PROCESS EVALUATION OF A BEHAVIORAL WEIGHT LOSS PROGRAM FOR
LOW-INCOME, MID-LIFE WOMEN IN LOCAL HEALTH DEPARTMENTS: THE
WEIGHT-WISE II PROGRAM

Arnita Ford Norwood

A dissertation submitted to the faculty of the University of North Carolina at Chapel
Hill in partial fulfillment of the requirement for the degree of Doctor of Philosophy in
the Department of Nutrition.

Chapel Hill
2013

Approved by:
Dianne Ward
Carmen Samuel-Hodge
Alice Ammerman
Laura Linnan
Jianwen Cai

©2013
Arnita Ford Norwood
ALL RIGHTS RESERVED
ii

ABSTRACT
ARNITA FORD NORWOOD: Process Evaluation of a Behavioral Weight Loss
Intervention for Low-income, Mid-life Women in Local Health Departments:
The Weight-Wise II Program
(Under the direction of Dianne Ward and Carmen Samuel-Hodge)
Few studies have examined the translation of evidence based weight loss
interventions into public health settings. The purpose of this study was to evaluate
the process of implementation and public health impact of the Weight-Wise II
Program. In aim 1, we conducted a process evaluation of the Weight-Wise II
Program in 6 local health departments. Measures of participant enactment and
program acceptability were associated with weight loss: group session attendance
(p<.0001), frequency of maintaining food and fitness diaries (p<.0001), and program
satisfaction (p=.05). In addition, we developed checklists to measure the content,
quality and accuracy of program content delivery. The results of this study suggest
that staff found acceptable the implementation of an intensive behavioral weight loss
program in health departments and low-income, mid-life women actively engaged in
a weight loss program offered through their local health department. In aim 2, we
assessed the public health impact using the RE-AIM framework. We created
summary indices to compare the program across sites. Results indicate that there
were some differences in implementation (e.g. quality and comprehensiveness of
delivery and group session duration) between interventionists with previous weight
management experience compared to those without. In Aim 3, we assessed North
iii

Carolina local health department (n=55) capacity to implement intensive behavioral
weight loss programs. Although we found that health departments have the staff who
typically deliver behavioral weight loss programs, there is more to learn regarding
health department’s capacity to deliver such programs. The results of this
dissertation suggest that an intensive behavioral weight loss program can be
successfully implemented in local health departments and comprehensively
evaluated.
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CHAPTER I
INTRODUCTION

Overview

While there is sufficient evidence that behavioral weight management
interventions are generally effective in producing clinically significant weight loss,
few studies have examined the translation of evidence based weight loss
interventions into public health settings. Fundamental to successfully translating
evidence based interventions to real life settings with diverse populations is
achieving fidelity to the intervention within the given public health setting. Process
evaluation is used to determine whether the intervention was delivered and received
as intended. Through process evaluation, interventions may be monitored to assess
necessary adaptations to enhance implementation, outcomes may be interpreted
and explained, and key elements for successful implementation within a given
context identified.

We evaluated the process of implementing an evidence based intensive
behavioral weight management intervention for mid-life, low-income women. The
Weight-Wise II Program, an intensive behavioral weight management program, is

adapted from 3 evidence-based weight loss interventions, the Diabetes Prevention
Program (DPP), the Dietary Approaches to Stop Hypertension (DASH) intervention
tested in the PREMIER trial, and the weight loss program of the Weight Loss
Maintenance (WLM) trial. The intensive intervention was conducted in 6 health
departments in North Carolina. Participants were randomized into a special
intervention group, receiving the 16-week long intervention, or a delayed control
group. As a secondary purpose, we assessed health departments’ capacity to
implement an evidenced based intensive behavioral weight management
intervention. Research that seeks to translate effective behavioral weight
management interventions from resource intensive efficacy trials to long-term
adoption and implementation by public health settings serving a diverse low-income
population is timely and of great public health significance.

Specific Aims

Aim 1: Conduct a process evaluation of the Weight-Wise II Program.
Aim 2: Evaluate the public health impact of the Weight-Wise II Program using the
RE-AIM framework.
Aim 3: Assess the capacity of local health departments in North Carolina to
implement an intensive behavioral weight loss program and assess the
characteristics associated with implementation.

2

CHAPTER II
LITERATURE REVIEW

Prevalence of Overweight and Obesity

Variation in the prevalence of obesity exists between age, race, and ethnic
groups. According to the National Health and Nutrition Examination Survey
(NHANES) 2007–2008, the age adjusted prevalence of obesity (body mass index
[BMI] >30) was 33.8% overall, 32.2% among men and 35.5% among women aged
20 years and older (1, 2). Within racial and ethnic groups, non-Hispanic blacks and
Hispanics had a higher prevalence of obesity compared to non-Hispanic whites. The
age-adjusted prevalence of obesity among non-Hispanic white women was 33.0%
compared to 45.1% among Hispanic women and 49.6% among non-Hispanic black
women. Approximately 65% of adults in North Carolina are overweight or obese (3).
In the last two decades the percentage of obese adults has increased from
approximately 13% in 1990 to 30% in 2009. Among women in North Carolina, the
prevalence of obesity was 30.0% overall, 25.9% among non-Hispanic whites and
47.6% among non-Hispanic blacks.

Health and Economic Consequences of Overweight and Obesity
Overweight/obesity increases the risk for medical conditions including type 2
diabetes, cardiovascular disease, hyperlipidemia, hypertension, stroke, sleep apnea,
liver and gallbladder disease, osteoarthritis and certain cancers (4-7). Psychosocial
consequences include discrimination, social stigmatization, reduced quality of life,
low self-esteem, negative body image, anxiety, and depression (4, 8-10). These
medical and psychosocial consequences are associated with increasingly high
health care costs. Studies have shown that obese individuals have longer hospital
stays compared to normal weight individuals (11, 12). In 2003, estimated adult
obesity-attributable medical expenditures in the US were $75 billion with North
Carolina contributing $2,138 million (13). In North Carolina, health care costs for
Blue Cross Blue Shield customers who were obese were 32% higher compared to
normal weight customers (14). For 2006, medical costs associated with obesity were
estimated at $147 billion (2008 dollars) (15).

Dietary Strategies in Lifestyle Weight Loss Interventions

A decrease in calories by 500 to 1000 kcal/day leads to a weight loss of one
to two pounds per week resulting in a 10% weight loss within six months (7). To
achieve a 500 to 1000 kcal/day decrease in caloric intake recommendations include
a low calorie diet (e.g., low carbohydrate and/or low fat), portion control, consuming
four to five meals/snacks including breakfast, and substituting no more than two
meals or snacks with meal replacements (16). Gardner and colleagues compared
the effect of four weight loss diets (very low carbohydrate, low carbohydrate, low
4

fat/high carbohydrate, and very high carbohydrate) to assess effects on weight loss
and metabolic variables (17). Although weight loss was modest (4.7 kg over 12
months), participants assigned to the diet with the lowest carbohydrate intake lost
significantly more weight. In contrast, Foster and colleagues found no differences in
weight loss (~11 kg at year 1 and ~7 kg at year 2) between participants randomized
to a low carbohydrate or a low fat diet (18). In another study comparing four diets
(low fat, average protein; low fat, high protein; high fat, average protein; and high fat,
high protein) weight loss was the same in participants assigned to high fat and low
fat diets (3.3 kg; p=0.94) and similar in participants assigned to the high protein and
low protein diets (3.6 and 3.0 kg, respectively; P=0.22) (19). In a randomized trial
comparing weight loss among participants randomized to a low fat vegan diet or a
diet following the guidelines of the National Cholesterol Education Program (NCEP),
the vegan diet associated with significantly greater weight loss at one and two years
(p<0.05) (20).

Physical Activity Strategies in Lifestyle Weight Loss Interventions

Adults should acquire 30 minutes of moderate to vigorous physical activity on
most five or more days per week (7, 21). Depending upon body weight, activity
intensity, and fitness level, an additional 100 to 200 kcal per day (1000 kcal per
week) may be expended by being physically active for 30 minutes, five days a week
(i.e. > 150 minutes per week) (7, 16, 17). The Dietary Guidelines recommend adults
acquire 150 minutes a week of moderate intensity or 75 minutes a week of vigorous
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intensity physical activity, or an equivalent combination for health benefits (22).
According to the Dietary Guidelines, adults should also include muscle strengthening
activities on two or more days a week. Due to the sedentary behavior of most
individuals seeking to lose weight, the initiation of a daily regimen of walking
provides a simple means of being physically active that can gradually be intensified
as the individual becomes more physically fit.

Cognitive and Behavioral Strategies in Lifestyle Weight Loss Interventions

In an attempt to maximize weight loss and minimize weight regain, cognitive
and behavioral strategies have been incorporated as an integral part of weight loss
interventions. Cognitive strategies focus on thoughts which affect emotional and
behavioral responses (23). While behavioral strategies seek to identify and diminish
or eliminate cues that trigger unwanted behaviors and assess consequences of
behaviors (24). Combined, cognitive and behavioral strategies help individuals
develop skills to identify and modify antecedents (i.e., cues) to dietary, physical
activity, and thinking (i.e., cognitions) habits that contribute to weight gain (23, 24).
Cognitive and behavioral strategies include: goal setting, self-monitoring, stimulus
control, problem solving, relapse prevention, cognitive restructuring, stress
management, contingency management, and social support (23-25). Interviewing
individuals to assess motivational readiness and establishing realistic expectations
for weight loss are strategies that may be implemented prior to initiating a weight
loss program (21, 25).
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Intensive Behavioral Weight Loss Efficacy Trials

The objective of the Diabetes Prevention Program (DPP), a 27-center
randomized clinical trial, was to determine whether lifestyle intervention or
pharmacological therapy (metformin) would prevent or delay the onset of diabetes in
individuals with impaired glucose tolerance (26). In the Diabetes Prevention
Program (DPP) (27), a total of 3234 participants across 27 centers were randomized
to one of the three interventions (1082 to placebo, 1073 to metformin, and 1070 to
the intensive lifestyle intervention). The DPP lifestyle intervention program included:
1) a goal based behavioral intervention (lose 7% of initial body weight and maintain
weight loss through caloric restriction and a minimum of 150 minutes of moderate
physical activity each week), 2) case managers or “lifestyle coaches” to deliver the
intervention through individual face-to-face contacts, 3) frequent contact and
ongoing intervention throughout the trial, 4) “toolbox” strategies to tailor the
intervention, 5) intervention materials and strategies for ethnically diverse
populations, and 6) an extensive local and national network that provided training,
feedback, and clinical support for the interventionists. Half of the participants
achieved the 7% weight loss goal at 24 weeks and 38% had a 7% weight loss at the
most recent visit (28). Based on self-monitoring logs, 74% of participants met the
goal of at least 150 minutes of physical activity per week at 24 weeks and 58% at
the most recent visit. Daily energy intake decreased by a mean of 249+27 kcal in
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the placebo group, 296+23kcal in the metformin group, and 450+26 in the lifestyle
intervention group (p<0.001) (28).

The goal of the PREMIER trial was to determine the blood pressure lowering
of two behavioral lifestyle interventions in individuals with pre-hypertension through
stage 1 hypertension (29). In the Dietary Approaches to Stop Hypertension (DASH)
intervention tested in the PREMIER trial (29), 810 participants were randomized into
one of three groups: Advice Only (n=273), Established (n=268), Established Plus
DASH (n=269). Participants assigned to the advice only group received the
standard of care. Participants assigned to the Established group received a
behavioral intervention that included established lifestyle recommendations (e.g.
weight loss if overweight, reduced sodium intake, limited alcohol intake, and
increased physical activity). While those assigned to the Established Plus DASH
group received the Established recommendation listed above plus the DASH diet.

The PREMIER behavioral lifestyle interventions, based on the social cognitive
theory, self-applied behavior modification techniques (i.e., behavior selfmanagement), and the transtheoretical stages of change model, emphasized
motivational counseling techniques. Group intervention sessions were held weekly
for 14 weeks, biweekly for the next 14 weeks, then monthly with a single individual
session. Established and Established Plus DASH participants kept food diaries and
records of their physical activity, and monitored energy, fat grams, and sodium
intake. Individualized feedback on participant progress was provided using the food
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diaries. Weight loss occurred in each group [Advice Only (-1.1 kg); Established (-4.9
kg); Established +DASH (-5.8 kg)] but fitness improved significantly in both
behavioral intervention groups (Established vs Advice only p=0.005; Established
Plus DASH vs Advice only p<0.001) (30).

The third evidence-based intervention to inform the development of the
Weight-Wise II Program was the weight loss intervention used during Phase I of the
Weight Loss Maintenance (WLM) trial (31). During Phase I the WLM trial, participant
goals were to reduce weight by at least 4 kg, engage in 180 minutes of moderate
physical activity per week, and follow the DASH diet to reduce caloric intake (500
kcal less per day) (31). The intervention consisted of 20 weekly group sessions,
each lasting 90 to 120 minutes, goal setting, nutrition and physical activity
information modules, skill development, and problem solving. Additionally,
participants maintained daily food and physical activity records, reduced portion
sizes and foods high in calories, fat, and sodium, increase intake of fruits,
vegetables, and low fat dairy products, and weigh at least weekly. Of the 1685
participants, weight decreased by 5.8 kg with 69% losing at least 4 kg. Participants
with more frequent group session attendance, greater number of food weekly food
records, and more minutes of moderate intensity physical activity had greater weight
loss.
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Translating Evidence Based Interventions to Real World Settings

Numerous interventions have shown that weight loss can be achieved with
the use of behavioral strategies. However, these studies have been conducted in
controlled settings. Therefore, research is needed that implements and evaluates
evidence based programs and practices in real world settings (32, 33).

The Weight Wise Study is a randomized controlled trial to test the weight loss
effectiveness of a 16-week intervention among low-income midlife women (34).
Women were recruited through the North Carolina Enhanced WISEWOMAN Project
and clinician referrals at a community health center, via newspaper and radio
advertisements, and at community events and health fairs. Inclusion criteria were
based on the North Carolina Breast and Cervical Cancer Control Program criteria
(i.e., women ages 40-64, gross family income ≤ 200% of the federal poverty level,
and uninsured or under insured). Additionally, women were included who had a BMI
of 25 to 45 and physician clearance, if diagnosed with diabetes or previous
cardiovascular event, and who were willing to abstain from using weight loss
medications during the study, follow a healthy diet, attend group sessions, and
maintain a food and physical activity diary.

The study intervention, adapted from the DPP and PREMIER lifestyle
interventions, consisted of 16 weekly group sessions lasting 120 minutes and
facilitated by a registered nurse trained in motivational interviewing techniques. A
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goal energy intake to promote weight loss of 0.45 kg (1 lb) per week was calculated
for each participant. Daily record-keeping monitored behavioral goals of at least 7
servings of fruits and vegetables per day and 150 minutes per week of physical
activity.

Translating Evidence Based Interventions to Local Health Departments

Functional local health departments not only understand health issues
confronting the community but also how to engage the community to address health
issues and provide timely, evidence-based health programs and interventions
implemented by trained staff (35). However, state and local infrastructure and
capacity must exist to enable health departments to address risk factors contributing
to overweight and obesity. The North Carolina Statewide Health Promotion program
required local health departments to focus on policy and environmental change
strategies for addressing three major risk factors: physical inactivity, poor diet, and
tobacco use (36). The transfer of some services (e.g., adult health, home health,
prenatal, and child health) to local hospitals and community health centers allowed
health departments to transition limited resources to community-based programs
and interventions.

An assessment of North Carolina’s local health departments (LHD)
performance in diabetes prevention and control found that most LHDs had limited
capacity (i.e., staff and services or activities) to conduct diabetes prevention or
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control programs (37). In a profile of public health educators in North Carolina,
Glascoff and colleagues noted that lone health educators with administrative roles
may lack the time to deliver programs (38). Assessing LHD capacity to conduct
weigh loss programs will provide a better understanding of programs, services, and
resources available to prevent and control two chronic disease risk factors -- poor
eating habits and physical inactivity (35).

Process Evaluation

The complexity of interventions and use of multi-methods during
implementation are suggested as reasons process evaluation is a necessity in social
and behavioral research (39, 40). Through process evaluation, researchers can
determine the extent to which interventions are implemented, explain significant and
insignificant results, link theoretical constructs to outcomes, understand the
relationship between and effectiveness of intervention components and activities,
and assess quality and accuracy of the intervention delivered (38). Baranowski and
Stables list 11 components as the minimum needed for process evaluation:
recruitment, maintenance, context, resources, implementation of program (fidelity),
reach, barriers, exposure, initial use, continued use, and contamination(41).
However, according to Steckler and Linnan, the minimum requirements for process
evaluation comprise seven components: context, reach, dose delivered, dose
received, fidelity, implementation, and recruitment (39).
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Several large scale multi-component interventions have used various
components to conduct process evaluations. For example, Pathways, a health
promotion intervention to lower percent body fat in American Indian children in 21
elementary schools, consisted of four coordinated intervention components (42). To
answer the main process evaluation question, “to what extent were the Pathways
interventions implemented?”, researchers assessed reach, extent, and fidelity (42).
In another process evaluation of a multi-component intervention, Rosencrans and
colleagues assessed fidelity, dose, reach and context of Zhiiwaapenewin
Akino’maagewin: Teaching to Prevent Diabetes (ZATPD) program, a community
based diabetes prevention program based in schools, food stores, and health offices
in seven First Nations in Northwestern Ontario, Canada (43). Both qualitative and
quantitative process data were collected through surveys, logs, and interviews.
Researchers in another school-based study, Trial of Activity for Adolescent Girls
(TAAG), seeking to reduce the decline of physical activity in girls evaluated dose,
fidelity, reach, and exposure, and documented environmental influences including
context, contamination, and secular trends (40). In a final multi-component process
evaluation, the Racial and Ethnic Approaches to Community Health (REACH) Detroit
Partnership’s family intervention was designed to promote regular physical activity,
healthy eating, and other behaviors key to diabetes self management among adults
with type 2 diabetes (44). To determine the effectiveness of the intervention and
inform program modifications, process evaluation was used to assess participation,
retention, participant satisfaction and self-report of application of information and
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strategies for self-care, curricula implementation, and enabling factors and
challenges to curriculum implementation.

Fidelity

Moncher and Prinz defined treatment fidelity as the degree to which a
treatment condition is implemented as intended and whether treatment conditions
differ as intended (45). Fidelity is assessed to avoid type III errors (erroneously
concluding that the outcomes are a result of the intervention when the intervention is
not implemented as planned (46, 47)), ensure reliability and validity and document
deviations and variations to program implementation (46, 48). The treatment fidelity
workgroup within the Behavior Change Consortium (BCC), a National Institutes of
Health funded group of 15 projects investigating mechanisms of health behavior
change, propose five components of treatment fidelity: design, training, delivery,
receipt, and enactment (49, 50). To measure fidelity to study design, procedures
should ensure that the study hypotheses can be adequately tested in relation to
underlying theory and processes (48). Standardized training ensures interventionists
receive the same training for program delivery (45). Training is an ongoing process
necessary to prevent deviations from intervention implementation over time (51).
Terms used interchangeably to describe fidelity regarding delivery of interventions
include treatment fidelity, intervention fidelity, and implementation fidelity (43, 44,
52). Monitoring implementation fidelity involves measurement of adherence to
intervention protocols in implementing program components, competence of
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interventionists in delivering the program, and quality of delivery (44, 49, 53).
Assessment of receipt fidelity focuses on whether participants understand
information and use or perform the behavioral skills and cognitive strategies during
the intervention (43, 44). While enactment fidelity focuses on whether participants
use or perform behavioral skills and cognitive strategies in appropriate real life
settings (43, 48).

Summary

With increased rates of overweight and obesity, especially among low income
populations, it is necessary to translate evidenced based interventions to practical
settings. Moreover, translation efforts must be evaluated to determine whether the
intervention was delivered and received as intended, monitor necessary adaptations,
and interpret outcomes.
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CHAPTER III
INTERVENTION FRAMEWORK

Theoretical Framework

Social and behavior change interventions take an ecological approach to
behavior change by incorporating change efforts on multiple factors (e.g. physical
activity, eating habits, etc.) at various levels (e.g. individual, interpersonal, and
organizational) (1-3). Constructs are derived from the transtheoretical model (TTM),
social cognitive theory (SCT), social supports and social networks theory,
organizational change theory, and diffusion of innovations.

At the individual or intrapersonal level, the TTM posits behavior change
unfolds over time through a series of stages: precontemplation, contemplation,
preparation, action, and maintenance (2). Techniques used to progress the WeightWise II Program participants through the processes of change include motivational
counseling, action planning, goal setting, reinforcements, positive feedback, and
relapse prevention. The SCT emphasizes reciprocal determinism, the dynamic
interaction between an individual, the behavior, and environment, and addresses
both psychosocial dynamics influencing health behavior and methods for promoting
behavior change (2). Group sessions provide a source of social support and act as a

mechanism to promote mastery of learning through skills training, model positive
outcomes of healthful behaviors, train in problem solving and stress management,
and provide opportunities for self monitoring, goal setting, feedback, and self reward.

Similar to individuals, an organization also changes or adopts innovations
through a series of stages including awareness, adoption, implementation, and
institutionalization (2). The development of an organization influences the diffusion of
innovations, the process in which an idea, practice, or object perceived as new is
communicated through certain channels over time among the members of a social
system (2, 3).

The RE-AIM framework has been used to plan and implement evidence
based health promotion programs to real word settings and evaluate the public
health impact of interventions (4-8). The RE-AIM framework consists of five
dimensions (Reach, Effectiveness, Adoption, Implementation, and Maintenance)
across two levels (participant and organizational or setting level) (9). Reach is the
percentage and representativeness of eligible participants. Effectiveness or efficacy
is the impact of the intervention on participants and outcomes (e.g. process, primary,
intermediate, intended and unintended consequences, and quality of life). Adoption
consists of the percentage and representativeness of organizations or settings and
staff willing and eligible to adopt or try the intervention. Implementation refers to the
extent to which intervention components were delivered as intended and includes
time and cost requirements). Both individual and setting level factors are captured by
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evaluating maintenance. At the individual level, maintenance is the extent to which
participants maintain behavior change. However, at the organizational or setting
level, maintenance refers to the extent to which intervention components become
institutionalized or sustained over time.

Weight-Wise II Study Description
The Weight-Wise II Program (10) is a behavioral weight management
program adapted from 3 evidence-based weight loss interventions, the Diabetes
Prevention Program (DPP) (11), DASH intervention tested in the PREMIER trial
(12), and the weight loss program of the Weight Loss Maintenance (WLM) trial (13).
The overall goal of the study was to evaluate an intense behavioral weight loss
intervention among midlife low-income female patients in public health settings.

The Weight-Wise II Program was implemented in 6 health departments across North
Carolina: Davidson, Forsyth, Lincoln, Nash, Pasquotank, and Warren. The target
population was women between 40-64 years of age who met the following criteria
were eligible for participation: 1) BMI between 27.5 and 45; 2) willingness to lose 5%
or more of initial body weight and follow recommendations for healthy dietary and
physical activity patterns; 3) English speaking; 4) able and willing to give informed
consent; and household income at or below 250% of the poverty level. Exclusion
criteria included: 1) medical or physical limitations to engaging in moderate physical
activity; 2) medical or other contraindications to weight loss; 3) history of or

24

scheduled gastric bypass surgery; 4) weight loss of > 20 pounds in the last 3
months; and 5) current use of medications for weight loss or psychosis.

Figure 3.1 shows the study flow diagram. Participants were randomized into
one of two groups: special intervention or wait listed control delayed intervention.
The special intervention group received the intensive 5 month intervention to
promote weight loss through decreased calorie intake and increased physical
activity. A shorter 10 week version of the intervention was offered to the delayed
intervention group 2-3 months after the special intervention end
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Figure 3.1 Weight-Wise II study flow diagram
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CHAPTER IV
PROCESS EVALUATION OF A WEIGHT LOSS PROGRM FOR LOW-INCOME
MID-LIFE WOMEN: THE WEIGHT-WISE II PROGRAM
INTRODUCTION
The U.S. Preventive Services Task Force recommends obesity screening for
adults and referral of individuals with a body mass index (BMI) ≥ 30 kg/m2 to
intensive behavioral interventions (1). Lifestyle modification or behavioral weight
control typically consists of 3 components: diet, exercise, and behavioral therapy (2).
Efficacy trials of intensive behavioral weight management interventions have
demonstrated clinically significant reductions in weight (i.e., 7% to 10% reduction of
initial body weight) resulting in decreased cardiovascular disease risk factors
including prevention of type 2 diabetes (3). Successful adaptation and effective
implementation of lifestyle interventions in practical settings serving low-income and
minority populations is needed to decrease obesity and reduce disease burden (4,
5). However, evaluation of translated interventions for use in real world settings
presents a challenge (6). Thus, few studies have examined the translation of
evidence-based weight loss interventions to public health settings.

Process evaluation is considered a necessity for evaluating complex
interventions using multi-methods during implementation (7). Through process
evaluation, researchers can: determine the extent to which interventions are
implemented; assess necessary adaptations to enhance implementation; explain
significant and insignificant results; link theoretical constructs to outcomes;
understand the relationship between and effectiveness of intervention components
and activities; assess quality and accuracy of the intervention delivered; and identify
key elements for successful implementation within a given context (7) . Steckler and
Linnan (2002) propose 7 components of process evaluation: context (the larger
social, political, and economic environment), reach (who participated), dose
delivered (what the program actually delivered), dose received (what participants
received), implementation (a combination of reach, dose delivered, dose received,
and fidelity) and recruitment (what was used to approach and attract potential
participants), fidelity (extent to which the intervention was delivered as intended (7).

Fidelity, considered critical to successful translation of evidence-based
interventions (8-10), is assessed to avoid type III errors (erroneously concluding that
the outcomes are a result of the intervention when the intervention is not
implemented as planned) (11, 12), improve reliability and validity of interventions,
document deviations and variations in program implementation, and help explain
why interventions succeed or fail (11, 13). Dimensions of fidelity defined in the
literature include adherence to intervention protocols, exposure or dose,
competence of interventionists in delivering the program, participant responsiveness,
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quality of delivery, and presence or absence of key program elements (program
differentiation) (8, 9, 11, 14-16). More recently, the treatment fidelity workgroup
within the Behavior Change Consortium (BCC) (17, 18), a National Institutes of
Health funded group of 15 projects investigating mechanisms of health behavior
change, proposed 5 components of treatment fidelity: design, training, delivery,
receipt, and enactment (17, 19). The authors believe that these five components
provide a comprehensive model to assess fidelity.

Due to the complex nature of implementing evidence-based programs, there
is a call for research on how to effectively delivery such programs in real-world
settings (10). With increased attention on translating interventions for use in practical
settings, there is a need to measure the process of implementation (7, 20) and
develop strategies to assess implementation fidelity (4, 21). Furthermore, public
health decision makers may be more accepting of implementing interventions that
have been effectively tested within the specific setting targeting the same population
base (22). For this report, we present the process evaluation of a weight loss
program for low-income, mid-life women in local health departments. We used the
process evaluation based on the steps outlined by Steckler and Linnan (7) with an
expansion of the fidelity component as described by the NIH BCC (17). We describe
the monitoring procedures and process evaluation measures, and present findings
on process evaluation components including recruitment, training fidelity, dose
delivered, delivery fidelity (quality, accuracy and comprehensiveness, and
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adaptations), dose received (enactment fidelity and receipt fidelity), and context
(barriers and facilitators to implementation).

METHODS

Intervention Design

Details of the intervention design and rationale have been previously reported
(23). In short, the Weight-Wise II Program is a behavioral weight management
program adapted from the Weight-Wise I Program (24), which represents an
adaptation of several evidence-based interventions (25-27). The theoretical
foundation of the Weight-Wise II Program was developed from constructs and
behavioral approaches derived from the transtheoretical model (TTM) (28), social
cognitive theory (SCT) (29), self-applied behavior modification (30), motivational
counseling (31), and problem-solving techniques (32).The goals of the intervention
were to achieve a weight loss of 10lbs through caloric restricts (no less than 1200
calories per day) and at least 150 minutes of moderate intensity physical activity
each week (23).

Participants were randomized into the special intervention group or the
delayed intervention group. The special intervention group received an intensive 16week long intervention. At the first group session, each participant received a
manual of educational materials (A New Leaf... Choices for Healthy Living) covering
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topics on healthy eating, physical activity, and weight management. Participants also
received a calorie counter and food and fitness diaries to record daily food intake
and minutes of physical activity. A shorter 10-week version of the intervention was
offered to the delayed intervention group. During the waiting period, delayed
intervention participants received 2 newsletters with general health information and
Weight-Wise II Program updates.

Process Evaluation Procedures and Data Collection

Process data were collected using both quantitative and qualitative methods.
Below are descriptions of the process data collected from staff and participants as
part of the intervention, and summaries of how selected process data were used in
generating fidelity-specific scores for this study. Table 4.1 denotes the data
collection instrument, associated process evaluation measure, and the timeframe for
collecting data.

Recruitment

Details of the recruitment of health departments and interventionists have
been reported elsewhere (23, 33). Multiple methods were used to recruit health
departments for participation in the Weight-Wise II Program. Recruitment packets
including an application (Appendix A) and Health Department Capacity Survey
(Appendix B) were distributed at the annual meeting for county health department
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directors, or mailed to directors not in attendance. Invitations for study participation
were also mailed to the director of nursing at potential sites, announcements were
circulated via email lists, and follow-up phone calls were made to each site. An
optimized probability sampling protocol was used to select 6 North Carolina health
departments among those expressing interest in the study (33). Each participating
health department then selected current staff persons (i.e., registered dietitian,
registered nurse, or health educator) to serve as the interventionist and an assistant
to implement the Weight-Wise II Program. Selection of the interventionist’s assistant
was at the discretion of the health department as there were no skill-based or
training requirements specified in the research protocol.

Participant recruitment is described elsewhere (23). Briefly, women between
40-64 years of age who met the following criteria were eligible for participation: 1)
BMI between 27.5 and 45; 2) willingness to lose 5% or more of initial body weight
and follow recommendations for healthy dietary and physical activity patterns; 3)
English speaking; 4) able and willing to give informed consent; and 5) household
income at or below 250% of the poverty level. Participant recruitment consisted of
study advertisement to health department clients and pre-screening interviews with
interested women. Five templates (Appendix C1 – C5) consisting of a study
brochure, flyer or poster, newspaper ad, public service announcement (PSA) and a
letter for health department clients were developed for study sites to use participant
recruitment. Interested women who called the health department were interviewed to
assess eligibility, motivation to lose weight, readiness to start an intensive weight

34

loss program, potential barriers to participation, and available support persons (23).
Interventionists documented responses on the Prescreening Log (Appendix D).

Staff Training

Training for interventionists and assistants, conducted by UNC research staff,
included multiple methods before and during the intervention. Pre-intervention faceto-face instruction was comprised of 4 weekly group sessions lasting 5 hours each
for a total of 20 hours, homework assignments (2 hours per weekly group session for
a total of 8 hours), and online instruction (4 - 6 hours). During these training
sessions, interventionists were provided with an overview of the study and study
materials, training in ethics, weight management, motivational interviewing
principles, group counseling strategies, group facilitation, and program planning
(Appendix E).

A 4-hour protocol training session (Appendix F) was conducted at each
health department immediately prior to implementation of the Weight Wise II
Program. Interventionists received a Weight Wise II Program Protocols Manual and
training on confidentiality, participant recruitment and enrollment, data collection,
measuring participant height, weight, and blood pressure, and general study
protocols.
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Training Fidelity

At the beginning (Appendix G) and completion (Appendix H) of the face-toface training, interventionists completed an 11-item questionnaire assessing their
level of confidence in: 1) knowledge of nutrition and physical activity for weight
management and cardiovascular disease reduction; and 2) ability to implement
behavioral weight loss and weight management programs (1=low to 10=high).
Similarly, at the end of each training session, interventionists completed an 11 item
questionnaire (Appendix I1 – I4) rating session topics and activities (5=excellent to
1= poor) and indicated the duration for completing online training and homework.
Content varied at each session and included ethics training, skill-building activities,
intervention planning, and topics on motivational interviewing principles and group
counseling strategies. In addition, interventionists also had the opportunity to “chat”
informally with an experienced counselor who had previously delivered the
intervention.

Dose Delivered
The Weight-Wise II Program special intervention consisted of 16 weekly
group sessions offered on 2 different days at different times to accommodate
participant’s schedules. Participant attendance and nonattendance was recorded on
the Group Session Attendance and Follow-up Form (Appendix J). If a participant
had an unplanned absence, interventionists contacted the participant to determine
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the reason for the absence and noted the method of follow-up (e.g., phone, face-toface, email).

In accordance with research protocol, session duration was recorded for 5 of
16 group sessions (i.e., monitored group sessions) at each site. The duration of
group sessions and session segments was captured by trained research staff during
observations of group sessions using the Monitoring Checklist (Appendix K) and by
a graduate assistant and research assistant during review of audio recordings of
group sessions using the Content Accuracy Checklist (Appendix L).

Each group session was to last a duration of 1.5 to 2 hours. Sessions began
with Check-In (about 25 minutes) during which each participant’s weight was
measured and previous session content reviewed. The Try It segment, ranging from
35 to 50 minutes, covered a variety of topics and activities including planning ahead
for meals, environmental triggers for physical activity, and finding other support
systems. Do It, physical activity demonstration segments, and Taste It, food
tasting/demonstration segments ranged from 30 to 40 minutes and were conducted
alternatively during even and odd numbered sessions, respectively. Participants
had the opportunity to sample healthy foods and participate in physical activities.
The session ended with Next Steps, 15 to 20 minutes of planning for the next week.
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Delivery Fidelity
To measure the extent to which the intervention (i.e., the dose) was delivered,
we derived a Core Components score based on the delivery of core or essential
intervention components: Check in, Try it, and Next Steps segments. Core
Components with the addition of the Do It or Taste It segment comprised the Core
Components Plus score. Thus Core Components Plus included all intervention
components as outlined in the interventionists’ guide for delivering the intervention.
Quality: Intervention protocol called for direct observations to occur in the first
half (group sessions 2 to 8) of the intervention, with at least one observation at each
site before group session 5. Furthermore, at least one audiotape or observations
was to be conducted for each session excluding sessions 1 and 16. A total of 5
group sessions, 2 directly observed sessions and 3 audio taped sessions, per health
department were scheduled to be reviewed to determine quality of program delivery.

During directly observed sessions and audiotape reviews, a trained research
staff member completed the Intervention Monitoring Checklist (Appendix K) to
document quality of delivery. The checklist was organized into sections
corresponding with the format of group sessions: Check In, Do It, Taste It, Try It, and
Next Steps. Each section consisted of 3 questions rated on a 5-point scale (1=not at
all, 5=completely). Section scores were calculated by averaging the score of the 3
corresponding section questions and the overall session score was calculated by
averaging the 5 section scores. For each group session, a quality score was
calculated for each section and the overall session. Since Do It and Taste It
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activities occurred during alternating group sessions, section scores are reported as
Core Components (Check In, Try It, and Next Steps) and Core Plus (Check In, Try
It, Next Steps, and Try It or Do It). Additionally, three open-ended questions allowed
the observer to provide session summary notes and comments.
Accuracy and Comprehensiveness: The Content Accuracy Checklist
(Appendix L), a yes/no checklist, was used by trained raters to review 3 audiotaped group sessions per health department to assess the accuracy and
comprehensiveness of program material delivered. Accuracy was defined as the
extent to which interventionists provided correct information on program session
topic areas. Comprehensiveness was the degree to which interventionists covered
program materials. Each interventionist audio taped 3 group sessions for a total of
18 audio-taped group sessions. Audio taped sessions were predetermined per the
study protocol with at least one observation at each site before group session five.
However, the first and last group sessions were excluded from monitoring. During
the first group session, interventionists and participants were new to program
materials. The last session was structured such that variability in content delivery
was allowed to accommodate differences in how each site celebrated weight loss
successes and closed out the program.

Adaptations: Adaptation Rationale Forms (Appendix M) were provided during
the pre-intervention training for interventionists to document proposed adaptations
(e.g., alternative foods or physical activity due to lack of facilities or equipment) to
the program prior to beginning activities based on a review of program group
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session material. Additionally, adaptations to group session material that occurred
immediately prior to or during a group session (e.g. change in physical activity due to
inclement weather) were documented as a part of the weekly interventionist’s
conference call in conference call minutes taken by research staff. Interventionists
were also asked to identify adaptations to program materials on the Staff Survey
(Appendix N) which was administered at the end of the weight loss program.

Dose Received

Enactment Fidelity: The extent to which participants perform behavioral skills
and cognitive strategies in daily life (17). At each weekly group session, participant
attendance was recorded by Interventionists on the Group Session Attendance and
Follow-up form (Appendix J). Participants were given a Food and Fitness Diary
(Appendix O) to record daily food intake (amount and calories for food and
beverages, and fruit and vegetable servings), and moderate intensity physical
activity (type and number of minutes). Food and fitness diaries were reviewed
weekly by the interventionist.

Acceptability: The extent to which the participants receive the Weight-Wise II
Program materials and attend group sessions. At the end of the intervention,
participants were asked to complete a 9 item questionnaire (Appendix P) to rate
their satisfaction with program duration (1=too many sessions, 2=just about right,
3=not enough sessions), session materials, activities, and interaction with other

40

participants (1=not very good to 5=very good) and overall satisfaction with the
Weight Wise II Program (1=not very satisfied to 5=very satisfied).

Barriers and facilitators

Intervention staff completed a 44 item questionnaire (Appendix N) to assess
facilitators and barriers to program implementation. The survey assessed ease of
use of intervention materials and data collection protocols, assistance with
implementation, logistics of implementation, satisfaction with communication with
research staff, and plans for future implementation of program materials.

ANALYSIS

Analyses were performed using the IBM SPSS Statistics for Windows,
Version 20.0 (Armonk, NY:IBM Corp.). Descriptive statistics (means, standard
deviations, and frequencies) were calculated for process evaluation and fidelity
measures for each site separately and combined. However, data for ratings of
training sessions (training fidelity) were not identified by site because training
session evaluation forms had no identifiers to link a form with a specific
interventionist or health departments. A comparison of the reliability of
measurements from the two research staff members who rated the Content
Accuracy Checklist was conducted. We calculated interrater reliability using the
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intraclass correlation coefficient (ICC) because content accuracy ratings were
measured on a continuous scale.
RESULTS
Recruitment

Details of the recruitment and selection of health departments are reported
elsewhere (23, 33). Briefly, the 6 randomly selected health departments were
representative of North Carolina health departments in terms of type, size (small,
medium, and large counties based on tertile of county population), distance from
Chapel Hill (all sites within 200 miles with no more than 1 site more than 150 miles),
interventionist training (no more than 1 site with a bachelor’s level health educator),
and minority population served (at least 3 sites with at least a 30% racial/ethnic
minority population) (33). Each health department selected one interventionist and
one assistant. The interventionist was a staff of the health department serving as a
registered nurse assigned to patient education roles, a registered dietitian, or a
health educator.

Training Fidelity

The total estimated pre-intervention training time was 32-34 hours per
interventionist. Of an estimated 4-6 hours, the mean time to complete the two online
training modules was 5.3 hours (SD = 2.5). Homework assigned as part of the
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weekly group sessions, expected to take about 2 hours per session (8 hours total),
was completed in 1.9 hours (SD = 0.4) per session (mean total hours = 5.7, SD =
3.2).

Interventionists assessed their confidence in implementing the Weight-Wise II
Program (1=low to 10=high) before and after the face-to-face training sessions
(Table 4.2). Thirteen of 14 pre-training session surveys were returned. All 12 post
training session surveys were returned.

Interventionists were also asked to evaluate each of 4 weekly training
sessions (1=poor to 5=excellent). Eleven of 14 surveys were returned at the end of
training session one, 12 of 13 at training session two, 11 of 12 at training session
three, and all 13 surveys returned at training session four. Overall, the mean rating
for group training sessions was 4.5 out of 5. “Lunchtime chats with Sara”, informal
conversations with an experienced program interventionist, were rated excellent or
above average by 94% of intervention staff. All of the intervention staff rated the
skill building activities: dietary/nutrition component, physical activity component, and
goal-setting and action planning as excellent (5 out of 5) or above average (4 out of
5). The weight management guidelines component was rated excellent by 55% and
above average by 45% of the intervention staff. Motivational interviewing principles,
presented across two training sessions, were rated as excellent or above average by
all interventionists. Role play for group facilitation was rated excellent by 82% (n=9)
and above average by 18% (n=2) of intervention staff while group counseling
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strategies were rated excellent or above average by 100% of intervention staff.
Review of the Leader’s Guide was rated above average or excellent by 91% (n=10)
of interventionists. The remaining 9% (n=1) of intervention staff were neutral.
Similarly, review of the New Leaf Manual was rated above average or excellent by
92% (n=11) of interventionists with the remaining 8% (n=1) neutral. Review of the
New Leaf Healthy Weight materials was rated excellent or above average by 83%
(n=10) of intervention staff with 17% (n=2) remaining neutral. Implementation
strategies and intervention planning was rated excellent or above average by all
intervention staff.

Intervention

Dose Delivered

Table 4.3 details the number of group session, session duration, participant
absences, and follow-up contacts completed by interventionists. Each site held the
required number (16) of weekly group sessions on 2 different days. However one
site held 2 extra sessions for clinic visits to conduct blinded weights. A second site
held 3 extra sessions to work individually with a participant unable to attend regularly
scheduled group sessions. The Core segments (Check In, Try It, and Next Steps),
planned to last a range of 50 to 90 minutes, averaged a duration of 72 minutes (SD
= 15) overall. The Core Plus segments (Check In, Try It, Next Steps and Taste It or
Do It) planned for 90-120 minutes lasted a mean duration of 97 minutes (SD = 13).
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Delivery Fidelity

A total of 29 out of 30 checklists to assess quality and all 18 checklists to
assess accuracy and comprehensiveness were completed. Table 4.4 details quality,
accuracy, and comprehensiveness scores. The number of scored checklists for Do It
and Taste It sections varied based on the session number monitored. Do It
segments occurred during even numbered group sessions while Taste It segments
occurred during odd numbered sessions.

Quality:
To assess quality, each section of the Monitoring Checklist consisted of 3
questions rated on a 5-point scale (1=not at all, 5=completely). Do It sections,
scheduled for even numbered group sessions, were not applicable for three of the
five monitored sessions for 3 sites. Similarly, Taste It sections, occurring during odd
numbered group sessions, were not applicable for 3 of 5 monitored sessions for one
site and 4 of 5 sessions for another site. Section scores were calculated by
averaging the score of the 3 corresponding section questions and the overall
session score was calculated by averaging the 5 section scores. For each group
session, a quality score was calculated for each section and the overall session. The
maximum mean score for each component was 5 and higher scores represent better
delivery quality. Site 4 had the highest mean Core (3.71; SD=0.24) and Core Plus
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(3.54; SD=0.31) scores while Site 5 had the lowest mean Core and Core Plus scores
of 2.61 (SD=.24) and 2.66 (SD=.27), respectively.

Accuracy and comprehensiveness: Table 4.4 shows the percent accuracy
and comprehensiveness with which the Core and Core Plus components were
delivered. Of the 18 audio taped sessions, 67% of Core segment materials were
delivered with 100% accuracy. While 61% of the Core Plus segment materials were
delivered with 100% accuracy. Site 5 was most comprehensive in program delivery
with the highest mean Core Component (93%) and Core Plus (84%). Site 3 was
least comprehensive in delivery of Core (50%) segments while Site 4 was least
comprehensive in delivery of Core Plus (62%) segments.

We conducted a comparison of the reliability of measurements between the
two research staff members rating the Content Accuracy Checklist. Intraclass
correlation (ICC) was used to assess interrater reliability using a sample of 18 audio
taped sessions rated by two raters. Means, standard deviations, and intraclass
correlations coefficients for the two raters are shown in Table 4.5. Using Shrout and
Fleiss (1979), the ICC scores of 0.81 to 0.90 indicate a high level of agreement
between raters using the Content Accuracy Checklist as an assessment tool.

Adaptations: Of the 45 adaptations reported by interventionists, 62.2% were
reported during the interventionist’s weekly phone calls, 33.3% were reported on the
Adaptation Rationale Form before the intervention started. Most adaptations (40%)
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were related to physical activity which typically resulted in an alternate activity than
what was outlined in the Weight-Wise II Program Leader’s Guide. Changes were
related to inclement weather (e.g., excessive heat, rain), time constraints (e.g.,
session ended, day light savings time), costs, and lack of equipment. Additionally,
two interventionists attended a stress reduction class then taught stress reduction
techniques to their respective groups.

There were fewer nutrition-related adaptations (26.6%). One site did not have
kitchen equipment; therefore, could not prepare foods on site. Another site placed
limitations on the number of foods to sample due to costs, and at one site,
participants requested a trip to the grocery store. All other nutrition-related
adaptations involved modification of recipes.

Few adaptations (8.8%) were made to incentives given to participants. One
site did not use any incentive system based on points earned for adherence to
behavioral goals (e.g., attendance, maintaining food and fitness diaries), while
another created a tiered incentive program using a points system for earning larger
incentives. Adaptations not specific to nutrition, physical activity, or incentives
(22.2%) included setting ground rules for group sessions and having participants list
their favorite physical activities, foods, and food allergies.
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Dose Received

Enactment Fidelity: Table 4.6 shows enactment measures including
participant attendance, adherence to self-monitoring (days per week and number of
weeks food and fitness diaries maintained) and physical activity recommendations
(≥150 minutes per week). Participants attended a mean of 11 weekly group sessions
(SD=4.1). Diaries were maintained for a mean of 6.3 days (SD=0.81) for a mean of
8.8 weeks (SD=5.3). Of 101 participants, the mean weight loss was 3.8 kg (SD=4.9).

Acceptability: Table 4.7 shows how participants rated various components of
the Weight Wise II Program. Of 104 participants, 58% (n=60) thought 16 sessions
were about the right number, 32% believed 16 sessions were not enough, and 5%
(n=5) thought 16 sessions were too many. In rating the overall program, 86% (n=91)
of participants were very satisfied or satisfied, 6% (n=6) remained neutral, with 1%
(n=1) not satisfied. Site 5 is the only site with 100% of participants rating group
interaction, the group leader, and overall program as very good.

Barriers and Facilitators

To assess barriers and facilitators to program implementation, interventionists
responded to a post intervention Staff Survey (Appendix N). Overall, interventionists
rated program materials (Leader’s Guide, recruitment materials, New Leaf Manual,
Protocols Manual, and Weight-Wise website) as easy to use. Interventionists were
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very satisfied with the multiple methods (email, individual and conference calls, and
courier mail system) of communicating with UNC research staff. Logistics of
program implementation and overall data collection were viewed as easy.
Conducting the study eligibility and motivational screenings were rated as
“somewhat easy by 5 of 6 interventionists and rated as “somewhat difficult” by one
interventionist at site 2. Likewise, collecting data during the enrollment visit was
viewed as easy by 5 of 6 interventionists and “somewhat difficult” by the site 6
interventionist.

Interventionists were asked about the help received from an assistant or other
health department staff with program implementation. Five of the 6 sites had a
designated assistant. The Program Assistant helped the interventionist with
activities including preparing for group sessions, food shopping for “Taste It”, making
reminder and follow-up phone calls, data collection and entry, and leading the group
sessions when interventionist was on vacation. Not surprising, the interventionist at
Site 3 without an assistant had the lowest participant follow-up contact rate at 39%.
The interventionist at Site 6 rated the help received by the assistant as “very poor”.
When asked to rate how easy or difficulty it was to conduct participant reminder and
follow-up phone calls, the Site 6 interventionist rating was “somewhat difficult”.
However, this interventionist received assistance from other health department staff.
At site 2, the help received by the assistant and other health department staff was
rated as “fair” while the help received by community stakeholders was rated as
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“good”. These findings suggest that assistance is needed to complete
interventionist’s duties as outlined in the program protocol.

Discussion

Research that seeks to translate effective behavioral weight management
interventions from resource intensive efficacy trials to long-term adoption and
implementation in public health settings serving a diverse low-income population is
timely and of great public health significance. As part of a larger translational
research effort, we conducted a comprehensive process evaluation of an intensive
behavioral weight loss program for mid-life low-income women. Measures included
multiple components of process evaluation (recruitment, dose delivered, dose
received, and context) and fidelity (training, delivery, receipt, and enactment). We
also identified barriers and facilitators to program implementation. Overall, our
findings indicate that the Weight-Wise II Program was well received by
interventionists and participants alike with 91% of the participants expressing
satisfaction with the program. Furthermore, the full complement of program content,
Core Plus segments comprised of Check In, Try It, Next Steps, and Taste It or Do It,
was delivered with moderate success with 97% accuracy, 72% comprehensiveness,
and 62% quality.

There were some variations in the delivery of Core segments and Core Plus
segments. Although all group sessions lasted for the recommended 90 to 120
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minutes for Core Plus and 50 to 90 minutes for Core segments, it was evident on the
audiotapes and during observations that some interventionists did not have enough
time to go over all the materials. Feedback provided to some interventionists
indicated that some conversations during group sessions were not about program
materials; thus, better facilitation was needed to steer conversations back to the
session topic. This may be reflected in the comprehensiveness scores which ranged
from 55% to 98%. We believe it is important to note that while lower
comprehensiveness scores may indicate program material was not directly
discussed, the conversations and interactions during group sessions may have
served as a source of social support to participants and therefore, played a positive
role in their overall outcomes.

Interventionists delivered all Core segments of group sessions with greater
than 90% accuracy. Only two of the 18 reviewed Core Plus segments of group
sessions were delivered with less than 90% accuracy. The main source of
inaccuracy was misinformation pertaining to general nutrition and physical activity
topics. For example, statements made by interventionists or participants and not
corrected by interventionists included “iceberg lettuce doesn’t really count as a
vegetable”, “sea salt is better for you”, and “stretching makes your muscles tight”.
However, given the low frequency and types of misinformation (i.e., common myths
related to nutrition and physical activity), these inaccuracies were not expected to
have an impact on participant outcomes.
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Only one site comprehensively delivered more than 90% of Core segments
program materials. This site had the lowest quality score but the highest participant
satisfaction with the group leader, other group members, and the overall program. It
is possible that what we as researchers expect for quality of program delivery may
exceed what is needed for a desired outcome or may not be in alignment with what
participants gain from group interactions. In summary notes during a site visit, the
rater believed their presence may have “changed the dynamics of the group”. This
may suggest that the interventionist’s quality of delivery (2.44 out of 5) was
negatively impacted when being observed. Examination of the Monitoring Checklist
scores for this site show that the quality of delivery was higher for the first and
second audio taped, monitored group sessions, 3.33 and 3.0, respectively. The final
two audio-taped sessions received low scores because the Next Steps segments
were not completed. It seems that this interventionist comprehensively covered
program content but did not have remaining time to allow participants to create
personal plans. There may also have been no remaining session time for the
interventionist to encourage participants to evaluate goals using SMART criteria (i.e.,
specific, measurable, attainable, relevant, and time-bound) or share their personal
plans. Since this site had the highest weight mean weight loss, this particular aspect
of quality did not negatively influence participant outcomes.
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Strengths

Our study had several strengths. First, although we captured a large amount
of qualitative and quantitative data, we streamlined the data collection process as
much as possible because of cost constraints and logistics. Since we did not have
the budget for interventionists to express mail enrollment and other data collection
forms to the research office, a statewide courier system was used as an alternative
for mail delivery. Interventionists were current health department staff, and all but
one continued their job responsibilities while implementing the intervention. As such,
we maintained a balance between capturing critical data for program implementation
and evaluation without unduly over-burdening the staff.

Second, we monitored program implementation through observations and
audio-taping of group sessions. On-going monitoring of evidence-based
interventions is needed to maintain fidelity over time by discovering contextual
issues that may influence the intervention, identifying adaptations to the intervention,
and serving as a mechanism to provide training and technical assistance to
interventionists (8). Standardized and ongoing training ensures interventionists
receive the same training for program delivery (11, 17) and prevents deviations from
intervention implementation over time (16). All interventionists and assistants
received training pre-intervention via multiple modes (e.g., online, face-to-face).
Feedback provided to interventionists after the 2 site visits and review of 3 audiotaped group sessions allowed for on-going training of interventionists. Intervention
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staff received feedback as a part of intervention monitoring activities (debriefing and
oral feedback after observation visits and audio-taped session).

Adaptations to program materials were captured before the intervention at the
pre-intervention training, throughout the duration of the intervention during weekly
interventionist’s phone calls, and after the intervention on the Staff Survey.
Adaptability may make the program more acceptable but make fidelity more difficult
to achieve (10). This decrease in fidelity is likely to occur when essential
components of the intervention are changed (10). In our case, we determined that
adaptations were usually based on participant preferences for foods and physical
activities or corresponded with contextual factors. For example, several sites
switched the order of the session covering special occasions to correspond with
holidays. One interventionist held individual sessions for a participant who was
unable to attend the regularly scheduled group sessions. These adaptations did not
alter core elements of the program but enhanced implementation by being
responsive to the needs of participants and circumstances within a given site.

Limitations

There are several limitations to the process and fidelity data. First, monitoring
checklists used to calculate quality scores were not immediately reviewed for
completeness or inaccuracies. Similarly, the research protocol did not specify
interventionists to record Core Plus Segments, Do It (physical activity
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demonstrations) and Taste It (food demonstrations), consequently, interventionists
inconsistently recorded these segments. For group sessions with incomplete
recordings, we were not able to review those missing segments for quality,
accuracy, or comprehensiveness of program delivery. Ten of 29 Monitoring
Checklists and 6 of 18 Content Accuracy Checklists have at least one item missing.
Although our tracking form indicated that feedback was provided to the
interventionist at site 3 after the observation visit, the Monitoring Checklist form for
session 4 was misplaced and therefore no quality scores were calculated for the
group session. Despite these missing data, two-thirds of both checklists were
completed by trained staff. Furthermore, the interrater reliability of the Content
Accuracy Checklist, used to measure comprehensiveness and accuracy of program
delivery, was high (ICCs 0.81-0.90).

Second, site visits for monitoring delivery of intervention group sessions were
scheduled with each interventionist in advance. Although observation data are
considered more accurate than self-report (11), interventionists may have been
more adherent to intervention protocols when directly observed because site visits
were planned.

Third, participant enactment was captured via self-reported data using Food
and Fitness Diaries. Participants may have responded with socially desirable
answers. Furthermore, if participants retrospectively complete food and fitness
diaries, information may be inaccurate or omitted.
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Implications

Given the complexities involved with the delivery of a multi-component weight
loss intervention by interventionists with various levels of education and experience,
across multiple locations in public health settings with unique characteristics,
conducting a process evaluation with an emphasis on fidelity is necessary but can
prove to be a daunting task. A comprehensive evaluation of this type requires a
dedicated evaluation team or committee responsible for all aspects of the evaluation.
As part of this evaluation team, trained research staff should have regular meetings
to discuss evaluation activities and debriefings after providing feedback to
interventionists.

The magnitude of qualitative and quantitative data that is collected requires
continuous review by team members. Monitoring data such as that collected for
reviewing quality, accuracy, and comprehensiveness of delivery should be reviewed
within a specified time period to provide timely feedback to interventionists. More
importantly, diligence in reviewing data within a specified period after data collection
may decrease the amount of missing data or partially recorded group sessions.

At the site level, it would appear that specific criteria are needed for the
selection of intervention assistants. Sites where assistants carried out assigned
tasks achieved better weight loss outcomes. As with selection of the interventionists,
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requirements for certain skill sets or occupational categories along with suggested
roles should be required for selected assistants. In addition to interventionist
characteristics, it is possible that assistant characteristics are factors that are
associated with participant outcomes.

While this research was designed for implementation in a public health setting
with intentions to reach a wider range of participants, motivation to lose weight is an
important participant characteristic. As a part of the process to select participants,
women were administered a brief motivational screener during the pre-screening
phone call to the health department. However, these data were not collected as a
means to decrease burden associated with intervention staff collecting study data.
Of the 6 interventionists, 2 indicated that collecting these data were somewhat
difficult. Interventionists were not provided with a scoring schema as the screener
was not to be used as a tool for excluding potential participants but used to help
potential participants assess their readiness to begin a weight loss program. In
future research, interventionist should be provided with more guidance on the use of
this tool and how to help potential participants use the tool when making the decision
to participate in an intensive behavioral weight loss program. The information
provided by the motivational screener would also be an additional source of
information on factors influencing participant outcomes.
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Conclusion
We developed a comprehensive plan for assessing process evaluation and
fidelity to implementation of an intensive behavioral weight loss program in a public
health setting. The study imparts valuable knowledge to the fields of translational
research, process evaluation, and implementation fidelity by providing evidence that
process evaluation is feasible in translational research. To advance the translation
of research to practice, additional studies are needed that effectively demonstrate
the process of implementation and implementation fidelity.
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Table 4.1
Process Evaluation Measures and Questions, Data Collection
Instruments, and Schedule for Data Collection
Evaluation
Measure

Evaluation Questions

Data Collection
Instruments

Schedule

Reach

Did participants attend group
sessions?

1. Group Session
Attendance and Followup Form

Weekly

Training
fidelity

Were training sessions held
as planned?

1. Coming In Training
Assessment

Pre-training

How did interventionists rate
each training session?

2. Training Session
Evaluation Form

Dose
delivered

Were 16 group sessions
held at each site?
What was the duration of
group sessions?

Delivery
fidelity

Did interventionists adhere
to intervention protocol?
What adaptations were
made to intervention
materials?
What was the quality of
program delivery?
How comprehensive and
accurately was program
material delivered?

Enactment
fidelity

Did participants complete a
weekly Food and Fitness
Diary?

3. Going Out Training
Assessment

Post-training

1. Group Session
Attendance and Followup Form

Weekly

2. Content Accuracy
Checklist

3 per site

1. Group Session
Attendance and Followup Form

Weekly

2. Adaptation Rationale
Form

Pre- and postintervention

3. Interventionist’s phone
conference minutes

2 calls per
month during 1st
2 months then
monthly

4. Intervention Monitoring
Checklist

5 per site

5. Content Accuracy
Checklist

3 per site

6. Staff Survey

Postintervention

1. Food and Fitness Diary

Weekly

1. Acceptability Survey

Postintervention

Did participants report
engaging in physical activity
for 150 minutes or more
each week?
Acceptability

Were participants satisfied
with the intervention?
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Table 4.2
Training
Questions

Interventionists Self-reported Level of Confidence Pre- and Post-

Coming In
(n=13)

Going Out
(n=12)

Are you in your ability to work with clients to
change their behaviors?

6.5 (1.1)

7.3 (2.3)

Do you feel about your knowledge of nutrition for
cardiovascular disease risk reduction?

6.6 (2.3)

7.2 (2.7)

Do you feel about your knowledge of physical
activity for cardiovascular disease risk reduction?

6.6 (1.9)

7.3 (2.7)

Do you feel about your knowledge of nutrition for
weight management?

6.8 (2.5)

7.3 (2.6)

Do you feel about your knowledge of physical
activity for weight management?

6.8 (2.1)

7.3 (2.6)

Do you feel about using motivational interviewing
principles with your Weight-Wise Program
participants?

5.8 (1.5)

6.5 (2.0)

Do you feel about your ability to lead your
participants through the initial ‘checking-in’
component of each group session?

6.7 (1.5)

7.4 (2.3)

Do you feel about your ability to lead your
participants through the goal-setting with actionplanning component of each group session?

6.6 (1.9)

7.3 (2.4)

Are you in your ability to use the Weight-Wise
Leader’s Guides in conducting a weight loss
program?

5.5(2.2)

7.7 (2.5)

Are you in your ability to use the New Leaf
educational materials as part of the Weight-Wise
weight loss program?

5.6 (2.2)

7.6 (2.5)

Are you that you have what it takes to fulfill your
role as a Weight-Wise Program leader?

7.3 (2.0)

7.3 (2.3)

Overall

6.4 (1.9)

7.3 (2.4)

How confident…

Mean (SD)
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Table 4.3
Number of Group Sessions, Mean Minutes of Session Duration,
Number of Unplanned Absences, and Number of Follow-up Contacts, by Site
Session Duration,
minutes b
Site 1
Site 2f
Site 3g
Site 4
Site 5
Site 6

Group
Sessionsa, n
32
34
35
32
32
32

c

Core
70 (11.4)
74 (9.3)
70 (.71)
78 (17.7)
62 (19.7)
75 (24.1)

Core Plus
96 (12.9)
98 (16.8)
84 (7.1)
104 (5.7)
90 (13.4)
109 (1.4)

a

d

Unplanned
Absences, n
100
47
165
68
74
56

Follow-up
Contactse, n (%)
99 (99)
38 (81)
64 (39)
36 (53)
63 (85)
34 (61)

16 weekly group sessions were to be held on 2 different days each week
Mean (SD); Planned range for Core segments, 50-90 minutes; Core Plus segments,
90-120 minutes
c
Core segments of group sessions comprised of Check In, Try It, and Next Steps
d
Core Plus segments of group sessions comprised of Check In, Try It, Next Steps,
and Taste It or Do It
e
Significantly different between groups,2 ,P<.0001
f
Held 2 extra group sessions for clinic visits to measure blinded weights
g
Held 3 extra group sessions to work individually with participant due to scheduling
conflict
b
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Table 4.4 Session Number, Session Monitoring Type, and Delivery Fidelity Measures: Qualitya,
Accuracyb and Comprehensivenessb, by Site
Session
No.

Monitoring
Type

5
7
8
11
14

Quality,
(n=29)c

Accuracy,
(n=18)d

Comprehensiveness,
(n=18)d

Coree

Core
Plusf

Coree

Core
Plusf

Coree

Observation
Audio
Observation
Audio
Audio

2.11
3.67
3.44
4.33
3.28

2.33
3.75*
3.58
4.50*
3.08

-97
-100
100

-97*
-100*
100

-83
-74
68

-81*
-72*
71

3
6
7
10
15

Observation
Observation
Audio
Audio
Audio

3.33
3.67
1.89
2.67
3.00

3.38
3.50
2.08
2.83
3.08

--97
100
100

--87
100
100

--58
91
67

--57
75
69

4
7
9
12
13

Observation
Observation
Audio
Audio
Audio

*
2.44
2.78
3.00
3.44

*
2.63
2.92
3.00
3.25

--93
100
100

--84
100
100

--76
84
65

--56
79
69

3
6
9
11
14

Observation
Audio
Observation
Audio
Audio

4.56
3.67
3.67
3.56
3.11

4.42*
3.78
2.50
3.67
3.33

-100
-97
100

-100
-96
100

-73
-78
61

-56
-72
58

4
6
9
12
15

Audio
Audio
Observation
Audio
Audio

3.33
3.00*
2.44
2.00*
2.28

3.50
3.00*
2.50
2.00*
2.28*

100
92*
--100

100
90*
--100*

93
98*
--89

85
83*
--83*

3
5
9
10
12

Observation
Audio
Audio
Observation
Audio

4.22
2.78
3.44*
2.89
2.89

4.22*
3.00
3.83*
3.00
2.89*

-94
100*
-100

-93
97*
-100*

-97
64*
-84

-88
55*
-82*

Core Plusf

Site 1

Site 2

Site 3

Site 4

Site 5

Site 6
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a

Monitoring Checklist Maximum score =5; Minimum score=1; Higher scores indicate better quality

b

Content Accuracy Checklist scored on 100 point scale; Higher scores indicate better accuracy
and comprehensiveness of content delivery
c

Number of group sessions assessed, audio and observations, 5 per health department except
site 3 where one monitoring checklist was not completed
d

Number of group sessions assessed, audio only, 3 per health department

e

Core segments of group session comprised of Check In, Try It, and Next Steps

f

Core Plus segments of group sessions comprised of Check In, Try It, Next Steps and Taste It
(during odd numbered group sessions) or Do It(during even numbered group sessions)
*Data missing for at least one item on corresponding checklist
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Table 4.5
Session
Segment
Check In
Try It
Next
Total

Interrater Reliability of Content Accuracy Checklists
Rater 1
Rater 2
ICC
Mean (SD)
Mean (SD)
(95% CI)
2.69 (1.1)
2.72 (1.1)
.81 (.56, .92)
11.1 (2.7)
10.9 (3.1)
.84 (.62, .94)
6.89 (3.1)
6.36 (3.0)
.90 (.76, .96)
20.7 (4.2)
20.0 (4.7)
.87 (.69, .95)
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Table 4.6
Reach and Enactment Fidelity: Participant Attendance,
Mean Number of Days and Weeks Food and Fitness Diaries Kept,
Mean Number of Minutes of Physical Activity per Week
Food and Fitness Diary
a

b

Attendance Weeks
Days/week
n
Mean (SD) Mean (SD) Mean (SD)
Site 1 20
11.9 (4.0)
10.5 (4.7)
6.1 (.89)
Site 2 19
12.1 (2.9)
9.8 (4.5)
6.5 (.70)
Site 3 17
8.1 (.95)
4.4 (3.9)
6.2 (.95)
Site 4 21
11.6 (4.1)
8.3 (5.7)
6.5 (.61)
Site 5 13
10.5 (14.7) 10.3 (4.8)
6.7 (.63)
Site 6 11
11.0 (1.5)
10.1 (2.0)
6.0 (.30)
Total 101
11.0 (4.1)
8.8 (5.3)
6.3 (.81)
Abbreviations: PA, Phyisical Activity; min, minutes
a

Mean out of 16 weekly group sessions
Mean out of 15 weekly group sessions

b
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PA (min)
Mean (SD)
209 (136)
176 (405)
133 (105)
182 (82)
273 (230)
174 (62)
189 (131)

Table 4.7 Acceptability of the Weight-Wise II Program by Participants (n = 104) a, b
How would you rate these things about the Weight-Wise
Not Very Good
Program
or Not Good
Neutral
The session materials
0
2 (1.9)
The incentives or gifts provided at sessions
1 (.96)
4 (3.9)
The physical activity done at the group sessions
5 (4.8)
7 (6.7)
The foods prepared or provided for you to taste
2 (1.9)
9 (8.7)
The way women in your group interacted with each other
0
3 (2.9)
The group lead (health counselor)
0
1 (.96)
a

All data reported as n(%)

b

Rows may not total 100% because not all participants answered each question

Very Good
or Good
96 (92.3)
92 (88.5)
86 (82.7)
87 (83.7)
95 (91.3)
97 (93.3)
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CHAPTER V
EVALUATING THE PUBLIC HEALTH IMPACT OF THE WEIGHT-WISE II
PROGRAM USING THE RE-AIM FRAMEWORK
Introduction

In 2009, 30% of North Carolina adults were obese with the highest obesity
rates (34%) among residents between the ages of 45 and 64 (1). Overweight and
obesity are associated with increased risk for medical conditions including type 2
diabetes, cardiovascular disease, hyperlipidemia, hypertension, certain cancers (25) and psychosocial consequences including reduced quality of life, low self-esteem,
negative body image, anxiety, and depression (6-8). These medical and
psychosocial consequences are associated with increasingly high health care costs.
In North Carolina, health care costs for Blue Cross Blue Shield customers who were
obese were 32% higher compared to normal weight customers (9).

Intensive lifestyle or behavioral weight management interventions have been
successful in changing diet and physical activity behaviors and achieving clinically
significant weight loss (i.e., weight loss > 5% of body weight) (10-13) associated with
reduced risk of cardiovascular disease and type 2 diabetes (12, 14-16). In the
Diabetes Prevention Program (DPP), participants randomized to the lifestyle
intervention lost 5.6 kg while participants in the metformin and placebo groups lost

2.1 kg and 0.1 kg, respectively (p<0.001) (12). Additionally, the risk of developing
type 2 diabetes decreased by 58% for the lifestyle and by 31% in the metformin
group compared to placebo group. In the Look AHEAD (Action for Health in
Diabetes) study, participants randomized to the intensive lifestyle intervention lost
8.7±7.6 kg compared to 0.8±5.0 kg lost by participants randomized to the diabetes
support and education group (p<0.0001) (14). Higher weight loss was associated
with significantly greater improvements in risk factors glucose, hemoglobin A1c,
systolic and diastolic blood pressure, triglycerides, and HDL cholesterol.
In light of the positive results from clinical trials of intensive lifestyle
interventions, researchers have translated these interventions for delivery in real
world settings (17, 18). The RE-AIM framework is useful in evaluating translational
research because it includes components for reporting on internal and external
validity (19, 20). RE-AIM, reach, effectiveness, adoption, implementation, and
maintenance, is helpful in planning, conducting, and evaluating translational
research (21, 22). Although translational efforts have met with success (17, 23-26),
few studies have applied the RE-AIM framework to behavioral weight management
interventions (27, 28). Each of the 5 dimensions of the RE-AIM framework
contributes information that addresses issues of internal and external validity
important for evaluating the impact of health promotion interventions (19, 29).
Combining the dimensions to create a composite score assesses the public health
impact of the intervention (22, 30). The purpose of this paper is to describe the
evaluation of the Weight-Wise II Program, an intensive behavioral weight
management intervention in local health departments, using the RE-AIM framework.
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Weight-Wise II Program

The Weight-Wise II Program is described elsewhere (27). Briefly, the WeightWise II Program is an intensive behavioral weight management program adapted
from three evidence-based weight loss interventions: 1) the Diabetes Prevention
Program (DPP) (31, 32); 2) the Dietary Approaches to Stop Hypertension (DASH)
intervention tested in the PREMIER trial (33); and 3) the weight loss program of the
Weight Loss Maintenance (WLM) trial (11). Women ages 40 to 64 who met the
following criteria were eligible for participation: 1) BMI between 27.5 and 45 kg/m 2;
2) English speaking; 3) willing to lose 5% of more of initial body weight and follow
recommendations healthy dietary and physical activity patterns; 4) able and willing to
give informed consent; and 5) family income ≤ 250% of federal poverty guidelines
(27).

Participants were randomized into one of two groups: special intervention or
delayed intervention. The special intervention group received an intensive
intervention consisting of 16 weekly group sessions lasting 1.5 to 2 hours to promote
weight loss through decreased calorie intake and increased physical activity. The
delayed intervention group received a shorter 10-week version of the intervention
offered after the 16-week special intervention was completed. Participants in the
delayed intervention group received 2 newsletters with general health information
and Weight-Wise II program updates during months 2 and 4 of the 16-week
intervention.
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Materials for group sessions were adapted from the successful
implementation of the Weight-Wise Study (24). Each group session consisted of four
segments. Sessions started with Check-In, during which each participant’s weight
was measured and previous session content reviewed. During the Try It segment, a
variety of topics and activities were covered including planning ahead for meals and
identifying environmental triggers for physical activity and other support systems. Do
It, physical activity demonstration segments, and Taste It, food tasting and
demonstration segments were conducted alternatively during even and odd
numbered sessions, respectively. During these segments, participants had the
opportunity to participate in physical activities and sample healthy foods. The
session ended with Next Steps, 15 to 20 minutes of planning for the next week.

Methods

Theoretical Framework:

The RE-AIM framework consisting of five dimensions (reach, effectiveness,
adoption, implementation, and maintenance) across two levels (participant and
organizational or setting level) (20, 22, 34) is often used to plan and implement
evidence-based health promotion programs and evaluate the public health impact of
interventions (35-39). Reach is the percent and representativeness of interested
individuals. Effectiveness is the impact of the intervention on outcomes including
quality of life and negative consequences. Adoption refers to the participation rates
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and representativeness of settings and intervention staff that agrees to deliver a
program. Implementation refers to the integrity, quality, and consistency of program
delivery. Maintenance at the individual level is the extent to which participants
maintain behavior change and, at the setting level, refers to the extent to which the
program becomes institutionalized within the organization. Table 5.1 outlines our
operational definitions of the RE-AIM dimensions. Details of the assessment of each
RE-AIM dimension are described below.

Measures

Reach: As previously described (27), reach was calculated as: 1) the number
of enrolled participants relative to the number of eligible and interested women. To
assess reach, interventionist screened potential participates to determine eligibility
for participation in the Weight-Wise II Program. Prescreening logs (Appendix D)
were used to determine the total number of women eligible to participate and
reasons for non-participation.

Effectiveness: To assess effectiveness, we measured the impact of the
intervention on important outcomes. The primary outcome was weight change.
Participants were weighed at baseline, during each weekly group session, and at the
5 month follow-up. Weight was measured with a SECA 770 digital scale (SECA
Corporation, Hanover, MD). The average of the 2 or 3 weights was recorded to the
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nearest 0.1 pound. Weight change was calculated as the 5 month follow up weight
minus baseline weight.

Secondary outcomes included measures of participant behavioral strategies.
Participants were given a food and fitness diary (Appendix O) to record type and
minutes of moderate intensity physical activity each day of the week. Food and
fitness diaries were reviewed weekly by the interventionist. We assessed the
number of days the diary was kept per week and the number of minutes of weekly
physical activity. Attendance for each group session was documented by the
interventionists using the Group Session Attendance Form (Appendix J).

Adoption: Adoption by health departments was calculated as the number of
interested health departments relative to the total number of eligible health
departments (27). Eligibility for participation in the Weight-Wise II Program and
characteristics of interested health departments were captured during recruitment on
the Health Department Application (Appendix A). Sites were selected using an
optimized probability sampling protocol to ensure 1) the 6 participating health
departments were representative of small, medium, and large counties; 2) no more
than 1 health department was from the same health district; 3) a 30% racial/ethnic
minority population in at least half of the sites; 4) no more than 1 site with a
bachelor’s level health educator; and 5) no more than 1 health department more
than 150 miles from Chapel Hill (40). Each health department identified a staff
member, who was a registered nurse assigned to patient education roles, registered
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dietitian, or health educator, to serve as the Weight-Wise II Program Interventionist
along with an assistant. Interventionists were asked about their education and work
experience, adult weight management experience, and perceived training needs on
the Interventionist Survey (Appendix Q).

Implementation: To determine the extent to which the Weight-Wise II
Program was implemented, we examined adherence to intervention protocols,
fidelity to delivery, and adaptations. Adherence was assessed by determining the
number of group sessions held by each interventionist, the session duration, and
whether non-attending participants were contacted by the interventionist. We
determined the number of unique group sessions held at each site using the Group
Session Attendance form. Additionally, this form was used to record participant
attendance and non-attendance. For an unplanned absence, the interventionist
indicated if a follow-up contact occurred with the participant. Session duration was
recorded using the Monitoring Checklist (Appendix K) during direct observations of
group sessions or using the Content Accuracy Checklist (Appendix L) during a
review of audio recordings of group sessions.

We assessed delivery fidelity by determining the quality, comprehensiveness
and accuracy of delivery of program materials. Of the 16 group sessions, 5 sessions
per health department were monitored using the Monitoring Checklist to determine
quality of program delivery. Two group sessions were directly observed while 3
group sessions were audio-taped for review. Quality of delivery indicated how well
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the program was delivered overall. To assess quality of delivery, research staff was
trained to complete the Monitoring Checklist that was organized into sections
corresponding with the format of group sessions (Check In, Try It, Next Steps, and
Taste It or Do It). Since Do It and Taste It segments occurred during alternating
group sessions, checklists are scored on Core Segments (Check In, Do It, and Next
Steps) and Core Plus Segments (Check In, Do It, Taste It or Try It, and Next Steps).
Each section of the Monitoring Checklist consisted of 3 questions rated on a 5-point
scale with responses ranging from 1 = not at all to 5 = completely. The 3 section
questions were averaged to determine the section score. Subsequently, section
scores were averaged to calculate the overall session score. Additionally, three
open-ended questions allowed the rater to provide session summary notes and
comments.

To assess accuracy and comprehensiveness of the program material
delivered, 3 of the 16 group sessions were audio-taped at each health department
(i.e., 18 sessions totaling 27-36 hours). Accuracy was defined as the extent to which
the interventionist provided correct information on program session topics.
Comprehensiveness was defined as the degree to which the interventionist covered
program materials. Two trained research staff reviewed the group session audio
tapes using the Content Accuracy Checklist. Again, the checklist was organized into
sections corresponding with the group session format.
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Adaptations to the intervention were captured using various methods prior to,
during, and post intervention implementation. The Adaptation Rationale Form was
provided to each interventionist to document adaptations after review of program
materials but prior to implementation. Interventionists discussed unplanned
adaptations (e.g., changes in planned physical activity due to weather conditions)
during weekly interventionist conference calls. Post intervention, interventionists
were asked to identify adaptations to the program on the Staff Survey (Appendix N).
This survey was also used to assess facilitators and barriers to program
implementation.

Maintenance: We assessed maintenance to determine the extent to which
the Weight Wise II Program is integrated into the programs and services offered at
participating health departments. Immediately following program implementation,
interventionists were given a Staff Survey consisting of 2 items assessing intent to
implement the Weight Wise II Program again. Subsequently, three years after
program implementation, 3 items on the Post Intervention Health Department
Capacity Survey (Appendix R), determined whether health departments continued
to implement the Weight Wise II Program after the study, identified the continued
program components, and assessed the duration for continued implementation (i.e.,
less than 6 months, 6 to 12 months, or more than 12 months).
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Analysis

Statistical analyses were performed using SAS version 9.3 (SAS Institute Inc.,
Cary, NC) and the IBM SPSS Statistics for Windows, Version 20.0 (Armonk, NY:IBM
Corp.). Descriptive statistics were calculated for measures of implementation fidelity,
the primary outcome, and secondary outcomes. The results for each RE-AIM
dimension are detailed below. We used chi-square to assess whether follow-up
contact with participants who missed a group session varied by site. We used t test,
adjusting for site effect, to test the association between weight loss and participant
acceptability, fidelity measures and interventionist’s characteristics, and fidelity
measures and weight loss.

Results

Reach: Details of reach have been previously reported (27). In short, there
were a total of 432 pre-screened respondents, of which 213 (89%) were eligible and
interested in study participation. We reached 44% (n=189) of the target population
who were interested and eligible for study participation. Unavailable during group
session time was the most common reason respondents gave for having no interest
in the study. Eligible and interested respondents who did not enroll (n=24) either
missed their scheduled appointment or a specific reason was not determined. Of the
189 women enrolled in the study, 126 were randomly assigned to the special
intervention group and the remaining 63 to the delayed intervention control group. A
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little more than half (53%) of study participants were African American. Participants
had a mean age of 50.8 years with an average of 13 years of education. Fewer than
half (42%) were married or living with a partner.

Effectiveness: Table 5.2 summarizes primary and secondary outcomes by
site. The primary outcome was weight change, calculated as the 5 month follow-up
weight minus the baseline weight. Of the 91 participants with baseline and 5 month
follow-up weights, the mean weight loss was 3.8 kg (SD = 4.9). The secondary aims
were measures of participant behavior including attendance and self-monitoring
using food and fitness diaries to track minutes of daily physical activity. Participants
attended a mean of 11 (SD = 4.1) weekly group sessions. Food and fitness diaries
were kept for a mean of 6 (SD = 0.8) days per week for 9 (SD = 5.3) weeks.
Participants averaged 189 (SD = 131) minutes of physical activity each week.

Adoption: Detailed descriptions of adoption have been reported elsewhere
(27, 40). In summary, 81 of 85 county health departments and regional health
districts in North Carolina within 200 miles of the research center were invited to
participate in the study. Of the 81 potential sites, 68 (84%) responded with 25 (37%)
of those indicating they were not eligible to apply. From the remaining 43 (63%) sites
that were eligible for study participation, 30 (70%) indicated interest in participating.
Eligible and interested sites had larger populations than ineligible or eligible but not
interested sites (27). Sites that did not respond had smaller staff and were in smaller
counties with smaller minority populations. These sites were also less likely to
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participate in programs targeting low-income women ages 40-64 years (e.g. National
Breast and Cervical Cancer Early Detection Program (NCBCCEDP) or WellIntegrated Screening and Evaluation for Women Across the Nation (WISEWOMAN))
(40).

Interventionists’ characteristics are detailed elsewhere (40). The 6
participating health departments identified an interventionist to implement the
Weight-Wise II Program. All 6 interventionists had bachelor’s degrees or higher with
a mean of 10 years public health work experience. While 4 interventionists had
previously developed, implemented or evaluated a weight management intervention,
only 1 had received training specific to adult weight management.

Implementation: The extent to which the intervention was implemented at
each site is presented in Table 5.3. All 6 sites held 16 weekly group sessions 2
times per week as required by the intervention protocol. However, one site held 1
extra weekly group session (i.e., the same session 2 times in one week) to conduct
blinded weights while another held 3 extra sessions (i.e., 3 different sessions) to
work one-on-one with a participant due to the participant’s work schedule.

Session duration for Core Segments (Check-In, Try It, and Next Steps),
expected to last from 50-90 minutes, averaged 72 minutes (SD = 11.2) with a range
of 47-102 minutes. Session duration for Core Plus Segments (Check-In, Try It, Next
Steps, and Taste It or Do It) planned for 90-120 minutes, averaged 97 minutes (SD =
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12.6) with a range of 75-115 minutes. Of 526 unplanned absences, interventionists
attempted a follow-up contact for 334 (65%) unplanned absences. There was a
significant difference between sites in follow-up contacts interventionists made to
participants with an unplanned absence (2(5) = 124.6; p<.001). Sites 3 and 4 had
the lowest percentage of follow-up contacts while sites 1 and 5 had the highest
percentage of follow-up contacts.

The quality, accuracy, and comprehensiveness with which interventionists
delivered the Weight-Wise II Program at their sites are detailed in Table 2.3. Quality
indicated how well the program was delivered overall. Accuracy was the extent to
which the interventionist provided correct information on program session topics.
Comprehensiveness was the degree to which the interventionist covered program
materials. Overall, the quality of program delivery averaged 3.1 (SD = 0.67) out of 5
for Core Segments (Check-In, Try It, and Next Steps) and 3.2 (SD = 0.69) out of 5
for Core Plus Segments (Check-In, Try It, Next Steps, and Taste It or Do It).
Interventionists delivered the Core Segments and the Core Plus Segments with
similar accuracy, 98% and 97% respectively. The comprehensiveness of Core
Segment program material delivered ranged from 58% to 98%. While 55% to 88% of
Core Plus Segment material was comprehensively delivered.

We looked at the association between selected interventionist characteristics
(i.e., years worked in public health, years employed at participating health
department, and previous experience developing, implementing, and evaluating a
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weight management program) as assessed on the Interventionist Survey and
implementation fidelity measures of quality, accuracy, and comprehensiveness of
delivery of Core and Core Plus Segments. Although only with statistical significance,
interventionists with previous weight management experience delivered the Core
Segments (Check In, Do It, and Next Steps) with lower quality (p=0.05) compared to
interventionists with no previous weight management experience. However, the
duration for Core Segments was significantly longer (p=0.01) for interventionists with
no previous weight management experience.

Maintenance: Immediately after implementation, all but one of the six
interventionists was uncertain about the intent of the health department to continue
implementing the Weight Wise II Program. However, one of the interventionists
noted that staff had inquired about participating in the program. Three years postintervention, health directors of participating health departments were asked to
indicate if the Weight-Wise II Program was continued after the end of the
intervention on the Post-Intervention Health Department Capacity Survey. All 6
health directors responded; however, one response was via email instead of the
survey. Sixty-seven percent (n=4) of the health directors indicated that their health
department did not continue implementing the program after the intervention ended.
One health department continued the full 16 week program for less than 6 months
after intervention completion. Another health department continued to implement
components of the Weight Wise II Program for more than 12 months post
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intervention. Additional information on the intervention components that were
continued was not provided.

Researchers have been encouraged to develop RE-AIM summary indices
(41-43). Scores were averaged across dimensions to determine a summary score
for each site (Table 5.4). Since all interventionists delivered the required number of
sessions for the scheduled duration, a score of 1.0 was given for dose delivered and
session duration. Likewise, all sites received a score of 0.70 for adoption as this was
the overall adoption rate for the Weight-Wise II Program. Maintenance was scored
as follows: 0 points if the program was not continued; 0.33 points if the program was
continued less than 6 months; 0.66 points if the program was continued for 6 to 12
months; and 1 point if the program was continued for greater than 12 months.

Discussion

This study is one of the first to evaluate a weight loss program in a public
setting using the RE-AIM framework. Furthermore, to our knowledge this is the first
behavioral weight management program evaluation to calculate RE-AIM summary
indices. We believe the use of such indices to compare differences between sites is
especially useful when translating clinical trials for use in real world settings.

Multiple measures were used to assess fidelity to implementation including
adherence to intervention protocol and quality, comprehensiveness, and accuracy of
85

program delivery. To further understand interventionists’ differences in
implementation, we calculated associations between selected interventionists
characteristics and fidelity to implementation. When including Core Plus segments
(i.e., Taste It and Do It), session duration was significantly longer for those
interventionists with no previous adult weight management experience. During these
segments, participants were given the opportunity to sample healthier foods and
participate in physical activities. Interventionists without previous experience may
require more time to demonstrate activities. Furthermore, demonstration of activities
was not a part of the interventionists training. Therefore, those without previous
weight management experience may require training on how to demonstrate
activities during group sessions.

To determine quality of program delivery, we assessed whether or not the
interventionist provided activities and opportunities for participants to develop social
support and create personal plans and goals. Although not significant, there were
differences between interventionists with and without previous adult weight
management experience for quality scores and comprehensiveness scores.
However, based on these findings, the quality scores may actually reflect the
interaction or level of rapport between the interventionist and participants. This may
also have been seen in the comprehensiveness scores. While not significant,
interventionists with no experience had lower comprehensiveness scores. These
interventionists may use their time building rapport by interacting with participants.
Also, conversations during group sessions often included participants sharing
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information about daily life events. While group sessions may be a source of
empathy and social support for participants (44), if the duration of conversations is
extensive then time may not allow for delivery of group session program material.
Therefore, interventionists may need specific training on facilitating group
discussions back to program material topics.

Thirty of 43 (70% adoption) health departments indicated interest in
participating in the intervention. Each health department selected an interventionist
and assistant from current staff members. Although the selection of current staff
members allowed each health department the opportunity to integrate the
intervention into existing programs and services provided, of the 6 sites
implementing the program, only 2 maintained the program post intervention. One
site continued the complete program for less the 6 months while the other continued
implementing components of the program for more than 12 months. We did not elicit
additional information from sites about facilitators and barriers to continued program
delivery. However, one health director stated the funding was the main factor for not
maintaining the program. In the future, when assessing long term maintenance,
information on barriers and facilitators to maintenance should be collected.

Since there are no referents for interpreting the meaning of RE-AIM summary
scores (41), we used dimension summary scores to compare the Weight-Wise II
Program across sites. The examination of fidelity and outcome measures
individually, raised questions. For example, the interventionist with the lowest
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quality score (site 5), had the highest weight loss score. However, when comparing
the RE-AIM summary scores, this site had the second highest overall score. Site 5
may have had an overall high score because of high scores on many other
components including participant enactment (e.g., days and weeks diary kept,
minutes of physical activity), follow-up contact with non-attenders,
comprehensiveness, and accuracy. In contrast, although site 4 had the highest
overall summary score, comprehensiveness of delivery and participant enactment
for minutes of weekly physical activity were the lowest of all sites and participant
weight loss of >5% was second lowest. This was the only site that maintained the
Weight-Wise II Program for greater than 12 months; thus, receiving the highest
score for maintenance which increased the average. When omitting the
maintenance score, the overall score for site 5 is 0.66 compared to 0.61 for site 4.

These are examples of how using the summary scores can provide a
different perspective for evaluating the public health impact of interventions in public
health settings. The relative importance of each measure included in calculating REAIM scores must be determined for each intervention. It should also be determined
whether some dimension scores should carry more or less weight than others.
However, caution must be taken to not obscure important measures (41).
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Strengths and Limitations

This study had a number of noteworthy strengths and limitations. Strengths
included our methods of evaluating implementation fidelity and maintenance.
Implementation fidelity was assessed using multiple methods including audio
recording of group sessions and on-site observations. Although observations can be
costly, they are considered more accurate than self-report (45). While audio
recordings do not capture certain types of communication or environmental cues,
they are less intrusive and less costly than observations (46). Though some recent
intervention research studies have assessed maintenance as the organization’s
intention to continue the program (47, 48), we had the opportunity to determine longterm maintenance of Weight-Wise II Program. Researchers may report intention to
continue delivering a program rather than maintenance or institutionalization of a
program over a specified time period due to a lack of funding to conduct this postintervention assessment (49).

Our study also has several limitations. First, funding restraints required
limiting the number of interested and eligible sites included in the study. Therefore,
at the organizational level, there were a small number of health departments. To
improve generalizability, an optimized probability sampling protocol was used to
select a representative sample of health departments. Second, measures based on
data from food and fitness diaries are subject to participant reporting biases. A
systematic review of the literature to determine agreement between subjectively and
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objectively assessed physical activity in adults found that self-reported physical
activity was overestimated in studies focusing on overweight and obese adults (50).
However, in contrast to these findings, a separate review of self-monitoring in weight
loss studies consistently found a significant association between self-monitoring and
weight loss (51).

Conclusions

Despite the study limitations, this evaluation demonstrates the use of the
RE-AIM framework in evaluating the translation of a weight management
intervention in public health settings. Since this intervention is designed for
translation into a public health setting, it is possible that additional measures at the
setting level are needed to fully capture the dimensions of adoption and
maintenance. Future research is needed to refine the use and interpretation of the
summary indices for researchers, stakeholders, and decision-makers.
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Table 5.1
Program Specific Description of RE-AIM Dimensions, Measures, and
Sources of Data
Dimension
Reach

Description
Participation by target
population and
representatives of
participants

Effectiveness

Impact of the WeightWise II Program on
primary and secondary
outcomes

Adoption

Participation and
representativeness of
invited health
departments and
interventionists

Implementation

Extent to which the
Weight-Wise II Program
was implemented as
intended

Maintenance

Extent to which
participating health
departments continued
the implementing the
Weight-Wise II Program

Measure(s)
1. Percentage of eligible and
participating women
2. Characteristics of
participants compared to
non-participants
1. Weight change
2. Minutes physical activity
per week
3. No. days FFD kept
4. No. of group sessions
attended

Data Source(s)
Prescreening Log

1,4. Group Session
Attendance Form
2-4. Food and
Fitness Diary

1. Percentage of eligible and 1. Health
participating health
Department
departments
Application
2. Health
2. Characteristics of
Department
participating to nonCapacity Survey
participating health
(baseline)
departments compared
1. Adherence
1a, 1c. Group
a. No. of group sessions
Session Attendance
b. Session duration
Form
c. Participant follow-up
1b, 2b-2c. Content
2. Delivery fidelity
Accuracy Checklist
a. Quality
1b, 2a. Monitoring
b. Accuracy
Checklist
c. Comprehensiveness
3. Adaptation
3. Adaptations
Rationale Form
3. Interventionist
Conference Call
Minutes
1. No. health departments
1. Health
maintaining program
Department
implementation
Capacity Survey
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Table 5.2
Weight Change and Measures of Participant Behavioral Strategies:
Attendance, Days and Weeks Food and Fitness Diary Kept, and Weekly Physical Activity,
by Site
Food and Fitness Diary
Weight
Change (kg)
Attendance a Weeksa
n
Mean (SD)
Mean (SD)
Mean (SD)
Site 1 20
-4.7 (3.9)
11.9 (4.0)
10.5 (4.7)
Site 2 19
-3.1 (5.2)
12.1 (2.9)
9.8 (4.5)
Site 3 17
-1.0 (4.4)
8.1 (.95)
4.4 (3.9)
Site 4 21
-3.9 (3.1)
11.6 (4.1)
8.3 (5.7)
Site 5 13
-6.1 (6.6)
10.5 (14.7)
10.3 (4.8)
Site 6 11
-4.5 (2.0)
11.0 (1.5)
10.1 (2.0)
Total
101
-3.8 (4.9)
11.0 (4.1)
8.8 (5.3)
Abbreviations: PA, Phyisical Activity; min, minutes
a

Mean out of 16 weekly group sessions
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Days/week
Mean (SD)
6.1 (.89)
6.5 (.70)
6.2 (.95)
6.5 (.61)
6.7 (.63)
6.0 (.30)
6.3 (.81)

PA (min)
Mean (SD)
209 (136)
176 (405)
133 (105)
182 (82)
273 (230)
174 (62)
189 (131)

Table 5.3

Measures of Implementation Fidelity, by Site
Session Duration, min
Group
Follow-up
a
b
mean (SD)
Sessions , Contacts ,
n(%)

n(%)

Core e
70.4 (11.4)
73.5 (9.3)
69.5 (.71)
78.0 (17.7)
62.2 (19.8)
75.1 (24.1)

Core Plusf
95.7 (12.9)
98.0(16.8)
84.0(7.1)
103.7 (5.7)
89.5 (13.4)
109.0 (1.4)

Site 1
32 (16.2)
99 (99)
Site 2
34 (17.3)
38 (80.5)
Site 3
35 (17.8)
64 (38.8)
Site 4
32 (16.2)
36 (52.9)
Site 5
32 (16.2)
63 (85.1)
Site 6
32 (16.2)
34 (60.7)
Abbreviation: min, Minutes
a
16 weekly groups session on two separate days each week
b 2
 (5)=124.6; p<.0001

Accuracy, %
(n=18)
Core e
99
99
98
99
97
98

c

Comprehensiveness, %
(n=18)

Core Plusf
99
96
95
99
97
97

c

Core e
75
72
75
71
93
82

(n=29)d
Core Plusf
75
67
68
62
84
75

c

Number of group sessions audiotaped for monitoring, 3 per health department

d
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Number of group sessions audiotaped or observed for monitoring, 5 per health department except site 4

e
f

Core segments of group session comprised of Check In, Try It, and Next Steps

Core Plus segments of group sessions comprised of Check In, Try It, Next Steps and Taste It or Do It

Quality, %
Core e
64
57
58
74
52
65

Core Plusf
70
58
59
71
53
68

Table 5.4

Scores for each RE-AIM Dimension, by Site

Dimension

Site 1 Site 2 Site 3 Site 4 Site 5 Site 6

Reach
Numerator: No. enrolled participants
Denominator: No. eligible and interested
Score

40
75
0.53

33
63
0.52

34
84
0.40

36
96
0.38

25
70
0.36

21
44
0.48

Effectivenessa
Weight loss >5%
Weeks food and fitness diaries kept
Days/week food and fitness diaries kept
Attendance
Physical activity > 150 minutes/week
Score

0.61
0.69
0.86
0.75
0.55
0.69

0.23
0.62
0.86
0.75
0.58
0.61

0.14
0.27
0.86
0.50
0.52
0.46

0.36
0.50
0.86
0.75
0.29
0.55

0.54
0.63
1.00
0.69
0.69
0.71

0.54
0.63
0.86
0.69
0.45
0.63

Adoption
Numerator: No. health departments interested
Denominator: No. health departments
interested and eligible
Score
0.70

0.70

0.70

0.70

0.70

0.70

Implementationb
Dose delivered
Session duration
Follow-up with non-attenders
Quality - Core Segments
Comprehensiveness - Core Segments
Accuracy - Core Segments

1.00
1.00
0.99
0.67
0.73
0.99

1.00
1.00
0.81
0.58
0.71
0.99

1.00
1.00
0.39
0.58
0.70
0.98

1.00
1.00
0.53
0.74
0.68
0.99

1.00
1.00
0.85
0.52
0.92
0.97

1.00
1.00
0.60
0.65
0.83
0.98

Score - Core Segmentsc

0.90

0.85

0.78

0.82

0.88

0.84

0.74
0.99
0.69

0.67
0.96
0.60

0.70
0.95
0.64

0.66
0.99
0.76

0.84
0.97
0.53

0.81
0.97
0.68

Score - Core Plus Segmentsd

0.87

0.82

0.78

0.82

0.86

0.85

Maintenance
Score

0.00

0.00

0.00

1.00

0.33

0.00

Summary Score - Core Segments
Summary Score - Core Plus Segments

0.56
0.56

0.54
0.53

0.47
0.47

0.69
0.69

0.60
0.59

0.53
0.53

Comprehensiveness - Core Plus Segments
Accuracy - Core Plus Segments
Quality - Core Plus Segments

a

The effectiveness summary score for each site was derived by averaging the measures of our
primary and secondary outcomes.
b

Implementation was derived by averaging the fidelity measures.

c

Core segments of group sessions comprised of Check In, Try It, and Next Steps

d

Core Plus segments of group sessions comprised of Check In, Try It, Next Steps and Taste It or Do It
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CHAPTER VI
ASSESSING NORTH CAROLINA’S LOCAL HEALTH DEPARTMENTS CAPACITY
TO IMPLEMENT INTENSIVE BEHAVIORAL WEIGHT LOSS PROGRAMS
Introduction

In the past 30 years, the percentage of obese adults in North Carolina has
doubled to 30% of the population (1). Overweight and obesity increase risk for
chronic conditions such as diabetes and cardiovascular disease. Efficacy trials
focused on changing lifestyle behaviors have shown that weight loss is beneficial for
reducing cardiovascular risk factors, and preventing or delaying diabetes onset (2,
3). Moreover, weight loss interventions adapted from efficacy trials have been
delivered in various practical settings including churches, primary care practices,
and YMCAs and have generally been shown to be effective (4, 5).

Delivery of obesity-control services by health departments may be a vital part
of successfully combating the obesity epidemic (6). State health departments are
uniquely positioned to support and enhance obesity prevention efforts (7). Functional
local health departments (LHD) not only understand health issues confronting the
community but also engage the community to address health issues and provide
timely, evidence-based health programs and interventions implemented by trained

staff (8). However, state and local infrastructure and capacity must exist to enable
health departments to address risk factors contributing to overweight and obesity.

General assessments of LHD capacity (primarily of agency staff and services)
are conducted periodically, both on the national (9) and state level (10). An
assessment of North Carolina’s LHDs performance in diabetes prevention and
control found that most LHDs had limited capacity (e.g., staff and services or
activities) to conduct diabetes prevention or control programs (11). However, even
when staff is available, it cannot be assumed that services are provided. In a profile
of public health educators in North Carolina, Glascoff and colleagues (12) noted that
lone health educators with administrative roles may lack the time to deliver
programs. Additionally, in order to meet requirements of the North Carolina
Statewide Health Promotion program to focus on policy and environmental change
strategies for addressing physical inactivity, poor diet, and tobacco use, health
departments transferred some services (e.g., adult health, home health, prenatal,
and child health) to local hospitals and community health centers which allowed for
transition of limited resources to community-based programs and interventions (13).

A targeted assessment of LHD capacity to conduct weight loss programs
provides a better understanding of programs, services, and resources available to
prevent and control chronic disease risk factors (11). Prior to implementation of the
Weight-Wise II Program (14, 15), an intensive behavioral weight loss program, an
assessment of the capacity of the 6 local health departments selected to implement
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the program was conducted. Now that Weight-Wise II has been successfully
implemented, the question of statewide capacity for broader implementation remains
an important one to answer. Of the 6 sites implementing the Weight-Wise II
Program, half the interventionists indicated no weight management services were
available in their community while the remaining half indicated private gyms and
commercial weight loss programs were available.

The purpose of this study is to assess North Carolina local health
departments’ capacity to provide weight loss services, in the form of evidence-based
behavioral lifestyle interventions. To do this, we adapted the Weight-Wise II
Program’s health department capacity survey to assess the capacity of all 85 health
departments and districts in North Carolina to implement an intensive weight loss
program. In this paper, we describe the characteristics of health departments and
resources (e.g., budgets, staff) available to implement weight loss programs.

Weight-Wise II Program Overview

The Weight-Wise II Program is an intensive behavioral weight loss program
for low-income, mid-life women ages 40-64 years. The program, consisting of 16
weekly group sessions, was designed for implementation in local health care
settings. Health departments were recruited at a meeting of North Carolina local
health department directors, by mail, or through email lists to health directors,
nursing directors, health educators, and health department participating in the North
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Carolina Breast and Cervical Cancer Control Program (BCCCP) and WISEWOMAN
(Well-Integrated Screening and Evaluation for Women Across the Nation). As a part
of the recruitment process, health departments completed an application which
assessed 1) agency eligibility; 2) available educational programs and services; 3)
staff positions; and 4) reasons for not applying for the program. This assessment
survey was sent to 85 local health departments and districts.

Six local health departments were selected to participate in the Weight-Wise
II Program using an optimized probability sampling protocol to ensure: 1) no more
than 1 health department from the same health district; 2) no more than 1 site with a
bachelor’s level health educator versus a dietitian, registered nurse, or master’s level
health educator; 3) at least 3 sites with a 30% racial/ethnic minority population; 4)
two sites from each tertile of county population representative of small counties
(population ≤46,500), medium counties (population 46,501-130,000), and large
counties (population≥130,001); and 5) no more than 1 health department located
more than 150 miles from Chapel Hill for logistical purposes.

Methods

We asked local health directors or their designee of North Carolina’s 85
health departments (79 are single county health departments and 6 are multi-county
district health departments) to complete an online survey assessing capacity to
implement intensive behavioral weight loss programs. Health departments were
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given 2 months to complete the survey. As an incentive, respondents were given the
opportunity to enter a drawing to win one of five $50 Amazon gift cards.

Survey Design

The Post-Intervention Health Department Capacity Survey (Appendix R)
was adapted from the Health Department Capacity Survey (Appendix B) which
assessed the capacity of the 6 health departments in North Carolina that participated
in the Weight Wise II Program (15). The survey consisted of 17 items assessing the:
1) general programs and services offered on-site and off-site; 2) format (e.g., group
based, individual) used to deliver programs and services; 3) type of adult weight
management programs and services offered in 2012 and provided between January
2008 and December 2011; 4) collaborations with community agencies to provide
weight management programs and services; 5) numbers of full time equivalents
(FTEs) and part time staff involved in delivering health education programs and
patient education; 6) health department’s annual budget; 7) number of years served
by the current health director.

Health Department Recruitment – Data Collection

Prior to recruitment of health departments, we contacted the Health
Promotion Committee of the Association of Local Health Directors to create
awareness among health directors for the post-intervention capacity survey. As a
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result, the survey was mentioned at the October 2012 annual meeting of local health
directors. The following month, an email (Appendix S) providing an overview of the
study and survey was sent to health directors of North Carolina’s 85 health
departments and districts. About one week later, an email (Appendix T) containing
a link to access the survey in Qualtrics (Qualtrics, Provo, UT), an online survey tool,
and a unique password to take the survey were sent to the health directors. Nonresponders received a reminder email (Appendix U) with the survey and password
the next week. Approximately 2 weeks later, non-responders received a second
reminder email (Appendix V). The final reminder email (Appendix W) was sent to
non-responders the following week. Upon completion of the study, a final email was
sent to thank respondents for participating in the study and to notify the five Amazon
gift card winners.

Analysis
Analyses were performed using the Statistical Package for the Social
Sciences version 20.0 (SPSS, Chicago, IL). Descriptive statistics were calculated for
survey items. Chi-square analyses and ANOVA, as appropriate, were conducted to
examine differences between small, medium, and large health departments.
Variables examined included the number of staff (e.g., registered dietitians (RD),
non-RD nutritionists, bachelor’s level health educators, master’s level health
educators, registered nurses, and other staff) involved in weight management
programs, availability of programs and services including adult weight management
programs and services, type of programs and services offered, mean tenure of
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health director, and mean budget. Winners of the five Amazon gift cards were
chosen using Proc SURVEYSELECT (SAS version 9.3, SAS Institute Inc., Cary,
NC).

Results

Table 6.1 details characteristics of health departments and counties in North
Carolina. Health departments were categorized by tertile of county population for
representativeness of small, medium, and large counties as follows: 1) small
counties, population ≤46,500; 2) medium counties, population 46,501-130,000; 3)
large counties, population≥130,001(15). In general, health departments that
responded to the survey were not statistically different from non-responders. The
slightly higher mean county population, mean percent minority, and mean number of
staff for responding health departments may be due to counties with larger
populations responding to the survey. Of the 85 LHDs, 55 responded for a response
rate of 65%. In addition to health directors (67%), surveys were completed by a
health educator/health promotion manager (18%), registered dietitian
(RD)/nutritionists (9%), health services coordinator/director (6%), or the
administrative assistant to the health director (2%). Health director’s tenure ranged
from 1 month to 36.5 years with a mean of 8.1 years (median, 4.4; interquartile
range [IQR], 1.4-12.0).
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Health department budget and staffing

Budgets categorized by size of the health department are shown in Table 6.2.
Overall, health departments reported budgets ranging from $1.25 million to $38
million with a mean of $7.43 million. There was a significant difference (p<.001)
between budgets based on health department size. As expected, budgets increased
as the size of the health department increased with overlap in budget ranges most
likely due to health department sizes at the extreme ends of county population
ranges. Table 6.3 shows the total and mean number of staff involved in patient and
community education at health departments. There were significant differences
among health departments in the mean number of registered dietitians, nonregistered dietitian nutritionists, and bachelor-level health educators (bold in Table
6.3).

Overall, health departments reported a total of 437 full-time equivalents
(FTEs) involved in patient and community health education. FTEs most frequently
delivering health education programs were nutritionists who were not registered
dietitians (23%), bachelors level health educators (19%) and registered nurses
primarily responsible for patient education (19%). A total of 31 part-time positions
were reported. Occupations with the highest frequency of part-time staff were
registered dietitians (26%), master’s level or certified health educators (23%), and
other staff involved in delivering health education programs (23%).
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Health department programs and services

Figure 6.1 presents the programs and services offered at health
departments. While the majority of health departments offered on-site diabetes
programs (73%) and community health education (91%), about half (51%) offered
adult nutrition counseling for health promotion and risk reduction. Fewer health
departments offered these programs off-site with the exception of community health
education, offered off-site by 60% of health departments (Figure 6.2). Other
programs and services offered on- and off-site include the Special Supplemental
Food Program for Women, Infants, and Children (WIC), Expanded Food and
Nutrition Educational Program (EFNEP), WISEWOMAN, BCCCP, Pregnancy Care
Management, Care Coordination for Children (CC4C), environmental/home health,
family planning, and communicable disease control (e.g. AIDS/HIV, STD/STI, TB).
Other programs and services offered on-site only include adult and child primary
care, medical nutrition therapy, tobacco cessation, dental care, and chronic disease
control, monitoring, and treatment.

Seventy-six percent of the health departments delivered community health
education in a group format. A little more than half (53%) of the health departments
offered diabetes programs in a group format (Figure 6.3). In contrast, only about
18% of the health departments provided adult nutrition counseling in a group setting.
Other programs and services held in group settings include school based nutrition
education, WIC, and stress management.
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Adult weight management services

Of the 55 health departments, those that did not offer adult weight
management services increased slightly from 15% (n=8) between January 2008 and
December 2011 to 22% (n=12) between January and December 2012. However,
15% (n=8) of respondents did not know what type of adult weight management
services were provided, 16% of health departments offered individual counseling,
6% offered group based counseling, and 6% offered both individual and group
based counseling between January 2008 and December 2011. In 2012, most health
departments offered individual counseling (35%) or group based counseling (26%)
adult weight management programs on- or off-site. Few health departments (9%)
offered both individual and group based counseling (Table 3.4). Other types of adult
weight management programs were offered online (2%) and through a physician
referral program (2%).

Collaborations to offer adult weight management services

In 2012, a little more than half (53%) of the 55 health departments
collaborated or partnered with other agencies to provide adult weight management
programs. The agencies health departments most identified as current collaborators
included faith-based organizations (n=16), employee groups (n=15), Expanded Food
and Nutrition Program (EFNEP)/ Cooperative Extension (n=15), other state or local
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government agencies (n=14), and businesses (n=14). Retirement centers (n=4)
were identified as one of the three agencies (YMCA/YWCA, n=5; private gyms, n=3)
with the least health department collaborations for weight management services.
Senior centers and the Department of Aging were identified as other agencies with
which two health departments currently collaborate with to offer weight management
services.

Similarly, between January 2008 and December 2011, 55% of health
departments collaborated with other agencies. Between January 2008 and
December 2011, health departments most collaborated with faith based
organizations (n=15), employee groups (n=14), and other state or local government
agencies (n=12). In contrast, fewer health departments collaborated with retirement
centers (n=2), private gyms (n=3), the YMCA/YWCA (n=5), and private practice
physicians (n=5).

Discussion

We assessed the capacity of local health departments in North Carolina to
provide weight loss programs and services. However, many questions regarding
health department capacity to implement behavioral weight loss programs remain
unanswered. Although we found that budgets differed significantly between small,
medium, and large health departments, we do not know how this difference affects
the availability of weight loss programs and services. The Weight-Wise II Program,
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offered in 6 local health departments, reached 1.2% of approximately 35,141 lowincome women with a BMI ≥ 30 within the counties of participating health
departments. Even if all other counties in the state had a similar reach, the majority
of people needing obesity treatment are undoubtedly underserved.

Our results show that 80% of health departments provided some type (i.e.
individual counseling, group based counseling, or both) of adult weight management
programs and services. We also found that 55% of health departments offered adult
nutrition counseling for health promotion and disease prevention. This is in contrast
to results of the Local Health Department Survey – FY 2011 in which 83.5% of all 85
North Carolina health departments reported that they offered some type of nutrition
counseling for health promotion and risk reduction (1). This difference may be due to
our specification of adult nutrition counseling. The nutrition counseling services
offered by health departments as reported in the Local Health Department Survey
may include those health departments that also provide nutrition counseling
programs and services to children and adolescents.

Interestingly, 15% of health directors did not know if changes were made in
the availability of the types of adult weight management programs and services
currently offered and those offered between January 2008 and December 2011. This
is not surprising because almost half (49%) of the health directors have served in
their current position for less than 5 years and 18% have served less than one year.
However, changes in the provision of unmandated programs and services, such as
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weight loss programs, is expected because these types of programs and services
are often dependent on funding through other revenue sources such as private
foundations and grants. Therefore, funding for these programs and services within a
given timeframe result in programs and services of limited duration.

Most of the health departments offer programs and services including adult
weight management in group formats. Our findings also indicate that staff involved in
these group sessions include registered dietitians, nutritionists, health educators and
registered nurses. This is noteworthy because evidence-based weight loss
interventions are typically delivered in groups of 10 to 20 individuals (16, 17) by
various health professionals including registered dietitians, health educators,
exercise specialists, and registered nurses (18-22).

Study Limitations

This study has several limitations. First, the survey was only available online
and there was no follow-up via telephone. Therefore, we do not know if health
departments did not respond because the email providing the online survey link was
filtered from delivery to the inbox via spam-identifying software. Additionally, the
survey was available for completion during the months of December and January
only (a short period, with many holidays). Altered operating hours and work
schedules due to the holiday season may have negatively influenced response
rates.
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Second, our questions about service and program delivery did not assess
quality, frequency, or intensity). The survey, only asked whether or not a program or
service was offered. Third, we did not assess the health director’s perceptions on the
role of health departments in delivering behavioral weight loss programs. This would
have given us important information about decision-making to provide specific
weight management services. Fourth, although we asked for the number of
positions for staff who typically deliver health education programs (e.g., RD, health
educator, RN), we did not ask health departments to specify the occupations of staff
of other staff that currently deliver weight management programs and services. This
information will help shed light on the types of staff who actually deliver weight loss
programs in health departments.

Conclusion

This study was a first step in examining the capacity of health departments to
implement evidence-based behavioral weight loss programs. Although we found that
health departments have the staff who typically deliver behavioral weight loss
programs, there is more to learn regarding health departments capacity to deliver
such programs. The availability of programs and services provided by health
department may be a reflection of modifications to budgets, staffing, or
programmatic priorities. Identification of funding sources and the subsequent
allocation to weight management programs and services warrants further
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investigation. Moreover, the existing policies related to who can deliver
reimbursable adult weight management services, also impacts service delivery.
Further research is needed to better understand the organizational and policyrelated factors influencing adoption and maintenance of evidence-based behavioral
weight loss programs such as the Weight-Wise II Program by local health
departments.
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Table 6.1 Characteristics of Health Departments in North Carolina and County
Demographics
Participating health
departments
(n=55)
118,654
27.4
31,092
14.5
44 (80)
21 (38)
115
8.1

Characteristic
Mean county populationa
Mean % minorityb
Mean per capita income, 2008b
Mean % below povertyb
No. (%) participating in BCCCPc
No. (%) participating in WISEWOMANc
Mean no. of staffd
Mean health director tenure, years

Non-responders
(n=30)
92,901
20.2
32,567
13.0
28 (93)
8 (27)
82
NA

Abbreviations: BCCCP, Breast and Cervical Cancer Control Program;
WISEWOMAN, Well-Integrated Screening and Evaluation for Women Across the
Nation; NA, not applicable
a
Source: North Carolina Office of State Budget and Management, 2011 estimates:
http://www.osbm.state.nc.us/ncosbm/facts_and_figures/socioeconomic_data/populat
ion_estimates/demog/countygrowth_cert_2011.html
b
Source: North Carolina Center for Health Statistics:
http://www.schs.state.nc.us/schs/data/pocketguide/2009/
c
Source: North Carolina Division of Public Health, Chronic Disease and Injury
Section: http://bcccp.ncdhhs.gov/Eligibility.asp
d
Source: North Carolina Center for Health Statistics:
http://www.schs.state.nc.us/schs/data/lhd/2011/FacStaff.pdf
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Table 6.2 Budgets for Fiscal Year 2012-2013, by Health Department sizea

Small
Medium
Large

Meanb

Minimum

Maximum

$3,598,419
$6,971,109
$13,123,361

$1,250,000
$3,200,000
$3,987,000

$9,600,000
$13,000,000
$38,000,000

a

Health department size as defined by tertile of county population: small, population
≤46,500; medium, population 46,501-130,000; large, population ≥130,001
b
P<.001
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Table 6.4 Percentagea of health department (n=55) collaborating with agencies to
provide adult weight management programs and services
2008–
2011
27

Agency
Faith based organization

2012
29

Businesses

20

26

Employee groups

26

27

Retirement communities

4

7

Hospitals/medical centers

18

22

Community health centers/clinics

18

18

Expanded Food & Nutrition Education Program (EFNEP)/ Cooperative
Extension

22

27

YMCA/YWCA

9

9

Private gyms

6

6

Private practice physicians

9

16

22

26

Parks and Recreation

2

4

Public school system

4

2

Senior center

2

4

Department on Aging

0

2

Physical activity instructors

0

2

Other state/local government agencies (e.g. Healthy Carolinians)

a

Percentages do not sum to 100 because respondents marked all that applied.
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120
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CHAPTER VII
SUMMARY OF FINDINGS, RECOMMENDATIONS, AND FUTURE RESEARCH

Summary of findings

Taken together, the results of this research suggest that an intensive
behavioral weight loss program can be successfully implemented in local health
departments based on comprehensive evaluation. This dissertation contributes to
our understanding of conducting process evaluation of an evidence based
behavioral weight loss program in public settings in several ways by: 1) providing an
approach and tools for monitoring program implementation and adaptations; 2)
assessing barriers and facilitators to program implementation; and 3) examining the
public health impact of program implementation using the RE-AIM framework. This
dissertation also contributes to our understanding of the capacity of health
departments to provide behavioral weight loss programs by: 1) identifying staff
involved in delivering programs and services including adult weight management
programs in group formats; and 2) determining collaborating agencies for the
provision of weight management programs.

In the first aim, found in chapter four, we conducted a process evaluation on
the Weight-Wise II Program, an intensive behavioral weight loss program for low-

income mid-life women. Our process evaluation measures included recruitment,
dose delivered, dose received, fidelity (training, delivery, enactment, implementation
and receipt), and barriers and facilitators to implementation. In addition, we
developed checklists to measure the content, quality and accuracy of program
material delivery. After pre-intervention training (approximately 32-34 face-to-face
and online hours), interventionist’s confidence in their knowledge of nutrition and
physical activity for cardiovascular disease risk and weight management increased
as well as confidence in their ability to implement the program increased.

Each site held the required number of group sessions (16 sessions two times
each week) for the recommended duration (i.e., 90 to120 minutes). Group sessions
consisted 5 segments comprising Core segments (Check-In, Try-It, and Next Steps)
and Core Plus Segments (Check-In, Try-It, Do-It, Taste-It, and Next Steps). Overall,
the Core Segments were delivered with 98% accuracy, 78% comprehensiveness,
and 63% quality. Core Plus segments were delivered with 97% accuracy, 72%
comprehensiveness, and 63% quality. All six sites made adaptations to the program
which were captured prior to and throughout program implementation. The ability to
adapt the program allowed interventionists to consider participant’s interests and
preferences when planning physical activities and demonstrations of foods for
tasting.

In general, participants were satisfied with the program (86% being very
satisfied or satisfied). Higher rating of program satisfaction was associated with
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weight loss. This may be further evidenced by participant enactment of behavioral
skills and strategies. The number of days dairies were maintained per week, minutes
of physical activity per week, and number of sessions attended were also associated
with weight loss.

Overall, interventionists believed program materials were “easy” to use but
conducting eligibility and motivational screenings were viewed as “somewhat easy”.
This may be a function of the level of aid provided by the interventionist’s assistant.
For example, there was a significant difference in the number of follow-up contacts
made to participants who did not attend a session. Follow-up with participants was
typically a task performed by the interventionist’s assistant. If there was no assistant,
the interventionist may not have had the time to follow-up. These findings suggest
that health department staffs are accepting of implementing an intensive behavioral
weight management program, and low-income, mid-life women will actively engage
in weight management programs offered through their local health department.

In the second aim, found in chapter five, we conducted an evaluation using
the RE-AIM framework. The 5 dimensions of the RE-AIM framework, reach,
effectiveness, adoption, implementation, and maintenance, were assessed including
development of indices to compare measures across sites. To our knowledge, no
previous study had developed RE-AIM indices to evaluate a behavioral weight
management intervention in public health settings. The Weight-Wise II program
reached 44% of the target population. In terms of effectiveness, the mean weight
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loss was 3.8 kg; on average, participants attended 11 weekly group sessions,
maintained food and fitness diaries 6 days per week for 9 weeks, and engaged in
189 minutes of physical activity each week. The adoption rate was 70%. Results
indicate that there were some differences in implementation (i.e., quality and
comprehensiveness of delivery and group session duration) between interventionists
with previous weight management experience compared to those without. Of the 6
health departments, 2 maintained the Weight-Wise II Program in whole or part. This
study represents one of the first evaluations using the RE-AIM framework to assess
the impact of a behavioral weight loss program implemented in health departments.

In the third aim, found in chapter six, we examined the capacity of local health
departments to provide a behavioral weight loss program. We assessed programs
and services offered on-site and off-site including weight management programs,
format (e.g., group based or individual) used to deliver programs, collaborating
agencies, annual budgets, and staffing to provide information on the resources
available to implement weight loss programs. Based on health department size,
there were significant differences in annual budgets, the mean number of registered
dietitians, non-registered dietitian nutritionists, and bachelor level health educators.
The majority of health departments offer on-site community health education and
about half offer adult nutrition counseling on-site. Group based adult weight
management programs are provided by 26% of health departments. These results
suggest that while health departments employ staff who typically implement weight
management programs, collaborate with local agencies to provide programs and

127

services, and provide on-site group based programs (the format common to
behavioral weight management interventions), other factors are influencing
decisions to provide weight management programs in health departments.

Recommendations

The following recommendations result from this dissertation research:
(1) Efforts should be made to reduce the burden associated with conducting
process evaluations. Researchers should consider developing data
collection forms that serve multiple purposes. For example, determine if it
is feasible to capture fidelity measures of quality, accuracy, and
comprehensiveness using the same form.

(2) When monitoring group sessions for fidelity of implementation, record all
sessions then select a random sample of the recordings for assessing
measures of delivery fidelity. Digital recording devises are inexpensive
and relatively easy to use. However, in the event of technical issues, the
additional recorded sessions will decrease the likelihood of missing data
for monitoring of group sessions.

(3) In assessing capacity of health departments, when feasible, use data
collected in state level and national surveys. For example, since 2005 the
Local Health Department Facilities, Staffing and Services Survey has
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provided a summary of North Carolina’s health department’s employees
by occupational code, essential public health services, and assessment of
other topics. The National Association of County and City Health Officials
is currently collecting data nationwide for the seventh National Profile of
Local Health Departments Study. Data from this survey (e.g., local health
department finance, workforce, and activities) is accessible through
Profile-IQ [http://profile-iq.naccho.org/], an on-line query system.
Researchers should be mindful when collecting similar data during the
same timeframe as data being collected by state agencies and national
professional organizations. Collecting different data then linking survey
results to state and national data may be a better use of resources.

Future research

This dissertation suggests areas for future research:
(1) Further research is needed to test the reliability and validity of the Content
Accuracy Checklist and Monitoring Checklist. Although we conducted
reliability testing for the Content Accuracy Checklist, not all group sessions
was monitored. Therefore, some checklists were excluded from reliability
testing.

(2) More research is needed to refine the indices derived from the RE-AIM
framework. This will allow research to adequately and clearly summarize
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components of the RE-AIM framework which address issues (e.g., costs,
effectiveness) salient to decision makers.

(3) Additional studies are needed to test differences in implementation
between interventionists in different occupations (e.g., registered
dietitians, registered nurses, health educators).

In summary, this research fills a gap in translational research by evaluating an
evidence based intensive behavioral weight loss program in health departments.
Furthermore, it takes an exploratory look at the capacity of local health departments
to offer such programs. Better understanding of factors influencing health
department capacity of provide behavioral weight management programs and
evaluation of the implementation of the Weight-Wise II Program in a larger number
of health departments will set the stage for dissemination research efforts.
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APPENDIX B
Health Department Capacity Survey
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APPENDIX C1
STUDY BROCHURE
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Appendix C2
Flyer/Poster

140

APPENDIX C3
Newspaper Ad for Weight-Wise Program

Free Weight Loss Study for Women
The [Name of Health Department] and the University of North Carolina at
Chapel Hill are conducting a weight loss research project for women.
Have fun while losing weight safely…
 Program is free, with payment of gift cards for some parts of
program
 10-16 weekly 2-hour group sessions
 1-year program to keep the weight off available for most women
You may qualify if you are:
 A woman who is overweight
 Ages 40-64 years
 English-speaking
 Meet income eligibility requirements (< 250% of poverty level)
Call [Name of contact person] at [phone number and ext] for more
information!
Funded by the Centers for Disease Control and the University of North CarolinaChapel Hill
This study was reviewed and approved by the University of North Carolina Institutional
Review Board: IRB # 08-0055.
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APPENDIX C4
Public Service Announcement (PSA)
Sent on Behalf of the [insert health department name] and the Weight-Wise Program
[insert city/county name] – Every day we are bombarded with information about the obesity
epidemic in America and its ill effects on our health. Recent data shows that North
Carolinians are among some of the heaviest in the U.S.
In June 2008, the [insert name of health department] received an award from the University
of North Carolina in Chapel Hill to conduct a free weight loss research project for midlife
women ages 40-64 years, who meet the income eligibility criteria. The “Weight-Wise” study
will help women learn how to balance the foods they eat with the amount of physical activity
they get so that they can lose weight safely. The program is 10-16 weeks long, with two-hour
group sessions each week. A one-year weight loss maintenance program will also be
available to most women. Enrollment into the study begins in [insert data of enrollment].
Women who are interested in participating must be ages 40-64 years, overweight, and have a
household income at or below 250% of the federal poverty level. If you want to lose weight
in the New Year in a fun and supportive environment, please contact [insert contact info
here] to find out if you are eligible.
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APPENDIX C5
Letter for Health Department Clients
<INSERT DATE>
Dear <INSERT WISEWOMAN OR BCCCP> Program Participant:
We are pleased to announce a new weight loss program for women in your area. The
program is called “Weight-Wise” and we are planning to start enrollment in
<INSERT MONTH> for the program that will start in <INSERT MONTH> 2009.
This program is part of a research study conducted by UNC-Chapel Hill. Here are
some things you should know about the Weight-Wise Program (see participant
brochure for more information):
 There will be 10-16 weekly group sessions – each session is about 2 hours
long.
 The sessions will take place at the health department.
 We hope to enroll 40 women into the program
 Group sessions will include fun activities to help you understand how to
balance the foods you eat with the amount of physical activity you get so that
you can lose weight safely. There will be recipes and new foods to taste, and
you will enjoy learning how to manage your weight with other women like
you.
 To help you lose weight, we will ask you to keep records of what you eat and
how much physical activity you get (don’t worry, it’s worth the time and
effort).
 The program is FREE! (Note, however, that if you have had a heart attack or
stroke within the past 6 months, you will need written permission from your
doctor to be in the study. The Weight-Wise Study cannot pay for medical
visits.)
Are you thinking about losing weight in 2009? This may be just the program for you.
If you are interested in joining this program, please call <INSERT CONTACT INFO
HERE> If no one is there to answer your call, please follow the instructions on what
information to leave with your voice message. Once we hear from you, we will call
back and talk with you to make sure you are eligible before scheduling a visit for
enrollment.
We look forward to hearing from you!
Sincerely,
<INSERT NAME>
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APPENDIX D
Prescreening Log
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APPENDIX E
Training Session Agendas

Weight-Wise Behavioral Weight
Management in Public Health Settings
Training Agenda
Day 1 : October 20, 2008
Time
10:00-10:20

Topics
Welcome, Introductions & Training Overview

10:20-11:00

Weight-Wise Study


Overview



Pilot Study Results



New Study Design

11:00-11:30

Ethics Training

11:30-11:35

Stretch Break

11:40-12:15

Weight Management


Treatment Guidelines



Nutrition and Physical Activity Guidelines

12:15 – 12:45

LUNCH (Chat with Sara!)

12:45 – 1:30

Behavior Change in Adults


Adult Learning Principles



Behavior change constructs – self-efficacy, social support, stages of
change

1:30 – 2:15

Behavior Change for Weight Loss

2:15 – 2:25

BREAK

2:25 – 3:00

Motivational Interviewing Principles – Introduction
Preview of Next Week’s Training Session (Homework Review)
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Weight-Wise Behavioral Weight
Management in Public Health Settings
Training Agenda
Day 2: October 27, 2008
Time

Topics

10:00 – 10:20

Check-In & Homework Review
Session Overview

10:20-11:00

11:00-12:00

Motivational Interviewing Principles


Active Listening



OARS and FRAMES

Group Counseling Strategies


Checking In and Starting the Conversation



Goal setting – SMART Technique



Action Planning

12:00 – 12:45

LUNCH (Chat with Sara!)

12:45 – 2:15

Weight-Wise Intervention Materials Review


Leader’s Guide Review



New Leaf Manual Review
o

Nutrition

o

Physical activity

2:15 – 2:25

BREAK

2:25 – 3:00

Weight-Wise Intervention Materials Review


New Leaf Healthy Weight Materials

Preview of Next Week’s Training Session (Homework Review)
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Weight-Wise Behavioral Weight
Management in Public Health Settings
Training Agenda
Day 3: November 3, 2008
Time

Topics

10:00 – 10:20

Check-In and Homework Review
Session Overview

10:20-11:20

11:20-12:00

Weight-Wise Group Facilitation – Skill-Building


Check-In Activities



Dietary/Nutrition Component



Physical Activity Component

Weight-Wise Group Facilitation – Skill-Building


Goal -Setting and Action Planning Component

12:00 – 12:45

LUNCH (Chat with Sara!)

12:45 – 2:15

Putting it All Together – Demonstration, Practice, Role Play for Group
Facilitation

2:15 – 2:25

BREAK

2:25- 3:00

Weight-Wise Program Planning


Incentives, Self-Monitoring & Participant Feedback



Stakeholder Discussion

Preview of Next Week’s Training Session (Homework Review)
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Weight-Wise Behavioral Weight
Management in Public Health Settings
Training Agenda
Day 4: November 17, 2008
Time

Topics

10:00 – 10:30

Check-In and Homework Review
Session Overview
Reimbursement (Betty Satterfield)

10:30 - 11:00

Weight-Wise Implementation Strategies – Lessons Learned from the Pilot
Study Implementation

11:00-11:10

Break

11:20 - 12:00

Intervention Planning


Planned Adaptations



Work Assignments – Who will do what?

12:00 – 12:30

LUNCH (Chat with Sara!)

12:35 – 2:15

Weight-Wise Intervention Planning


Recruitment



Enrollment and Data Collection



Process Measures



Interventionist Conference Calls

2:15 – 2:25

BREAK

2:25 - 3:00

Next Steps – Site Visits and Protocols Training
Recognition of Trainees – Certificate of Completion
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APPENDIX F
Protocols Training Agenda

149

150

APPENDIX G
Coming In Pre-training Survey

151

APPENDIX H
Going Out Post-Training Survey

152

APPENDIX I1
Training Session 1 Evaluation
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APPENDIX I2
Training Session 2 Evaluation
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APPENDIX I3
Training Session 3 Evaluation
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APPENDIX I4
Training Session 4 Evaluation
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APPENDIX J
Group Session Attendance and Follow-up Form

157

APPENDIX K
Intervention Monitoring Checklist

158
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Appendix L
Content Accuracy Checklists
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162
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167
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169

170

171

172

173

174
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176
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178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194
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APPENDIX M
Adaptation Rational Form
Weight-Wise Leader’s Guides
Adaptation/Rationale Form
Health Department_________
Date________________
Please complete this form and return to UNC.
1. Which Weight-Wise Leader’s Guide sessions do you plan not to make any
changes to? ______________________
2. In the table below, please describe any adaptations you plan to make to the
Weight-Wise Leader’s Guides prior to
program implementation.
Session #___

Proposed adaptation(s)

Reason for making
adaptation(s)

Proposed adaptation(s)

Reason for making
adaptation(s)

Check all that
apply:
 Wording
(pg#______)
 Handouts
 Session order
 Foods for Taste It
 Physical Activity
Demos
 Other
Session #___
Check all that
apply:
 Wording
(pg#______)
 Handouts
 Session order
 Foods for Taste It
 Physical Activity
Demos
 Other
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APPENDIX N
Staff Survey

198

199

200

201

202

APPENDIX O
Food and Fitness Diary

203

Appendix P
Weight Loss Acceptability

204

Appendix Q
Interventionists Survey

205

206

207

208

APPENDIX R
Post-Intervention Health Department Capacity Survey

209

210

211

212

213

APPENDIX S
Introductory Email
Dear Health Director,
My name is Arnita Norwood, and I am doctoral candidate at the University of North
Carolina at Chapel Hill majoring in Nutrition. As part of my dissertation entitled,
Process evaluation of the Weight-Wise II Program, I am seeking input from local
health directors in North Carolina through a Web-based survey. This survey will
help us better understand the capacity of North Carolina's health departments to
deliver weight management services and programs.
In about a week, you will receive an email containing a link to complete the survey.
The survey will take about 15-20 minutes. We ask that you complete the survey
within 3 weeks of receiving the link. At the end of the survey, you will be given the
option to enter a drawing for one of five $50 Amazon gift cards. The drawing will be
conducted at the end of the survey period.
Participation in this study is completely voluntary. All data obtained will be kept
confidential and only aggregated results will be reported.
At this time, you do not need to do anything; however, please look out for the email.
In the meantime, if you have questions regarding this survey, you may contact Arnita
Norwood at norwooda@live.unc.edu or Dr. Carmen Samuel-Hodge at
cdsamuel@email.unc.edu.
Thanks in advance for your participation!
Sincerely,
Arnita Ford Norwood, MPH, RD
PhD Candidate
Gillings School of Global Public Health
University of North Carolina at Chapel Hill
Carmen D. Samuel-Hodge, PhD, MS, RD
Research Assistant Professor
Gillings School of Global Public Health
Department of Nutrition
University of North Carolina at Chapel Hill
Phone: 919.966.0360
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APPENDIX T
Email with Active Survey Link
Dear Health Director:
My name is Arnita Norwood, and I am doctoral candidate at UNC Chapel Hill majoring in
Nutrition. As part of my dissertation entitled, Process evaluation of the Weight-Wise II
Program, I am seeking input from health directors in North Carolina through a Web based
survey. I would be very grateful if you could take a few minutes to respond to the Webbased survey.
It is only by asking leaders like you to share their input that we can fully understand the
capacity of health departments to offer weight management programs. All data obtained will
be kept confidential and only aggregated results will be reported.
The survey will take about 15-20 minutes. We ask that you complete the survey within 3
weeks of receiving the link. At the end of the survey, you will be given the option to enter a
drawing for one of five $50 Amazon gift cards. The drawing will be conducted at the end of
the survey period. By clicking on the link provided and logging into the secure site, you are
agreeing to participate in this research study.
You may access the survey online at:
[INSERT LINK TO QUALTRICS BASED SURVEY]
Your password is: [[password]]
Note: If the survey does not open automatically, please copy and paste the entire link
into your internet browser’s address bar to access the survey.
If you have any questions regarding this survey or the study, you may contact Arnita
Norwood at norwooda@live.unc.edu or Dr. Carmen Samuel-Hodge at
cdsamuel@email.unc.edu.
Thanks again for your participation!
Sincerely,
Arnita Ford Norwood, MPH, RD,
PhD candidate
Gillings School of Global Public Health and School of Medicine
University of North Carolina at Chapel Hill
Carmen D. Samuel-Hodge, PhD, MS, RD
Research Assistant Professor
Gillings School of Global Public Health and School of Medicine
Department of Nutrition
University of North Carolina at Chapel Hill
Phone: 919.966.0360
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APPENDIX U
Dear Health Director:

Reminder Email/Thank You 1

My name is Arnita Norwood, and I am doctoral candidate at UNC Chapel Hill majoring in
Nutrition. As part of my dissertation entitled, Process evaluation of the Weight-Wise II
Program, I am seeking input from health directors in North Carolina through a Web based
survey. This survey will help us better understand the capacity of North Carolina's health
departments to deliver weight management services and programs.
Last week, a Web-based survey seeking information about your health department’s
capacity to offer weight management programs was emailed to you. If you have already
completed and submitted the questionnaire, please accept my sincere thanks. If not, I
encourage you to respond and will be especially grateful for your help. It is only by asking
leaders like you to share their input that we can fully understand the capacity of health
departments to offer weight management programs.
I am providing the survey link again in this email in case you did not receive an email
containing a link and password to allow you to login to complete the survey. The survey will
take about 15-20 minutes. We ask that you complete the survey within 3 weeks of receiving
the link. At the end of the survey, you will be given the option to enter a drawing for one of
five $50 Amazon gift cards. The drawing will be conducted at the end of the survey period.
Participation in this study is completely voluntary. All data obtained will be kept confidential
and only aggregated results will be reported. You may access the survey online at:
<<insert survey link>>
Note: If the survey does not open automatically, please copy and paste the entire link
into your internet browser’s address bar to access the survey.
Your password is: <<password>>
If you have questions regarding this survey, you may contact Arnita Norwood at
norwooda@live.unc.edu or Dr. Carmen Samuel-Hodge at cdsamuel@email.unc.edu.
Thanks again for your participation!
Sincerely,
Arnita Ford Norwood, MPH, RD
PhD Candidate
Gillings School of Global Public Health
University of North Carolina at Chapel Hill
Carmen D. Samuel-Hodge, PhD, MS, RD
Research Assistant Professor
Gillings School of Global Public Health
Department of Nutrition
University of North Carolina at Chapel Hill
Phone: 919.966.0360
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APPENDIX V
Reminder/Thank You Email 2
Dear Health Director:
My name is Arnita Norwood, and I am doctoral candidate at UNC Chapel Hill majoring in
Nutrition. As part of my dissertation entitled, Process evaluation of the Weight-Wise II
Program, I am seeking input to help us better understand the capacity of North Carolina's
health departments to deliver weight management services and programs.
The online survey will take about 15-20 minutes. If a staff member within your health
department can answer the questions, please feel free to forward this email. All data
obtained will be kept confidential and only aggregated results will be reported. At the end of
the survey, you will be given the option to enter a drawing for one of five $50 Amazon gift
cards. The drawing will be conducted at the end of the survey period. You may access the
survey online at:
<<insert active survey link>>
Note: If the survey does not open automatically, please copy and paste the entire link
into your internet browser’s address bar to access the survey.
Your password is: <<password>>
I encourage you to respond online; however, since we are nearing the end of our survey
period, we will follow-up with you via phone within the next week to ensure you have the
opportunity to share your feedback. If you have questions regarding this survey, you may
contact Arnita Norwood at norwooda@live.unc.edu or Dr. Carmen Samuel-Hodge at
cdsamuel@email.unc.edu.
Thanks for your participation!
Sincerely,
Arnita Ford Norwood, MPH, RD
PhD Candidate
Gillings School of Global Public Health
University of North Carolina at Chapel Hill
Carmen D. Samuel-Hodge, PhD, MS, RD
Research Assistant Professor
Gillings School of Global Public Health
Department of Nutrition
University of North Carolina at Chapel Hill
Phone: 919.966.0360
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APPENDIX W
Reminder/Thank You Email 3
Dear Health Director:
My name is Arnita Norwood, and I am doctoral candidate at UNC Chapel Hill majoring in
Nutrition. As part of my dissertation entitled, Process evaluation of the Weight-Wise II
Program, I am seeking input from health directors in North Carolina through a Web based
survey.
If you have already completed and submitted the questionnaire, please accept my sincere
thanks. If not, I encourage you to respond and will be especially grateful for your help. It is
only by asking leaders like you to share their input that we can fully understand the capacity
of health departments to offer weight management programs.
At the end of the survey, you will be given the option to enter a drawing for one of five $50
Amazon gift cards. The drawing will be conducted at the end of the survey period. You may
access the survey online at:
<<insert active survey link>>
Note: If the survey does not open automatically, please copy and paste the entire link
into your internet browser’s address bar to access the survey.
Your password is: <<password>>

Thanks again for your participation!
Sincerely,
Arnita Ford Norwood, MPH, RD,
PhD candidate
Gillings School of Global Public Health and School of Medicine
University of North Carolina at Chapel Hill
Carmen D. Samuel-Hodge, PhD, MS, RD
Research Assistant Professor
Gillings School of Global Public Health and School of Medicine
Department of Nutrition
University of North Carolina at Chapel Hill
Phone: 919.966.0360
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