
. Who would be important role models and how would they be role models?

. In what ways would church members support each other to eat healthy?

For example, in schools you might have adult workers in the cafeteria actively encourage children to eat fruits and vegetables
during lunch

. Would this support differ by age of members?

. In what ways would church leaders support healthy eating for the whole congregation?
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Media

In what ways would church cooks support healthy eating and also be supported themselves as they change food preparation to be
more healthy?

Who would be important role models and how would they be role models?

How would the messages get out to the congregation about physical activity?

For example, in schools you might promote physical activity opportunities through bulletin boards, announcements, newsletters,
flyers for parents, etc.

Who would be the best people or messengers to get out the messages?
How would the messages get out to the congregation about healthy eating?
For example, in schools you might provide nutrition labels in vending machines, canteens, and cafeterias

Who would be the best people or messengers to get out the messages?
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