
Contents lists available at ScienceDirect

Contemporary Clinical Trials

journal homepage: www.elsevier.com/locate/conclintrial

Strong Hearts for New York: A multilevel community-based randomized
cardiovascular disease risk reduction intervention for rural women

Rebecca A. Seguina,⁎, Meredith L. Grahamb, Galen Eldridgeb, Miriam E. Nelsonc,d,
David Strogatze, Sara C. Foltad, Lynn Paulf

a Cornell University, Division of Nutritional Sciences, 412 Savage Hall, Ithaca, NY 14853, USA
b Cornell University, Division of Nutritional Sciences, 413 Savage Hall, Ithaca, NY 14853, USA
cHampshire College, 893 West St, Amherst, MA 01002, USA
d Tufts University, Friedman School of Nutrition, 150 Harrison Ave, Boston, MA 02111, USA
e Bassett Research Institute, One Atwell Rd, Cooperstown, NY 13326, USA
fMontana State University Extension, 322 Reid Hall, Bozeman, MT 59717, USA

A R T I C L E I N F O

Keywords:
Physical activity
Nutrition
Social network
Civic engagement
Rural
Cardiovascular disease

A B S T R A C T

Background: Rural midlife and older women have high rates of cardiovascular disease (CVD) risk factors and
lower access to healthy living resources. The Strong Hearts, Healthy Communities (SHHC) intervention, tailored
to the needs of rural women, demonstrated effectiveness on many outcomes. The purpose of the Strong Hearts
for New York (SHNY) study is to evaluate the efficacy of an enhanced version of the curriculum (SHHC-2.0).
Methods: SHNY is a randomized controlled efficacy intervention, comparing participants receiving the SHHC-2.0
curriculum with a delayed intervention control group. SHHC, informed by formative research, includes core
elements from three evidence-based programs. Changes based on extensive outcome and process evaluation data
were made to create SHHC-2.0. Classes will meet twice weekly for 24weeks and include individual, social, and
environmental components. Overweight women age 40 and over will be recruited from 11 rural, medically
underserved communities in New York; data will be collected at baseline and 12, 24, 36, and 48weeks across
individual, social, and environmental levels. Primary outcome is body weight. Secondary outcomes include
Simple 7 (composite CVD risk score), anthropometric, physiologic, biochemical, physical activity, and dietary
intake measures; healthy eating and exercise self-efficacy and attitudes; and self-efficacy of the social network of
participants.
Discussion: The aims of this study are to evaluate the efficacy of the enhanced SHHC-2.0 program for partici-
pants, changes among participants' social networks, and the difference in outcomes when participants are and
are not provided with technological tools (Fitbit and body composition scale).

1. Introduction

Cardiovascular disease (CVD) is the leading cause of mortality in the
United States, accounting for one out of every three deaths [1]. People
in rural areas have higher rates of risk factors for CVD, including

obesity [2,3], high blood pressure [4], diabetes [5], smoking [4], and
poor diet [6], as well as lower access to physical activity [7] and
healthy eating [8] resources.

Physical activity and diet improvements can reduce risk for CVD for
all individuals, including midlife and older adults [9]. Recognizing the
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influence of social and environmental variables on health, the Centers
for Disease Control and Prevention [10] recommends multilevel pro-
grams with individual, interpersonal, and environmental elements.

In the interpersonal sphere, people tend to exhibit concordance with
their social network in health risk factors, including diet, physical ac-
tivity, and obesity [11]. Most studies examining the effect of healthy
behavior interventions on changes in family members find that over-
weight spouses lose weight [12–18], but few studies have looked at
intervention effects on a larger social network. If interventions extend
benefits to participants' social networks, the reach and cost-effective-
ness of interventions could be greater than previously measured.

In the environmental sphere, evidence suggests that built environ-
ment features are linked to chronic disease risk; changes in policies and
the built environment have shown potential in improving health be-
haviors, including physical activity and diet [19–26]. There is little
known about the effect of intervening at the environmental level in
rural, medically underserved areas within the context of a multilevel
intervention.

Within the individual sphere, self-monitoring is an important aspect
of changing diet and physical activity patterns [27] and weight loss or
maintenance [28], and recent technology adds greatly to the ease and
precision of self-monitoring. The use of technology for self-monitoring
results in improvements in health behaviors [29,30], but little is known
about the effect of the addition of this technology to a multilevel in-
tervention.

The Strong Hearts, Healthy Communities (SHHC) program includes
activities aimed at the individual, social, and environmental levels of
health behaviors. For instance, SHHC includes aerobic and strength
training (individual level), class discussions about strategies building
social support for exercising outside of class (social level), and grocery
store and town walking audits (environmental level). SHHC includes
key elements of three previous StrongWomen curricula: strength
training [31–33], aerobic exercise [34,35], nutrition education and
behavioral strategies [34,35], and civic and social engagement strate-
gies [36–38]. SHHC included formative research to gather information
about barriers and facilitators to healthy living, particularly within the
rural context. SHHC was tested in a 24-week community-based ran-
domized controlled trial with overweight, sedentary midlife and older
women in sixteen rural, medically underserved communities in Mon-
tana and New York. Compared to participants in a minimal intervention
control group, intervention participants improved diet, physical ac-
tivity, strength, BMI/weight, C-reactive protein, and CVD risk scores
[39–41]. Outcome and process evaluations from SHHC were used to
improve the curriculum [42]. The next iteration of this curriculum,
Strong Hearts, Healthy Communities, version 2 (SHHC-2.0), will be
tested in this study.

2. Methods/design

The overall objective of SHNY is to create an effective, compre-
hensive, multilevel CVD prevention program to improve diet and
physical activity behaviors.

2.1. Aims

Aim 1. Evaluate the efficacy of the SHHC-2.0 intervention to change
CVD-related biometric, diet, and physical activity parameters in
participants and perceived and objective built environment mea-
sures; conduct process evaluation, including cost-effectiveness.
Aim 2. Evaluate changes in biometric, diet, and physical activity
behavior, attitudes, and knowledge among participants' social net-
works.
Aim 3. Evaluate differences in outcomes when participants are and
are not provided with activity trackers and Bluetooth-enabled body
weight/composition scales.

2.2. Participants

2.2.1. Towns/communities
Rural-Urban Commuting Area codes [43] of 4 or higher (micro-

politan or rural) and Primary Care Health Professional Shortage Areas
[44] were used to define rural, medically underserved communities.
Five rural, medically underserved communities in upstate New York
will be randomized to the intervention and six additional communities
will be randomized to the delayed intervention, which will begin
24 weeks after baseline.

2.2.2. Professionals
Classes will be taught by extension educators or health educators

with experience as coaches or personal trainers.

2.2.3. Recruitment
Program leaders will use a variety of methods to recruit participants

including flyers, community bulletin boards, social media, radio,
newspapers, direct mail post cards, and ‘word of mouth.’ Snowball
sampling will also be done; participants will be given a $20 Amazon gift
card for each eligible participant that is referred.

2.2.4. Retaining participants
We successfully retained participants in the SHHC study and will

use similar effective retention and attendance strategies for SHNY.
Leaders will use team-building strategies, establish an accepting en-
vironment, and provide informational and emotional support to parti-
cipants. If a participant misses a class, the leader will call her, ac-
knowledge she was missed, ask about the reason she missed class, and
assist her in developing a plan to overcome attendance barriers. To
minimize attrition of the delayed intervention group, we will contact
participants via email, postal mail, and phone calls at regular intervals,
including email and phone notifications for data collection sessions. If
participants drop out of the intervention, attempts will be made to have
them continue to participate in data collection sessions.

2.2.5. Screening and eligibility
Potential participants will be screened to ensure they meet the in-

clusion criteria. Women who meet the initial screening criteria will be
required to obtain authorization to participate from a healthcare pro-
vider, indicating that it is safe for the individual to participate in SHNY.
If a participant's health changes in such a way that the program be-
comes unsafe, the participant will be asked to discontinue the program.

Inclusion criteria

Participants must be female, age 40 or older, and live in one of the
participating communities. Participants must either be 1) obese
(BMI> 30) or 2) overweight (BMI 25 to 30) and currently sedentary
(participating in no more than one bout of 30+ minutes of physical
activity per week on average, over the past three months).

Exclusion criteria

Potential participants will be ineligible if they do not provide in-
formed consent or permission from their healthcare provider, have
systolic blood pressure higher than 160 or diastolic blood pressure
higher than 100, have a heart rate < 60 or > 100, have cognitive
impairment, are unable or unwilling to complete online questionnaires,
are currently participating or planning to participate in another health
behavior change program in the next six months, or are unwilling to be
randomized to immediate or delayed intervention.

2.3. SHHC-2.0 enhanced curriculum

The curriculum was enhanced based on outcome and process
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evaluations from the SHHC trial [42]. SHHC leaders completed an
online survey after each class and participants completed a survey after
the program ended. Additionally, focus groups were conducted with
participants via telephone, and semi-structured interviews were con-
ducted with leaders after completion of the program. Focus groups and
interviews were designed to assess satisfaction with the program and
suggestions for improving the program. Overall response to the pro-
gram was positive, and analysis of quantitative and qualitative data
revealed common suggestions for improvement. In response to these
suggestions, a number of revisions were made to the SHHC curriculum.
In adaptation of the curriculum, we also considered the efficacy of the
program among the measured variables.

Below we list changes to the SHHC curriculum as it was transformed
into SHHC-2.0.

1. Inclusion of a Fitbit and WiFi scale for Group 1 participants. Based on
the positive feedback received from participants and leaders about
the use of Fitbits during SHHC, we offered this element plus an
additional technology element and guidance in the participant
handbook on how to use both. Given the additional cost of these
materials, we intentionally did not include them in the program for
the control arm. Thus, since Group 1 (immediate program) will be
provided with Withings weight and body composition scales and
Fitbit activity trackers, both of which connect to the Fitabase data
management platform, and Group 2 will not be provided with
scales or activity trackers. We will compare the effect of the in-
tervention with and without technology.

2. Timing of nutrition education and HEART Club materials. Participants
response to the civic engagement component of the SHHC curri-
culum indicated they wanted to focus primarily on individual level
change at the beginning of the program and conduct HEART Club
activities later. They also requested nutrition education be in-
troduced earlier [42]. In response to this feedback, class order was
changed; nutrition topics were moved to the beginning of the
program and HEART Club topics are not introduced until nearly
halfway through the program.

3. Inclusion of a greater variety of aerobic exercise DVDs. Also in re-
sponse to participant feedback [42], additional options were added
for the aerobic exercise DVDs. In SHHC, one main DVD developed
by the study team was used, plus one additional appropriate com-
mercial DVD. For SHHC-2.0, three additional commercial DVDs
were added.

4. More consistency for strength training in class. Participants requested
more consistency of strength training exercises [42]; this aspect of
the curriculum was addressed in SHHC-2.0 by ensuring that ex-
ercises were varied and repeated equally throughout the program.

5. All HEART Club content included in class. In SHHC, HEART Club
activities were conducted in additional monthly meetings (beyond
the twice-weekly classes). In SHHC-2.0, HEART Club activities are
included in the twice-weekly classes to accommodate the logistic
challenges for participants and leaders. The civic engagement
process remained the same.

6. Fewer snacks/participants will bring snacks. SHHC required leaders to
prepare prescribed healthy recipes for most of the twice-weekly
classes; this posed a logistical challenge for leaders [42]. In order to
decrease time and financial costs for organizations offering the
program in the future, SHHC-2.0 includes fewer snacks and re-
quests that participants volunteer to prepare and bring the pre-
scribed snacks. Most SHHC participants indicated a willingness to
prepare and bring snacks [42].

7. Health journal. SHHC included one-page participant logs for ex-
ercise that were collected once a week and entered by the educators
into Qualtrics. The data entry burden for leaders was substantial
and the participants did not find the logs particularly helpful. For
SHHC-2.0, we created a detailed health journal for participants to
record diet and exercise goals and progress.

8. Additional curriculum content in the participant guide. The SHHC
leader guide included information beyond that in the participant
guide. Based on participant and leader feedback [42], we included
some of this additional content in the SHHC-2.0 participant guide.
For example, the revised participant guide includes new in-
troductory sections on the overall SHHC program, as well as on
exercise, including instructions for each strength training exercise,
and nutrition, including sample healthy meal plans. In addition to
the new introductory sections, additional handouts were developed
for each class, and the following additional sections were added for
most classes: 1) Takeaway Messages, 2) Things to Try at Home, 3)
Suggested Resources, 4) Homework.

9. Added nutrition guidance from Strong Women Stay Slim [45]. In order
to not only improve dietary quality, but also provide more specific
guidance for weight loss, and in response to leader and participant
feedback [42], a detailed dietary plan is included in SHHC-2.0.
Strong Women Stay Slim provides a Daily Food Plan with a calorie
goal, plus daily food group portions [45].

10. More frequent goal-setting reminders. Because goal-setting is such an
important component of behavior change and leaders re-
commended increasing goal-setting guidance and regularly mon-
itoring progress during class [42], additional check ins about goals
were added to the curriculum.

11. Added homework. In order to encourage participants to engage in
program-related activities (particularly strength training and
aerobic exercise), outside of class, homework was added to the
curriculum.

12. Additional content related to social support and sabotage. Recognizing
the importance of social level factors [46], we added additional
content relating to support from friends and family members for
increasing physical activity and improving diet, as well as dealing
with difficulty in this area [42].

2.4. Staff training

Leaders will attend a one-day training on the SHHC-2.0 intervention
and a half-day training on research methods, and weekly support calls
will be held for leaders during active program implementation. Leaders
will complete questionnaires after each class related to program fide-
lity, and trained research staff will conduct site visits at Class 40 and
complete fidelity checklists.

2.5. Data collection and outcomes

Data will be collected at six time points: screening, baseline,
12 weeks, 24 weeks, 36 weeks, and 48weeks. (See Table 1.) The pri-
mary timepoint for comparison is change from baseline to 24 weeks. We
will collect individual and social network level data across biometric,
behavioral, and psychosocial measures, and physical activity and nu-
trition environment level data. Leaders will report individual partici-
pant attendance for each class.

Additions to measures from SHHC

SHNY will include the following data which was not measured in
SHHC: nutrition and physical activity built environment direct ob-
servation measures (described below); perceived food environment
measures; additional data related to gastric bypass, having a scale at
home, and participation in other programs; additional Fitabase Fitbit
and scale data; additional friends and family data, particularly related
to impact of the intervention; and site visit fidelity checklists.

2.5.1. Individual level measures
Research staff and programs leaders will explain the study and ob-

tain written informed consent from participants; consent forms will be
approved by the Cornell University and Bassett Research Institute
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Table 1
Data collection schedule.

Assessment Screening Baseline 12 weeks 24weeks 36 weeks 48 weeks

Individual level measures
General
Informed consent form X X
Demographics X X
Adverse event form X X X X
General Health: physical health, health history/status, preventive care X X X X X

Biometric measures
Waist and hip circumferences, weight, height (baseline only), body fat, bone density, body composition, blood

pressure, blood draw for lipids, hemoglobin A1c, and C-reactive protein
X Xc,a X Xc,b X

Diet/eating measures
Objective:

- Carotenoid skin scan

X Xa X Xb X

Self-report:

- 24 h recalls
- Eating habits
- Factors affecting healthy eating
- Fruit and vegetable intake
- Self-efficacy
- Attitudes

X X X X X

Physical activity/sedentary measures
Objective:

Accelerometry
X X X X X

Objective:
Fitabasea,d

Self-report:

- Physical activity
- Sedentary behavior
- Walking
- Self-efficacy
- Attitudes

X X X X X

Psychosocial measures
- Depression
- Anxiety
- Stress
- Resilience

X X X X X

Cost effectiveness
Time and money spent on food and physical activity X X X X X

Program satisfaction
Satisfaction survey Xa Xa Xb Xb

Social level measures – completed by social network members
General
Informed consent X
Demographics X

Biometric
Self-report:

height (baseline only) and weight
X X X

Diet/eating measures
Self-report:

- Eating habits
- Factors affecting healthy eating
- Fruit and vegetable intake
- Attitudes

X X X

Physical activity/sedentary measures
Self-report:

- Physical activity
- Sedentary behavior
- Walking
- Self-efficacy
- Attitudes

X X X

Built environment level measures
Nutrition environment
Objective: Nutrition environment in storese X X
Objective: Walking tour photos and audio Xg X

(continued on next page)
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Institutional Review Boards (IRBs).

Demographic information

Participants will answer questions about demographics (e.g. age,
race/ethnicity, education, income).

Biometric

We will measure objective waist and hip circumferences, weight,
height, body fat, bone density, body composition, blood pressure, and
fasting blood draws of participants. Family and friends will self-report
height and weight. We will use free-standing stadiometers for height,
and Omron HBF-510W scales will be used for weight and body com-
position measures. For Group 1, the Fitabase program will also be used
to collect weight, at any time during the study at which the participant
weighs herself. Retractable Gulick tape measures will be used for waist
and hip circumferences. Height, weight, and hip and waist circumfer-
ences will be measured two times, unless specified criteria are not met.
In that case, a third measurement will be taken. Blood draws will be
used to measure hemoglobin A1c, C-reactive protein, total cholesterol,
LDL cholesterol, HDL cholesterol, and triglycerides.

Diet/eating

For an objective, reliable, non-invasive measure of fruit and vege-
table intake, a dermal scan will be performed, using a Pharmanex
BioPhotonic Scanner, which measures carotenoid levels using Raman
Spectroscopy [47]. Self-report measures of diet intake, behavior, and
other nutrition-related variables will include five days of automated
self-administered 24-h dietary recalls (ASA-24 [48]), eating habits
(Rapid Eating and Activity Assessment for Participants-Short Version
(REAP-S [49]), Three Factor Eating Questionnaire; (TFEQ [50]), fruit
and vegetable intake (National Cancer Institute Fruit and Vegetable
Screener; NCI FV [51]), Simple 7 fruit and vegetable questions (S7 FV
[52]), healthy eating attitudes (Healthy Eating Attitudes Scale; HEAS
[53]), and self-efficacy for healthy eating (Self Efficacy for Diet Beha-
viors [54]).

Physical activity/sedentary behavior

Objective physical activity measurements will be obtained by
Actigraph GT3XE accelerometers worn for seven days at baseline, and

12, 24, 36, and 48weeks. For Group 1, the Fitabase program will also
be used to collect any recorded Fitbit data. The following physical ac-
tivity and sedentary-related measures will be collected via self-report:
physical activity (International Physical Activity Questionnaire; IPAQ
[55]), sedentary behavior (Sedentary Behavior Questionnaire; SBQ
[56]), walking activity (Health Behavior and Environment Ques-
tionnaire; HBEQ [57]), self-efficacy for physical activity (Self Efficacy
for Exercise Behaviors [54]), and attitudes toward exercise (American
Association of Retired People Exercise Attitudes and Behaviors Survey;
AARP [58]).

Psychosocial variables

Psychosocial measurements will include depression (Patient Health
Questionnaire-8; PHQ-8 [59]), anxiety (Generalized Anxiety Disorder-
7; GAD-7 [60]), stress (Perceived Stress Scale; PSS [61]), and resilience
(Brief Resilience Scale; BRS [62]).

Program satisfaction

Each group will complete program satisfaction surveys at the middle
and end of their respective active 24-week program.

2.5.2. Social level measures
Social network members identified by participants will be invited to

complete questionnaires about their health, diet, and physical activity.

General

Social network members will sign an informed consent form ap-
proved by the Cornell University and Bassett Research IRBs and respond
to questions about demographics and general health.

Biometric

Social network members will self-report their height (baseline only)
and weight.

Diet/eating

Social network members will answer questions about their eating
habits (REAP-S), fruit and vegetable intake (NCI FV, S7 FV), and
healthy eating attitudes (HEAS).

Table 1 (continued)

Assessment Screening Baseline 12 weeks 24weeks 36 weeks 48 weeks

Perceived:f

- Neighborhood food environment
- Neighborhood characteristics

X X X

Physical activity environment
Objective:

Community audit inventory
X X

Objective:
Walking tour photos and audio

Xg X

Perceived:f

- Physical activity environment
- Changes in physical activity environment

X X X

a Group 1 only.
b Group 2 only.
c Only waist and hip circumferences and weight.
d Data collected throughout program.
e Measured by research staff within the study communities
f Completed by participants and social network members.
g Walking tour photos and audio completed by participants.
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Physical activity/sedentary behavior

Physical activity and sedentary behavior-related information of so-
cial network members will be via self-report and include physical ac-
tivity (IPAQ), sedentary behavior (SBQ), walking (HBEQ), self-efficacy
for physical activity (Self Efficacy for Exercise Behaviors), and attitudes
toward exercise (AARP).

2.5.3. Built environment level measures

Nutrition environment

There will be two objective measures of the nutrition environment:
at baseline and 48weeks, research staff will conduct the Nutrition
Environment Measures Survey in Stores (NEMS-S [63]); at 24 weeks
(participants) and 48weeks (research staff) a walking tour with photos
and audio recordings will be completed. Perceived measures of the
nutrition environment will be collected from participants and social
network members via the following questionnaires: Perceptions of
Neighborhood Food Environment Questionnaire [64], Self-Reported
Neighborhood Characteristics Questionnaire [65], and the Perceived
Nutrition Environment Measures Survey-Short [66].

Physical activity environment

Similar to objective measurements of the nutrition environment,
there will be two objective measures of the physical activity environ-
ment: at baseline and 48weeks, research staff will conduct a commu-
nity audit inventory (Inventories for Community Health Assessment in
Rural Towns; iCHART [67]), and the walking tour with photos and
audio recordings conducted at 24 weeks (participants) and 48weeks
(research staff) will also capture physical activity environment in-
formation. Perceived physical activity environment will be collected
from participants and social network members via the Perceived Phy-
sical Activity Environment Scale [68] and reported changes in the
physical activity environment.

2.5.4. Outcomes
The primary outcome is body weight change from baseline to

24 weeks, which will be collected immediately following the six-month
intervention. Secondary outcomes are Simple 7 composite CVD risk
score, blood pressure, blood lipids, C-reactive protein, hemoglobin A1c,
waist and hip circumferences, 7-day accelerometry, 5-day dietary re-
call, healthy eating and exercise self-efficacy, and healthy eating and
exercise attitudes and self-efficacy of the social network of participants.

2.5.5. Additional measures

Cost effectiveness

From program leaders, we will collect information on wages and
benefits, cost of facilities, equipment/supplies, travel, and staff training,
and from participants, we will collect information on time costs (par-
ticipants' time at hourly wage rate), travel costs, and time spent ex-
ercising and preparing meals.

2.6. Randomization

Randomization will be done at the town level. Towns are paired
within counties such that one town's participants will receive the in-
tervention and the other town's participants will receive the delayed
intervention. Following completion of participants' baseline assess-
ments in each county, the statistician will randomly assign one town
from each pair of towns in a county to receive the intervention. Note
that with one county that has three towns, they will have one town
participating in the intervention and two towns participating in the

delayed intervention. After baseline assessments, randomization as-
signments will be revealed to leaders and participants.

2.7. Power

The trial has been powered to compare the intervention arm to the
delayed intervention arm on changes in weight from baseline to post-
intervention (24 weeks). The sample size calculation is based on a si-
milar behavior change study in midlife and older women, the
StrongWomen-Healthy Hearts study, in which intervention arm parti-
cipants lost 2.1 kg (SD=2.6) over twelve weeks compared to controls
[34]. In this SHNY study, participants are clustered within 11 towns
and we assumed an intra-class correlation of 0.15 (with clusters of 12
people per town) and 15% attrition, which yields a design effect of
2.65. Therefore, a sample size of 29 people per arm will ensure at least
80% power to detect an effect size of 0.75 with a 2-sided alpha and
2.6 kg standard deviation, which means that we will be able to detect a
difference in weight change between arms of 1.95 kg.

2.8. Statistical analysis

Univariate descriptive statistics will be calculated for all variables,
and outliers will be identified, investigated, and possibly rectified. We
will compile and tabulate descriptive statistics by treatment group. We
will compare the groups using chi-square test (binary and categorial
variables), t-test (continuous variables), or non-parametric Wilcoxon
signed rank test (continuous variables unsuitable for t-test). To account
for the clustering of participants in communities, we will use mixed
effect regression models with town included as a random effect.

We will analyze following Intention-to-Treat principles and will use
multiple imputation to handle missing data. Multiple imputation will be
conducted in SAS (PROC MI) for both missing baseline and outcome
variables. SAS PROC MIANALYZE will be used to combine the model
results from within each imputed data set in the standard way.

To evaluate the primary outcome model, we will run a PROC MIXED
MODEL predicting change in weight from baseline to post-intervention
(24 weeks) with the following covariates: intervention assignment,
town random effect, age, and education. We will run the same model
for evaluating changes in secondary outcomes including Simple 7
composite CVD risk score, dietary outcomes, physical activity out-
comes, and psychosocial outcomes. To account for multiple compar-
isons of the secondary outcomes, we will report the critical p-value
using a Bonferroni correction at alpha=0.05 in addition to the un-
adjusted for multiple comparisons p-value. Analysis will be conducted
using SAS v9.4.

Economic analysis. We will calculate cost analysis and cost effec-
tiveness from the payer, societal, and healthcare sector perspectives.
For the payer cost analysis, we will identify resources directly used in
administration and implementation and identify costs of these re-
sources (e.g. facilities, labor) to calculate the total and per participant
costs. For the societal perspective, we will measure the direct program
costs as well as opportunity costs, including participant time, based on
relevant wage rates. We will calculate the incremental cost-effective-
ness ratios (for the payer and societal perspectives) as the ratio of in-
cremental cost over incremental effectiveness, based on change in
weight, BMI, C-reactive protein, and Simple 7. For the healthcare per-
spective, we will use estimates of the medical costs of cardiovascular
disease to estimate the quality adjusted life years saved based on car-
diovascular events prevented, comparing SHNY to status quo (no in-
tervention).

Process evaluation. Aforementioned, we will compile process eva-
luation data including outcome effectiveness, leader and participant
feedback and satisfaction, attendance, and fidelity.
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2.9. Dissemination of results and access to data

We will share our results with diverse audiences through a variety of
methods. We will publish our results in peer-reviewed journals and
deliver presentations at scientific meetings. For community members,
we will publish articles in lay press (e.g. newspapers) and include re-
sults on the study website, after acceptance of the main findings for
publication. The Principal Investigator and her research team will have
access to the final dataset and the dataset will be shared with other
researchers who request access, via data sharing agreements, after ac-
ceptance of the main findings for publication. The International
Committee of Medical Journal Editors guidelines will be used for au-
thorship eligibility.

3. Discussion

Because midlife and older women in rural areas face health dis-
parities in terms of risk factors for CVD, and multilevel programs are
recommended for CVD interventions, we aim to improve a previously
effective multilevel curriculum designed for this population. Programs
that include individual, social, and environmental components have the
potential to improve diet and exercise behaviors for participants,
friends and family members, and community members. If effective and
cost-effective, SHHC-2.0 could be disseminated nationally, providing a
practical, feasible format for reducing CVD risk factors and improving
health in underserved rural areas.
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