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Abstract

Although there are efficacious weight loss interventions that can improve health and delay onset
of diabetes and hypertension, these interventions have not been translated into clinical practice.
The primary objective of this study is to evaluate the effectiveness and cost effectiveness of a
tailored lifestyle intervention in primary care patients. Patients were recruited by their primary
care physicians and eligible participants were randomized to an enhanced intervention or
augmented usual care. All participants met with a lifestyle counselor to set calorie and physical
activity goals and to discuss behavioral strategies at baseline, 6 and 12 months. During the first
year, enhanced intervention participants receive monthly counseling phone calls to assist in
attaining and maintaining their goals. Enhanced intervention participants also receive weekly
mailings consisting of tailored and non-tailored print materials and videos focusing on weight loss,
physical activity promotion and healthy eating. The second year focuses on maintenance with
enhanced intervention participants receiving tailored and non-tailored print materials and videos
regularly throughout the year. Augmented usual care participants receive five informational
handouts on weight loss across the two years. This enhanced intervention that consists of multiple
modalities of print, telephone, and video with limited face-to-face counseling holds promise for
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being effective for encouraging weight loss, increasing physical activity and healthy eating, and
also for being cost effective and generalizable for wide clinical use. This study will fill an
important gap in our knowledge regarding the translation and dissemination of research from
efficacy studies to best practices in clinical settings.

Keywords

Weight loss; Primary care; Tailored intervention; Physical activity

1. Introduction

Obesity is a major public health problem that has reached epidemic proportions with 65% of
the adult U.S. population overweight or obese [1]. Overweight individuals are at risk for
developing co-morbid medical problems including hypertension, diabetes, and dyslipidemia.
Many obese people already have these co-morbid medical problems, which along with
obesity places them at increased mortality risk [2—4]. Primary care physicians (PCPs) are in
a unique position to motivate patients to lose weight, improve their diet, and increase
physical activity because they reach most segments of the population, and their expertise is
highly regarded by patients [5]. Although interventions can produce weight reduction to
improve health, and delay onset of diabetes and hypertension, existing research has not been
translated into clinical practice. Most weight loss trials have been efficacy studies conducted
on highly motivated participants led by teams of experts using multiple face-to-face
encounters [6-11]. The expense and resource utilization involved in these efficacy trials
make such an approach impractical and cost prohibitive in clinical practice. Most weight
loss trials focusing on PCP counseling have been less intensive and have not demonstrated
efficacy [12-18]. However, there is growing evidence that PCP referrals to weight loss
programs and use of non-face-to-face interventions can be effective for weight loss [19-22].
Additionally, a recent, highly efficacious and less costly approach to the promotion of health
behavior change has been the development of tailored interventions that match patient
characteristics and treatment needs often delivered using computerized expert systems.
Tailored interventions can be implemented by print, telephone, video or a combination of
these media with limited face-to-face counseling [23-29]. They hold promise to be not only
effective for encouraging weight loss, but also cost effective and generalizable for wide
clinical use. These practical, innovative interventions can be easily replicated and sustained
linking primary care practices with home-based programs supported by third party payers or
employers. This study tests such an intervention in overweight or obese adults in a primary
care setting using a randomized controlled trial.

The primary aim is to evaluate the effectiveness of a tailored lifestyle intervention in
primary care patients: the Choose to Lose Study. First, we hypothesize that the enhanced
intervention group would demonstrate greater reductions in their body mass index (BMI)
and better maintenance of this change at 2 years compared to the augmented usual care
group. Second, we hypothesize that the enhanced intervention group would engage in
greater levels of physical activity and would demonstrate greater reductions in total calories
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and maintain these changes at the 2 year follow-up compared to the augmented usual care
group.

The study has two exploratory aims: 1. To evaluate the cost of the intervention for
replication purposes and the cost effectiveness of the intervention per unit of BMI loss (as
well as physical activity and dietary change). 2. To examine relationships among important
mediating variables with changes in BMI, diet and physical activity. These variables
include: self-efficacy, decision-making, processes of change, perceived barriers, perceived
social support, behavioral capability, outcome expectations, and problem solving skills. We
will examine whether these variables mediate the intervention's success. We anticipate that
successful weight loss, physical activity and dietary change will be correlated with positive
changes in many of the above variables.

2. Methods

2.1. Overview of study design

This study is testing a tailored lifestyle weight loss intervention in overweight/obese patients
recruited from primary care practices. A total of 211 patients with a BMI above 25 kg/m?
were recruited from 24 PCPs. Participants were randomized into either a tailored lifestyle
intervention focused on weight loss, physical activity, and nutrition (Enhanced Intervention)
or a non-tailored, less intensive weight loss intervention (Augmented Usual Care). The
intervention lasted 24 months, with the first 12 months focused on weight loss and the
second 12 months focused on maintenance. All study procedures and materials were
approved by the Institutional Review Boards at Memorial Hospital of Rhode Island and
Brown University.

2.2. Recruitment of primary care providers

In April 2010, 111 provider recruitment letters were sent out to Family and Internal
Medicine physicians representing 86 practices in Rhode Island and southeastern
Massachusetts. Of the letters sent, 41 providers showed interest in the Choose to Lose Study,
2 providers declined. Of the 41 interested providers, 17 providers were not approached due
to the following reasons: only one PCP per practice eligible to participate; PCP leaving the
area; the geographic location of the practice; time constraints on the practice; or their self-
reported inability to recruit at least 20 overweight/obese patients into the study. In the fall of
2010, the eligible providers were contacted to schedule a visit with the Principal Investigator
(CBE) to provide detailed information about the study. Between October 2010 and
September 2011, 24 providers (representing 24 practices) were consented and formally
enrolled.

2.3. Participant eligibility criteria

Inclusion criteria included: men and women at least 18 years of age and less than 80 years
old whose BMI was =25 kg/m?; available for the entire 24-month study period; able to read
and speak English; able to provide informed consent; able to accept phone calls; able to
attend study visits; and have access to a DVD player.
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Exclusion criteria included: diagnosed or hospitalization for active CVD disease in the past
6 months; history of a significant orthopedic limitations or other conditions that make
exercise dangerous or extremely difficult; limited physical ability to be active (e.g., unable
to walk briskly); another family member in the study; unstable psychiatric co-morbidity;
participant requesting surgical treatment of obesity; weighing over 400 Ib; participating in
another clinical trial with regard to obesity or physical activity; having poorly controlled
diabetes mellitus (hospitalized for poor diabetes control in the past 6 months ); limited
prescribed diet (e.g. gluten free diet); present treatment for an eating disorder; taking over
the counter diet aids or medications for weight loss for the previous 6 months; underwent
treatment for cancer in the past 5 years; end stage renal disease requiring dialysis; chronic
steroid therapy; major surgery in the past month; planning a pregnancy in the next two years
or delivered a baby within the past six months; exercising =90 min/typical week of moderate
intensity activity; unwilling or unable to complete study requirements.

2.4. Recruitment of participants

Patients were recruited through their PCPs. Recruitment occurred in two ways: 1) the
provider obtained their patients' written authorization for them to be contacted by the
research staff or 2) after discussing the study with their provider, patients initiated contact
with the research staff.

Patients were screened over the phone for initial study eligibility. Final eligibility was
determined at the baseline clinic visit, during which written informed consent was obtained.
Participants were asked to perform specific tasks in order to qualify for randomization.
Tasks included completing all procedures at the baseline clinic visit, including all
questionnaires and filling out a food and exercise journal for seven days. Of the 610 people
screened, 430 were eligible, interested, and scheduled for the in-person screening visit. Of
those scheduled, 61 declined to continue in the study and 58 could not be contacted. The
most common reasons for declining to participate in the study were related to the time
commitment of participating in a research study of two years duration, having to attend
multiple in person visits, the experimental nature of being randomized, and time
commitment and intensity of self-recording (food and exercise journals) required to
participate. 211 met all eligibility requirements and enrolled in the study. See Fig. 1 for
breakdown of eligibility and randomization of participants.

2.5. Participant randomization

Participants were admitted to the study using rolling enrollment with participant as the unit
of randomization. To insure balance between the two arms of the study, participant
randomization occurred in blocks of 2 within practice and high/ low risk status based upon
co-morbidities and behavioral risk factors. Successfully screened and eligible participants
were assigned the first available randomization 1D by practice and risk status. All
randomizations were assigned using the random number generator within SPSS for
Windows, version 11.0 (SPSS Inc., Chicago, IL). Of the 211 participants recruited, we had
105 participants in the ‘Enhanced Intervention’ arm of the study and 106 participants in the
‘Augmented Usual Care’ arm.

Contemp Clin Trials. Author manuscript; available in PMC 2015 July 01.
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2.6. Design considerations

Several considerations were made when designing the current study. We chose using an
‘Augmented Usual Care’ arm, rather than a true control group for multiple reasons. First, we
wanted to provide the control arm with care that is typically covered by health insurance
plans. Second, many PCPs were unwilling to participate if their participants could be
assigned to a group that received no intervention. Third, by providing the control arms with
some intervention, we hoped to prevent PCPs from referring participants to other weight
loss programs. Lastly, we wanted to limit loss to follow-up in the control arm.

We also considered randomizing by practice to prevent contamination within practice, but
PCPs refused to participate if all of their patients would be in the control group. Therefore,
we chose the risk of possible contamination within practice so that we would be able to
work collectively with the PCPs and be responsive to their concerns. However since the
intervention occurs outside of the PCP office, we expect contamination to be minimal or
non-existent.

3. Intervention

See Fig. 2 for overview of intervention timeline.

3.1. Training of primary care physicians
PCPs and their relevant staff members participated in a training session to aid in their ability
to successfully refer patients to the study. Providers were shown a 30-minute PowerPoint
presentation that reviewed the relevant research upon which this study was founded,
reviewed inclusion and exclusion criteria, the proposed intervention and outcomes to be
measured including chart audits after completion of the study. PCPs were encouraged to
capitalize on any teachable moment occurring in the appointment and provide a launch pad
on which to promote weight loss and participation in the study. PCPs were also taught about
a framework for successful weight loss that would be used for the study including setting
reasonable weight loss and physical activity goals, limiting calories, and the importance of
self-monitoring weight, diet, and physical activity. The PCPs primary role was to assess
patient's motivation to lose weight and then refer appropriate patients to the current study,
but the PCPs also received updates on participants' progress throughout the study. These
updates served to support PCPs in management of related medical co-morbidities, and also
provided participants with additional accountability to encourage adherence to the
intervention.

3.2. Training of the lifestyle counselors and quality control

The face-to-face and phone intervention components were delivered by Lifestyle Counselors
(LCs). All LCs were registered dietitians with significant nutrition counseling training, prior
experience and training in using counseling for behavior change. For the study, the LCs
received additional training on using motivational interviewing skills within the intervention
protocol. They also received training on how to use motivational interviewing to promote
dietary and physical activity changes and to set behavior change goals. All trainings were
led by PhD level investigators with extensive experience in health behavior change and
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motivational interviewing. All intervention sessions were recorded and 20% of the
recordings were reviewed for consistency and use of motivational interviewing skills. The
LCs also received ongoing supervision and feedback throughout the study from PhD level
clinical psychologists.

3.3. Intervention components common to both arms

3.3.1. Formative research—To inform the development of intervention components,
four focus groups were held with a total of 37 people in attendance. The groups reviewed
newsletters and DVDs to provide feedback; debated the potential effectiveness/pros and
cons of proposed study components; and discussed their overall experience with weight loss
and weight loss programs, successful and less successful components, and other ideas and
suggestions regarding weight loss programs. The information gathered from these focus
groups was used to adapt the intervention.

3.3.2. Orientation visit—Prior to randomization, all participants had an orientation visit
with the LC. Prior to this visit, participants were given a 7-day food and exercise journal,
asked to complete and bring to this visit. At this visit participants were informed about the
benefits of a 10% weight loss for their health. They were given a weight loss goal of 10% of
their current weight over the next 6 months, but were able to set a personalized weight loss
goal. All participants were asked to weigh themselves at least weekly. They discussed the
benefits of regular weight checks and were instructed on how to record their weight on the
journals. Participants were then given a calorie and fat gram goal that was calculated based
on their current weight that has been shown to produce a 7-10% weight loss in 6 months
[30]. Participants reviewed with their LC the previous week's food and exercise journals and
the LCs guided them in calculating the number of calories and grams of fat they had for one
day in their journal. Participants were also provided with a structured meal plan, based on
their calorie goal, and instructed on how to use the meal plan. The meal plan provided
guidance for the number of calories to eat at each meal and snack and provided examples of
foods they could eat for each meal that totaled the recommended calories. Participants were
given a Calorie King book and measuring cups and spoons to help them accurately record
their calories. Using motivational interviewing techniques the LCs discussed the
participants' perceived importance for meeting their calorie goal and their confidence in
being able to meet the calorie goal.

Next the LCs focused on helping the participants increase their physical activity. Right
before meeting with the LCs, study staff asked the participants to walk on a treadmill in the
clinic at moderate intensity (3—4 mph) for 10 min to inform them of what moderate intensity
activity felt like. The LCs discussed how the treadmill walk went and the benefits of
engaging in moderate intensity physical activity for at least 10 min at a time. Participants
were informed of the study's goal to eventually help them reach 300 min of moderate
intensity of physical activity per week. They were provided with a suggested starting goal of
adding 10 min of moderate intensity most days of the week to what they were currently
doing, and then were asked to set their own specific exercise goal. Participants were asked to
make a detailed plan of what activities they would do, what days and time they would do
them, where they planned to be active, and for how long each time. The LCs discussed ways
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to gradually increase the amount of exercise over time. The LCs reviewed several methods
to assess exercise intensity and several information sheets on exercising safely. Participants
were also instructed on how to record their exercise in the food and exercise journals. Then
the LCs discussed the participants' perceived importance for meeting their exercise goal and
their confidence in being able to meet the exercise goal.

At the end of the session participants unsealed an envelope that informed both the
participant and the LC to which group the participant had been randomized. Randomization
occurred after the baseline goal setting visit to help ensure that all participants received the
same session regardless of group assignment. Each visit lasted about 90 min.

3.3.3. Feedback sent to PCP—As part of the PCP-led team-based approach to weight
control, every six months, a summary report regarding weight, physical activity and dietary
goals was sent to the PCPs about each of their patients in the study.

3.3.4. 6 and 12 month visits—All participants, regardless of group assignment
(enhanced intervention or augmented usual care) met with the LCs at 6 and 12 months. At
both sessions progress towards the weight loss goal was reviewed and if needed a new
weight loss goal was set. They also discussed their progress in meeting their calorie and fat
goal, set a dietary plan moving forward, and set a new calorie and fat goal if needed.
Similarly they reviewed their progress in meeting their physical activity goal, set an exercise
plan moving forward and set a new goal for minutes of exercise if needed. Participants
discussed the role of self-monitoring in relation to weight loss, changing their diet, and
physical activity. For each area, barriers to progress were identified and the LCs helped the
participants to problem-solve around the barriers. LCs also helped participants to identify
what was working well for them and to reinforce those behaviors. At the 6-month visit, all
participants were provided with a pedometer and were encouraged to monitor the number of
steps they took a day.

At the 12 month visit, the focus was on strategies for maintenance of behavior change. The
LCs helped the participants to identify benefits they experienced, recognize their successes,
discuss how to create a supportive environment, and ways to reward themselves. Barriers to
maintenance of behaviors were identified and the LCs helped the participants to problem-
solve around the barriers. At the 12-month visit participants were also encouraged to
increase the amount of fruits and vegetables they were eating and to monitor their fruit and
vegetable intake.

3.4. Intervention components for Enhanced Intervention group only

3.4.1. Feedback on self-monitoring—After randomization during the orientation visit,
participants in the Enhanced Intervention group were instructed to mail their food and
exercise journals in each week. For the first 6 months, LCs reviewed the journals, provided
written feedback on the journals, and mailed them back to the participants each week with a
new journal to complete. Data from the journals was entered into a computerized dashboard
so that the information was easily accessible to the LCs for the intervention phone calls.

Contemp Clin Trials. Author manuscript; available in PMC 2015 July 01.
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3.4.2. Intervention phone calls—Enhanced intervention participants received 20-30
minute counseling phone calls from their LC monthly for the first six months and every
other month for the next 6 months. The purpose of the intervention calls was to provide
support and assist the participants in attaining and maintaining their weight loss and physical
activity goals. The LCs reviewed the progress towards the stated goals, helped participants
identity barriers and problem-solve around the barriers, reinforce progress, or help set new
goals as needed. The focus and topics discussed on the phone calls utilized were determined
by the participants' needs.

Participants who had not met their weight loss goal at the 12-month face-to-face meeting
were offered an additional counseling call at month 13. All participants were informed that
even though there were no more planned calls they could call during the second year if they
had questions or concerns they wanted to address with their LC.

3.4.3. Mailed print materials—Participants in the Enhanced Intervention group received
weekly mailings for the first year, bi-weekly mailings for the first 6 months of the second
year, and monthly mailings for the last 6 months of the second year. Participants received
personally tailored and non-tailored materials about healthy food intake and physical activity
based on constructs in the Social Cognitive Theory [31], Social Learning Theory [32] and
the Transtheoretical Model [33].

The dietary feedback reports were tailored based on baseline surveys and information
obtained by the LC through the dashboard (from participant submitted food and exercise
journals) and from telephone counseling calls. These reports included content for participant
self-regulation such as feedback on progress related to current amount of weight loss,
meeting their calorie goal, and compliance with self-monitoring. This content reinforced
participants' successes to bolster self-efficacy for behavior change. The LCs also chose
several content areas to be included in the report reflecting topics that arose on the telephone
counseling calls. These included topics to increase generative capacity about food such as,
portion sizes, beverages, dining out, and junk food. Outcome expectancies were addressed
through topics such as how dietary or behavior changes could improve health conditions
such as, high blood pressure, diabetes, and heart disease. Facilitation was also addressed
through attention to barriers to dietary change such as resistance of family members to
healthy eating, perceptions of healthy food not tasting good, lack of motivation, and getting
off track due to illness, vacation, etc. The counseling messages for each topic were written
by Ph.D. level nutritionists.

Other non-tailored dietary content focused mainly on lower calorie eating choices and
maintaining caloric restric tions during the first six months. During the second six months of
the first year, transitioning off of the structured meal plan was emphasized including food
preparation that emphasized lowering excess fat and other calories, increasing fruits and
vegetables, portion control, eating out; behavioral changes such as building social support
for healthy eating, stimulus control by changing one's physical environment, goal-setting,
and overcoming barriers to healthier eating.
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The exercise feedback reports were based on Social Cognitive Theory and Transtheoretical
Model constructs in cluding decisional balance, self-efficacy, and outcome expec tancies.
The reports were generated from a computer-based expert system in response to the
participant's answers to monthly questionnaire items. These counseling messages were
created by Ph.D. level psychologists. They provide feedback on: 1) how the participant
compared to profiles of individuals who had successfully adopted and maintained physical
activity (normative feedback); and 2) following the baseline assess ment, feedback regarding
progress made on specific topic areas and changes in minutes of physical activity
participation since the individual's prior assessment (progress feedback). Partic ipants also
received booklets with messages matched to their current readiness (stage) for physical
activity based on the Transtheoretical Model. These tailored materials have been efficacious
in changing PA levels in previous studies [34-37].

Other non-tailored exercise content focused on various topics including exercising safely,
getting social support for exercise, changing outcome expectations by making exercise fun,
goal setting, and overcoming barriers to exercise.

All print materials were created targeting a fifth grade literacy level including the use of
white space and limiting sentence length and large multi-syllable words. The materials also
used visual images and grouped information into manageable “chunks”. Focus groups with
the target population were conducted to review the materials and provide feedback on the
look, feel and readability to ensure that the materials were appropriate in terms of health
literacy.

3.4.4. Mailed DVDs—-Participants in the enhanced intervention arm also received four
DVDs across the first 18 months of the study, two about physical activity and two about
dietary changes. At month 1, participants received a video that reviewed the definition of
moderate intensity and the benefits of engaging in moderate intensity exercise. At month 3,
participants received a commercial physical activity video that included easy workouts
starting at 18 min long and worked up to more advanced workouts that were 60 min long.
The video focused on brisk walking but also incorporated strength and flexibility exercise.
Resistance stretch bands were also included so that they could be used during parts of the
video. The last two videos were delivered during months 15 and 18, focusing on
maintenance of weight loss after transitioning off of the calorie specific meal plan. These
videos included three main segment types: testimonials from others who have struggled with
weight loss offering many short vignettes of success; motivation by our narrator, who shared
her personal story and encouragement from her experiences of successful weight loss and
maintenance; food preparation segments with chef prepared food demonstrations of simple
and easy ways to prepare nutritious foods without excess calories, and include more fruits
and vegetables.

3.5. Intervention components for Augmented Usual Care group only

3.5.1. Self-monitoring—~Participants in the Augmented Usual Care were given 6 weeks
worth of food and exercise journals at the orientation visit, but were not asked to send them
back and they did not receive any written feedback on their journals.
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3.5.2. Mailed print materials—Participants in the comparison group received five
pamphlets (three in year 1 and two in year 2) produced by the National Institute for Diabetes
and Digestive and Kidney Diseases for healthy lifestyle, eating, and exercise through the
mail across the first year. These pamphlets were on Weight Loss for Life, Active at Any
Size, Healthy Eating and Physical Activity across Your Lifespan, Just Enough For You, and
Weight-loss and Nutrition Myths.

4. Evaluation measures

Measures were obtained at baseline, 6, 12, 18, and 24. We chose to follow participants for
24 months to assess if weight loss could be maintained for the same time length of time as
participants received the intense intervention (12 months). Measurement staff was blinded to
group assignment to reduce measurement bias.

4.1. Body composition

4.1.1. BMI—Body weight (kg) and height (m) are measured and BMI is calculated as a
measure of relative weight (weight/height?). Height without shoes is measured to the nearest
0.1 cm using a calibrated stadiometer at research visits. Weight was measured to the nearest
0.1 kg using a calibrated and certified scale at baseline and during most visits.

4.1.2. Waist circumference—While the main focus of the intervention is change in
weight or BMI, surrogate measures of intra-abdominal fat are also of secondary interest
[38,39]. The waist measurement is the smallest girth between the rib cage and the iliac crest.
The hip measurement is the largest horizontal girth between waist and thigh. Each
circumference is obtained in the standing position at the end of normal expiration to the
nearest 0.1 cm with a non-elastic plastic coated tape, using standard techniques [40].
Measures are obtained twice from each participant, and then averaged. If the difference
between the first and second measurement is greater than 1.0 cm, a third and fourth
measurement is obtained.

4.2. Physical activity

Seven-day Physical Activity Recall (PAR): The PAR is an interviewer-administered
instrument that provides an esti mate of weekly minutes of physical activity [41,42]. The
PAR uses multiple strategies for increasing accuracy of recall, such as breaking down the
week into daily segments (i.e., morning, afternoon, evening) and asking about many types of
activities, including time spent sleeping and in moderate, hard, and very hard activity.
Participants completed a 10-minute treadmill walk prior to the PAR in order to simulate
moderate intensity exercise defined as 3 to 4 mph, to further enhance recall accuracy for the
PAR. This measure has consistently demonstrated acceptable reliability, internal
consistency, and congruent validity with other more objec tive measures of activity levels
[43-46], as well as sensitivity to changes in moderate intensity physical activity over time
[47,48].

4.2.1. Actigraph motion monitors—Actigraph Motion Monitors (Actigraph, LLC)
provide an objective validation of self-reported activity obtained through the PAR in a 20%
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sub-sample. At the screening visit randomly selected participants were asked to wear
activity monitors for a 7-day period. Previous studies have validated the Actigraph monitor
against heart rate telemetry [49] and total energy expenditure [50]. Additionally, Freedson et
al. [51] have established Actigraph ranges and cut-points that correspond to MET categories,
which means that different physical activity counts generated by the Actigraph can be
categorized into various activity intensity levels (e.g., light, moderate, hard, very hard).
Consequently, the Actigraph measures both quantity and intensity of physical activity [49].

4.2.2. Physical activity — theoretical constructs—Stages of Change for Physical
Activity were assessed using the measure developed by Marcus and colleagues [52]. The
Kappa index of reliability over a 2-week period was 0.78 for this instrument [53], which also
significantly correlates with the 7-day PAR questionnaire, demonstrating concurrent validity
[52]. In addition, moving from an early stage of change (i.e., Precontemplation,
Contemplation, or Preparation stage) to Action has been shown to be significantly associated
with positive changes in estimated peak VO, [52].

4.2.2.1. Self-efficacy for physical activity: This 5-item measure examines the participant's
confidence regarding participation in physical activity in five separate situations (e.g.,
vacation, bad weather). The scale has good internal consistency and test-retest reliability
[53].

4.2.2.2. Decision making for physical activity: This 16-item instrument contains two sub-
scales, one indicative of benefits (i.e., Pros) of exercise adoption and another of negative
consequences (i.e., Cons). The two sub-scales have acceptable internal consistencies and
concurrent validity with measures of Stages of Change for Exercise Adoption [54].

4.2.2.3. Processes of change: This 40-item measure assesses the cognitive and behavioral
processes of change for exercise behavior [55]. The five behavioral subscales include
Rewarding Yourself, Substituting Alternatives, Committing Yourself, Reminding Yourself,
and Enlisting Social Support. The cognitive subscales include Being Aware of Risks,
Increasing Knowledge, Comprehending Benefits, Increasing Healthy Opportunities, and
Caring about Consequences to Others. The internal consistency of the Processes of Change
scales averages 0.83.

4.2.3. Food and nutrition—4.2.3.1. The Diet History Questionnaire (DHQ II). The
DHQ-II is an updated version of the DHQ-1. The DHQ-I instrument was used in many
previous research studies and has been validated/calibrated against other instruments and
provides reasonable nutrient estimates [56,57]. The DHQ 1l has a food list that has been
updated based on more recent dietary data and consists of 134 food items and 8 dietary
supplement questions. The nutrient and food group database for the DHQ 11 is based on a
compilation of national 24-hour dietary recall data from the National Health and Nutrition
Examination Surveys (NHANES) conducted in 2001-02, 2003-04, and 2005-06 [58]. There
have been no updated validation studies with the DHQ Il, however, validation findings are
unlikely to be greatly modified by the minimal modifications to the food list and the updated
nutrient database.
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4.2.3.2. The Three Factor Eating Questionnaire (TEEQ): Part | of the TFEQ, which
consists of 36 true/false items assesses Cognitive Restraint, Disinhibition and Perceived
Hunger [59].

4.2.3.3. Eating Behavior Inventory (EBI): The 26 item EBI queries behaviors done
intentionally or not intentionally during weight loss. The EBI has been shown to be
consistently sensitive to weight management interventions such that the change in the EBI
score is generally consistent with changes in weight status [60].

4.2.4. Demographic and clinical variables—Resting heart rate and resting systolic
and diastolic blood pressure are taken using a mercury sphygmomanometer with appropriate
cuff size using standard methodology.

Sociodemographic information including age, sex, marital status, ethnicity, employment,
occupation, years of education, and income range, was collected by questionnaire at
baseline.

Medical information was obtained through self-report and verified by medical chart reviews.
Self-report information is obtained using the Katz Co-morbidity Questionnaire [61]. The
chart audit Charlson Index [62] is used to determine co-morbidities. An abbreviated 7-item
version of the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC)
[63] is used to assess knee pain and stiffness.

4.2.5. Mental and physical health variables—Depressive Symptoms are assessed
using the Centers for Epidemiologic Studies Depression Scale (CES-D) 20-item measure.
Scores range from 0 to 60, with scores 16 or greater widely used as a threshold for clinical
depression. Internal consistency for this measure in several different populations is relatively
high, 0.85-0.90 [64].

To assess changes in mental health and physical health the SF-12® Health Survey (SF12),
with minor formatting (non- substantive changes) is administered. SF12 contains 1 or 2
items that measure each of the eight concepts included in the SF-36 measures of eight
domains of health, including physical functioning, role — physical, bodily pain, general
health, vitality, social functioning, role — emotional, and mental health; and yields an eight
scale profile of norm-based scores (one for each of the eight domains of health) as well as
physical and mental health component summary scores [65].

The General Self-Efficacy Scale (GSE) is a 10-item measure designed to assess beliefs of
personal competence to deal effectively with a variety of situations [66].

4.2.6. Primary care chart audit variables—Chart audits are being done by trained
research abstrac tors unaware of the randomization status of the participants. Charts are
reviewed for two years prior to the intervention and for the two year intervention time
period. Number and type of office visits, medications, selected co-morbid conditions
focusing on obesity related conditions, emergency room visits, consultations,
hospitalizations, potential adverse events including orthopedic injuries, syncope, kidney
stones, gall bladder attacks, gout, hypoglycemia; weight history and management, physical
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activity assessment and counseling, dietary recommendations and counseling, vital signs
includ ing height, weight, BMI, blood pressure; laboratory testing including lipids, liver
function testing, kidney functioning, glucose, hemoglobin-Alc, and high sensitivity-c-
reactive protein if measured are being abstracted.

4.2.7. Adverse events—Potential adverse events are gathered incidentally when LCs or
research assistants contact participants regarding appointments or counseling calls and as
part of the formal research protocol by the research assistants during research visits and
recorded using a standard format. These are followed up by research nurses for more
information from either patient, primary care provider, or specialist. All potential adverse
events are reviewed by the Pl and the patient is told to continue on the usual study protocol,
placed on medical hold awaiting clearance by PCP or other medical provider. Patients
continue to receive the intervention materials but are told to hold onto these materials until
they are released from medical hold and then resume full intervention activities.

4.3. Data analysis

The primary aim is to evaluate the effectiveness of the tailored lifestyle intervention
delivered in the enhanced intervention arm by comparing the change in BMI during the two
years of intervention to an augmented usual care arm. The univariate analysis will be
conducted at the patient levels. Two group t-test and Analysis of Variance (ANOVA) will
then be used to test differences between the two arms and over time. The patient level
analysis is a bivariate comparison of BMI at 6, 12, 18 and 24 months between enhanced
intervention and augmented usual care arm. Additionally, multivariate analysis for with
repeated measures will be used to test the independent association between the change of
BMI and the interventions, while adjusting for clustering of patients at the provider level and
important covariates if the randomization is unbalanced. Alternatively, we will also compare
the percentage of participants who will be successful at achieving a 5% weight loss at each
time period using both univariate and multivariate analyses. We will also calculate cluster
coefficients of associations within practice and will be performing hierarchical modeling to
adjust for within practice associations.

Missing data will be treated by several methods including complete case, last value carried
forward, and multiple imputation.

The effectiveness of the tailored physical activity intervention will be evaluated by
comparing the change in the 7-day Physical Activity Recall during the two years of
intervention in the two arms of the trial. The outcomes of interests are the repeated measures
of activity time (minute) change from baseline at 6, 12, 18 and 24 months after intervention
respectively as measured by the PAR.

We will evaluate the effectiveness of the tailored nutrition intervention by comparing the
change in total calories, percentage of calories from fat and servings of fruits and vegetables
during the two years of intervention in the two arms of the trial. The outcomes of interests
are the repeated measures of total calories, % energy from fat, and servings of fruits and
vegetables change from baseline at 6, 12, 18 and 24 months after intervention respectively.
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If the intervention is effective, we will perform a cost-effectiveness evaluation for
replicating the intervention in clinical practice. Cost of screening participants, and costs
associated with intervention itself-performing the face-to-face lifestyle counseling and
implementing the structured meal plan, frequent tailored and untailored mailings, review and
providing written feedback and mailing of food and exercise logs, monthly LC phone calls
will be calculated and compared between the enhanced intervention and augmented usual
care per unit of BMI loss.

4.4. Sample size consideration

A priori sample size calculations found that using a sample size of 72 in each group achieves
80% power to detect a 6% average difference in a design with 4 repeated measurements
when the standard deviation is 6.000, assuming the correlation between observations on the
same subject is 0.50, and the alpha level is 0.050. To over sample and account for attrition,
we enrolled 105 into each arm of the study.

5. Discussion

If effective in demonstrating that a home based program with limited face-to-face contact is
effective in promoting clinical significant levels of weight loss in obese primary care
patients with multiple co-morbidities, this study will be an important contribution to the
public health solution to the obesity epidemic.

While some recent studies have shown that PCPs or PCPs with co-located health coaches
can effectively help obese primary care patients lose weight, they require extensive training
of local staff and their ability to be disseminable and adopted by most primary care practices
remains unknown [11,21,67,68]. This study focuses on a different role for the PCP, which
has been efficacious previous studies [19,22], and utilizes the teachable moment in daily
encounters to motivate obese patients to participate in a home based program located within
the “medical neighborhood” and to manage medical co-morbidities. All face-to-face lifestyle
counseling, mailings and phone calls can be performed by central located LCs and staff. All
tailored mailing materials based upon computerized expert systems have been developed.
All DVDs have been produced. These educational materials as well as the study manuals
and materials for structured meal plans, goal setting, food and exercise logs, lifestyle
counseling, LC training will be available for dissemination to third party payers, worksites
or other organizations who could replicate the intervention in the future.

Having the PCPs serve as a motivator for weight loss, dietary and PA change and linking the
patient to effective weight loss services is an important and appropriate role for the PCP
[19,69,70]. Asking PCPs to counsel their patients on losing weight is not practical or
sustainable on a large scale as evidenced by a national study where only 41% of obese
patients reported that their physicians counseled them on losing weight [71]. In a busy
primary care practice even PCPs with adequate insurance reimbursement, training in
counseling skills and effective teaching materials will likely not be successful in providing
the intensive lifestyle management needed for successful weight loss and its long term
maintenance. However, it is our belief that primary care physicians lead the obesity-
associated healthcare team, motivating patients to enter into behavioral focused weight loss
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programs, providing ongoing medical care focusing on supporting attainment of weight loss
and PA goals, prescribing and monitoring medications, and treating co-morbid conditions
such as hyperlipidemia, hypertension, and diabetes mellitus. Therefore the current study
utilized PCPs in this role to encourage enrollment in the weight loss intervention and by
providing ongoing medical care.

The intervention has several innovative components to increase its likelihood of success,
dissemination, and wide appeal. First, by having PCPs refer their obese patients to the study,
we are capitalizing on a teachable moment when patients may be motivationally ready for
behavioral change that could lead to successful weight loss, increased physical activity and
healthier eating. PCPs also receive updates on their patients' progress in the study. These
updates provide additional accountability and could lead to improved management of co-
morbid conditions such as hypertension, hyperlipidemia, glucose intolerance or glycemic
control in diabetics. Second, this intervention uses tailored materials that match patient
characteristics with effective treatments. This tailoring is done using computerized expert
systems which represent a novel, innovative and potentially cost-effective means of
translating the best of behavioral science research into mainstream clinical practice. Third,
this intervention combines weight loss, physical activity and healthy eating information
using multiple delivery channels: face-to-face, print, telephone, and video. Although weight
loss interventions using limited face-to-face interventions but frequent print have been
shown to be effective [23,25,27], the use of video and telephone tailored components may
be more effective than print alone in underserved populations who may have lower literacy
levels. Many individuals, even those who can read, frequently depend on non-written means
to obtain health-related information [72]. Unfortunately, while significant effort has focused
on improving the quality, literacy levels and appropriateness of printed materials, high
quality non-print health information sources are rare [73,74]. Targeted patient education
programs, using more audiovisual material are sorely needed [73]. Video can demonstrate
procedures and concepts that might be difficult to explain or translate in print (i.e.,
motivation, demonstrations, and modeling), and they can circumvent the problem of low
literacy. Videos can increase learner interest, accommaodate different learning styles and
serve as useful adjuncts for clarification, support, and motivation. Thus, inclusion of non-
print intervention components increases the potential to reach a wide range of patients,
including underserved populations who have higher rates of obesity and are
disproportionately burdened by obesity related health conditions. This intervention that
consists of multiple modalities of print, telephone, and video with limited face-to-face
counseling holds promise not only for being effective for encouraging weight loss,
increasing physical activity and healthy eating but also for being cost effective and
generalizable for wide clinical use. If this intervention is found to be effective, it could also
be translated and adapted for other cultural and language groups.

By demonstrating the effectiveness and cost-effectiveness of a practical lifestyle
intervention with limited face-to-face contact for participants recruited from primary care
practices that produce clinically meaningful changes in BMI, physical activity, and diet, the
results of the proposed trial will have direct relevance to clinical practice. This study will fill
an important gap in our knowledge regarding the translation and dissemination of research
from efficacy studies to best practices in the community settings.
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Fig. 1.

[ Telephone Screened (n = 610) ]

Excluded (n=200)

= Not meeting inclusion criteria (n=108)
= Declined to participate (n=26)
= Unable to be contacted (n=46)

( Scheduled for Screening Visit (n = 430) |

Excluded (n=119)

= Not meeting inclusion criteria (n=38)
o Medical issues (n=22)
o Enrolled in another weight loss
program (n=7)
o Too active(n=7)
o BMI < 25 kg/m? (n=2)
= Declined to participate (n=61)
= Unable to be contacted (n=58)

Scheduled for Orientation Visit (n=273)

)

Excluded (n=62)

= Not meeting inclusion criteria (n=26)
o Medical issues (n=3)
o Unable to complete study
requirements (n=1)
o Too active(n=22)
= Declined to participate (n=24)
= Unable to be contacted (n=12)

[ Randomized (n=211) ]
Intervention Control
(n=105) (n=106)

Study flow of eligible and randomized participants.
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Fig. 2.

YEAR 1

YEAR 2.

Baseline Clinic Visit with Lifestyle Counselor ‘

Enhanced Intervention Group | ‘ Augmented Usual Care Group |

o Weekly feedback on Food and

o Weekly Nutrition and Physical (Months 1, 2, and 4)
Activity Tip Sheet Mailings

o Monthly Telephone Counseling

Physical Activity DVD’s (Months 1
and 3)

o

Month 6 Clinic Visit with Lifestyle Counselor

Weekly Nutrition and Physical
Activity Tip Sheet Mailings

Bi-monthly Telephone Counseling ‘

Month 12 Clinic Visit with Lifestyle Counselor ‘

Bi-weekly Nutrition and Physical
Activity Tip Sheet Mailings NIDDK Mailings
(Months 15 and 18)

Nutrition DVD’s
(Months 15 and 18)

Booster Telephone Counseling
(Month 13 if needed)

Month 18 Measurement Only Clinic Visit

Monthly Nutrition and Physical
Activity Tip Sheet Mailings

Month 24 Clinic
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