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Abstract

Obesity is one of the top health priorities in the United States. Primary care physicians are the

designated “gatekeepers” for obesity prevention, detection, and treatment. However, they and the

current U.S. health care structure and reimbursement systems are often ill-equipped to implement

evidence-based obesity care. The Group Lifestyle Balance™ (GLB) program is a group-delivery

adaptation of the predominantly one-on-one lifestyle intervention proven efficacious in the

Diabetes Prevention Program (DPP) trial. Participant intervention goals are 7% weight loss and

sustained moderate physical activity of 150 minutes or more each week. Sequential instruction and

coaching encompasses nutrition, behavior modification, and physical activity principles. The E-

LITE (Evaluation of Lifestyle Interventions to Treat Elevated Cardiometabolic Risk in Primary

Care) trial evaluates the feasibility and potential effectiveness of delivering the GLB program,

supplemented with food tasting and supervised physical activity during each of 12 group sessions,

and electronic communication for long-term follow up, in a primary care setting. Benefits and

potential areas for improvement in three areas of implementation emerged during the 15-month E-

LITE trial: (1) delivery of an established lifestyle intervention program by specialized

professionals, (2) integration of a lifestyle intervention program into a primary care clinic, and (3)

information technology use in a primary care-based lifestyle intervention program. Our experience

shows the feasibility of implementing an evidence-based lifestyle intervention program combining

group-delivered nutrition and behavioral counseling, physical activity training, and technology-

mediated follow-up in a primary care clinic setting, but challenges remain, and we offer possible

solutions to overcome them.

Introduction

Approximately 68% of U.S. adults are overweight or obese (1), and the prevalence of

obesity-related risk factors for diabetes and cardiovascular disease (CVD) continues to

increase (2). Owing to its tremendous personal, societal, and economic burdens (3–6),

obesity is one of the nation’s top health priorities.
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Modest, sustained weight loss of 5–10% has been shown to delay or possibly prevent

diabetes (78), and improve CVD risk factors such as abnormal blood pressure and lipids (9–

12). Concerted, sustainable efforts are needed to prevent and treat obesity, not just its

complications. The US Preventive Services Task Force recommends intensive lifestyle

interventions to promote sustained weight loss for obese adults (13). Central to these

recommendations are intensive lifestyle interventions that encompass counseling for a

balanced-nutrient, energy-deficit diet, increased physical activity, and behavior modification

(14–16).

Primary Care Providers (PCPs) are the designated “gatekeepers” for obesity prevention,

detection, and treatment (16). However, PCPs often lack the training, skills, confidence, and

time required to implement effective lifestyle interventions (17), and primary care delivery

models often lack the required structure and organization for obesity prevention and

treatment (18). Furthermore, the current U.S. health care system’s acute care orientation,

structure of physician visits and reimbursement, and reluctance to reimburse for non-

physician services contributes to the neglect of chronic and preventive care (19–21). As a

result, obesity is undertreated, if not mistreated, in clinical practice, despite the existence of

efficacious treatments and evidence-based guidelines (22–27).

Changes in federal health policy in the form of the Affordable Care Act (ACA) (28) require

that Medicare and new private health plans provide evidence-based preventive services,

including weight management for the obese, without cost-sharing (i.e. deductibles,

coinsurance, or copayments). While physician counseling can facilitate weight loss attempts

among obese patients (29), PCPs can rarely provide weight management interventions of

sufficient intensity (30). Instead, the US Preventive Services Task Force suggests they refer

patients for such care (13). The most common referral for weight management is to

registered dietitians. Although the Affordable Care Act will increase access to this service,

current evidence fails to support the efficacy of intermittent, low- to moderate-intensity

counseling by dietitians (131630).

The Diabetes Prevention Program (DPP) trial demonstrated that an intensive lifestyle

intervention - focusing on 7% weight loss, and sustained moderate intensity physical activity

of 150 minutes or more a week - reduced the risk for developing type 2 diabetes by 58%,

and metabolic syndrome by 41% (73132). Materials that focus on diet, physical activity, and

behavior change were developed at the University of Pittsburgh by the DPP Lifestyle

Resource Core, and used in 16 Lifestyle Coach-led one-on-one “core curriculum” sessions

and a number of subsequent individual and group maintenance sessions (33).

The university’s Diabetes Prevention Support Center (DPSC) adapted the 16-individual

session core curriculum to a 12-session weekly group delivery format called the Group

Lifestyle Balance™ (GLB) program for broader dissemination (34), and also developed a

DVD version of the program for at-home use. Since the development and implementation of

the E-LITE (Evaluation of Lifestyle Interventions to Treat Elevated Cardiometabolic Risk in

Primary Care) protocol, the DPSC added 10 more sessions to extend the GLB program to 12

months. The GLB promotes the same goals for weight loss and physical activity as the DPP

intervention. To achieve the recommended weight loss of 1–2 pounds/week, moderate
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calorie and fat intake reductions through healthy substitutions and portion control, rather

than omission or elimination of specific foods, are advocated. Sustained physical activity is

encouraged to assist with weight loss, and more importantly, for long-term weight

maintenance. The DPSC has established a comprehensive infrastructure for Lifestyle Coach

training, program material dissemination, and support for the GLB program.

Several nonrandomized prospective intervention studies have reported on the feasibility and

potential effectiveness of the GLB program in primary care settings (3437–39). The E-LITE

(Evaluation of Lifestyle Interventions to Treat Elevated Cardiometabolic Risk in Primary

Care) study is the first randomized controlled trial to evaluate the feasibility and potential

effectiveness in reducing BMI of an adaptation of the GLB program in a primary care

setting (3536). This paper reports the lessons learned from the perspective of the study

dietitian, study physician, and investigators. Our objective is to inform dissemination of

effective weight management programs likely to be reimbursed under the Affordable Care

Act, based on our experience implementing the class-based intervention.

The E-LITE Modifications to the Group Lifestyle Balance Program

The E-LITE trial was designed to compare a GLB in-person group intervention and a GLB

DVD self-directed intervention with usual care. The Palo Alto Medical Foundation (PAMF)

IRB approved the study protocol. In this report we discuss our experience with integrating

the in-person class into primary care. At baseline, the mean age of participants (n = 241) was

52.9 (SD10.9) years, with 47% female, 78% Non Hispanic White, 17% Asian/Pacific

Islander, and 4% Hispanic. The mean BMI was 32.0 kg/m2 (SD 5.4). Approximately 54% of

participants had impaired fasting glucose, 87% metabolic syndrome, and 41% both

conditions. The main objective of the trial is to evaluate the GLB program, with

modifications, in a primary care setting, rather than a research clinic. As such, the program

was implemented in a 29-physician primary care clinic of the PAMF, where participants

receive their general medical care. PAMF is a large, community-based, multispecialty group

practice that is a certified Patient Centered Medical Home. It provides integration of health

care services and patient information through a fully-functional electronic health record

(EHR). The EHR facilitates coordination of care, patient referrals, and communication

among health care providers, as well as between providers and their patients through secure

messaging.

The adaptation implemented in this trial retained all the key attributes of the core 12-session

GLB program. E-LITE classes were delivered by a Lifestyle Coach, who is a registered

dietitian and received the DPSC’s GLB training certification. Classes were sequential,

provided information and support, and followed the DPP content. This content includes

basic nutrition concepts encompassing eating a balanced, lower calorie, lower fat diet to

enable weight loss, spontaneous and planned physical activity, and behavior modification

problem solving and relapse prevention skills (Table 1). Participants were provided with

weekly handouts, a commercially available calorie- and fat gram-counting book, and self-

monitoring booklets for logging food intake, calorie and fat grams, steps, and minutes of

planned physical activity. To facilitate self-monitoring, each participant was also given a

pedometer and bathroom and food scales. Weekly feedback and encouragement was
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provided by the Lifestyle Coach, based on participant logged information. DVDs containing

professional actors enacting the classes were available for viewing by participants who

missed a class.

With approval of the DPSC, we supplemented the GLB program with (1) weekly food

tasting and supervised physical activity for class participants, and (2) utilization of an

electronic health record (EHR) for patient-provider communication, and online logging of

physical activity and weight (Figure 1).

To expose individuals to healthy food options, in each of the first 6 sessions, the Lifestyle

Coach offered samples of bought moderate calorie/moderate fat foods, such as low calorie

beverages, lower calorie/lower fat salad dressings, dairy, and snack foods, and a variety of

fruits and vegetables. Participants shared their own new discoveries or favorite healthy foods

during the last 6 sessions.

After the nutrition/behavior change core content in each class, an exercise specialist

provided demonstration and guided practice of exercises using a circuit design, with

information sharing and participant discussion before, during, and after the circuit training.

Each module lasted 30–45 minutes and focused on one or more of the components of a

balanced physical fitness program, including aerobic, strength, and flexibility training (Table

1).

Following completion of the 12-week core program, individual communication continued

for 12 months through EHR-integrated secure messaging between the Lifestyle Coach and

participants to support long-term behavior change. Participants received monthly group

messages that reviewed and expanded on topics from the core GLB curriculum. In addition,

the Lifestyle Coach contacted participants individually to check on progress and offer

assistance with lifestyle changes. When necessary, the exercise specialist was also available

for consultations through the EHR.

Participants were advised to log their daily planned physical activity, steps, and weight on

the American Heart Association’s Heart360™, an online heart health resource and self-

monitoring website (www.hearthub.org). Although they also logged this information in

paper tracking booklets, online availability allowed the Lifestyle Coach, with participant

permission, to monitor individual progress through shared access.

Lessons Learned

Below, we discuss the benefits and potential areas for improvement in three areas of

implementation in primary care of the GLB program with supplementation as described

above (Table 2).

Delivery of an Evidence-based Lifestyle Intervention Program by

Specialized Professionals

The GLB program is an evidence-based structured lifestyle intervention program that is

nationally available, and supported by the DPSC. Lifestyle Coach training for program
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delivery is provided by the DPSC or DPSC certified local Master Trainers. Professionals

from a variety of health care disciplines are trained as Lifestyle Coaches, but the majority

are dietitians and nurses. The curriculum, including Lifestyle Coach scripts, participant

handouts (written in English at a 5th grade reading level), and DVDs is available from the

DPSC, therefore eliminating the need for in-house course development and training. The

standardized training and program materials help ensure consistent implementation across a

variety of settings.

Although the GLB program is structured for use with individuals of various educational

backgrounds, E-LITE participants were almost universally college-educated, with 97% of

the individuals having attained education at the college level or above. The Lifestyle Coach

was a registered dietitian, with more than 10 years of weight management counseling

experience, who was trained at the DPSC’s 2-day GLB training session, and later certified

as a Master Trainer. The exercise specialist worked as a personal trainer, and had

considerable experience with overweight/obese individuals. Having professionals with

experience well beyond the minimum required was beneficial for this patient population, as

they were able to answer participant questions that might not have been anticipated in less

educated populations (e.g., questions regarding dietary fat quality, diet myths, media

coverage of nutrition topics, and exercise modifications for physical limitations). Working

together, the Lifestyle Coach and exercise specialist embedded the supplemented

components (food tasting, physical activity instruction and practice, and computer

technology tools for online logging and secure messaging) within the GLB class structure,

and delivered it as an integrated program.

Barriers encountered during program delivery were primarily related to participant

adherence, including class attendance, logging of food intake, weight, and physical activity,

completion of home assignments, and engaging in regular planned physical activity.

Although 86% of participants attended or made up at least 10 class sessions, and 96% at

least 6 sessions, compliance with logging was modest. Forty-nine percent of participants

completed food records for at least 10 weeks, but 10% completed none. Twenty-nine percent

of participants completed weight records and 38% kept physical activity records for at least

10 weeks, but 6% did not complete any. Participants identified time constraints as the

primary challenge to meeting program requirements and goals. Participant adherence is a

known problem in behavioral intervention programs, and an active area of research.

Based on our experience, additional motivational strategies to increase adherence may

improve participants’ experience and motivation, and promote long-term success. One

strategy that was not part of the E-LITE implementation given the research design, but

would be realistic in clinical practice, is to involve support from program participants’ PCPs

at and between routine office visits to provide encouragement and reinforce sustained

adherence (further discussed below) (Table 2).
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Integration of an Evidence-based Lifestyle Intervention Program into

Primary Care

In contrast to most weight management interventions, which occur in commercial settings or

registered dietitian offices, the E-LITE classes were held in a primary care clinic. In addition

to being a convenient location for participants to access (since it was the site at which they

received their primary care), offering these classes in a medical facility conveyed to

participants that the health care system endorsed the benefits of lifestyle changes. Although

not a concern in the E-LITE trial, the safety of the clinic location (especially at night), might

need to be taken into consideration.

Class sessions were conducted in the evening, after normal clinic hours. The core nutrition/

behavior change portion of the class was held in a conference room, whereas the exercise

circuit was performed in a waiting area. Limitations of this locale were a conference room of

insufficient size to comfortably accommodate larger classes (class size ranged from 7–16

participants), and the need to perform the exercise circuits in a waiting area. The

configuration and small size of the waiting room, as well as restricted storage facilities for

exercise equipment, limited the exercise modules, and evening clinical staff sometimes came

through this area during class. Space is likely limited in most busy primary care clinics,

which needs to be taken into account when planning class capacity and schedule.

Since PAMF, including its primary care departments, utilizes a state-of-the-art EHR system

(Epic, Madison, WI), this was used to identify a pool of potentially appropriate patients.

PCPs received a list of their own patients from this pool, and served as the gatekeeper for

referral to the E-LITE study. Housing this program in a primary care clinic allowed PCPs to

easily refer patients for participation, and communicate with the Lifestyle Coach and

exercise specialist. As needed, the Lifestyle Coach communicated patient health concerns to

the PCPs through the EHR. Messages exchanged between the patient and Lifestyle Coach

became part of the permanent EHR, and could be viewed by other health care providers on

the patient’s care team. While the E-LITE trial had the luxury of using an EHR, other modes

of communication between care providers are available (e.g., in person, telephone).

PCPs can support and encourage patients as they attempt lifestyle changes. However, as

physicians were blinded in this study, they were not provided the tools to do this. In a real

life situation, participant class attendance and progress, as well as program information and

content, could be made available to physicians. This would allow them to support and

reinforce the goals of the program, and endorse the benefit of regular class attendance,

during any patient appointment.

Based on our experience, potential areas of improvement include active physician support of

patient participation in a lifestyle education program, as well as adequate facilities for class

discussions and exercise circuits (Table 2).
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Information Technology in an Evidence-based Lifestyle Intervention

Program

Recent advances in information technology allowed for a GLB program with supplemental

online communication and participant logging. The Lifestyle Coach and exercise specialist

had access to participant online logs of planned physical activity, pedometer-logged steps,

and weight throughout the 15-month extended program. All food records, however, were

kept manually, and were only available during the 12-week class.

The EHR used at PAMF supports sending messages to a group of patients simultaneously,

which allowed for easy dissemination of information in the form of group messages once a

month for one year after completion of the core class. The messages provided review and

expansion of topics covered in the core curriculum, and asked participants to reply to the

Lifestyle Coach with updates on progress, barriers, and current lifestyle goals. However, the

average reply rate was only 1.5 replies per participant over the 12 month follow-up period.

In addition to the group messages, the Lifestyle Coach sent an average of four messages per

participant asking for progress updates, but received an average of only 1.8 replies.

Participants themselves only initiated an average of 0.5 messages over one year. These rates

of participation in online communication were lower than anticipated, and the time

commitment for the Lifestyle Coach and exercise specialist less than expected. Some

participants indicated that they preferred the in-person group support, rather than online

messaging, to maintain motivation for ongoing weight management.

Despite the benefits realized with the information technology available at the time of the

study, there were technical limitations. With the available EHR it was not possible to send

materials beyond typed messages. Patient handouts require prior organizational review and

approval, and the use of web links and interactive activities is not supported. As a result, we

had to choose a separate stand-alone application for participant self-monitoring and sharing

of data with the Lifestyle Coach, which could have been a barrier to adherence. Heart360 is

a freely available patient-self-management website maintained by the American Heart

Association, and has won numerous technology innovation awards. However, it does not

support tracking of dietary intake, which precluded the Lifestyle Coach having access to diet

records after the 12-week class had ended.

Based on our experience, several areas of improvement were identified. Building screening

parameters to identify potentially appropriate candidates for the program into the EHR

would provide PCPs with a tool to assist with patient referrals. Documenting class

attendance and measured weight in the EHR would allow PCPs to monitor patient progress,

and is possible with the EHR used, but was not done in our study. Furthermore, to expand

the ability of clinicians to provide ongoing management for obesity, it could be useful for

GLB data (e.g., body weight measurements taken on a home scale, or step measurements

from a pedometer) to be directly uploaded to the EHR. Having participants log not only

physical activity and weight, but also dietary intake, on an electronic device, where

information is readily shared with a Lifestyle Coach via the internet, could allow for

feedback and guidance beyond the 12-week class. Expanding EHR secure messaging

capabilities for sending materials beyond simple messages could enhance patient learning
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and engagement in lifestyle change. Online support groups might also enhance the

experience and potency of the intervention (40) (Table 2).

Conclusions

Obesity is a chronic disease that requires concerted, sustained, evidence-based interventions

for treatment. Although PCPs have a central role in diagnosing and overseeing obesity

management, they cannot be expected to provide long-term, high intensity, effective

therapy. An established weight management program based on integrating nutrition,

physical activity, and behavior modification therapy, and delivered by allied health

professionals, can provide this treatment. Furthermore, a mature EHR system can help

identify eligible patients, support and enhance patient success through secure online

messaging, and provide an efficient means of communication among health care providers.

The GLB program is based on interventions proven to be efficacious in the multicenter

randomized controlled DPP trial. The modified GLB offered in the E-LITE trial provides

lessons regarding the potential feasibility and effectiveness of delivering a nutrition and

physical activity lifestyle intervention program in a primary care clinic setting.

Our experience shows that an established weight control program supplemented with food

tasting and physical activity opportunities as well as online communication tools can be

offered in a primary care clinic setting. We have identified strategies that may be crucial to

overcoming the identified challenges encompassing active physician support of participant

adherence, appropriate space for group sessions, and optimum use of available information

technology.
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Figure 1.
Comparison of GLB program to a modified GLB program, as delivered in the E-LITE trial.
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Table 1

Weekly group session topics for GLB core program and E-LITE weekly physical activity sessions.

Session GLB Core Program E-LITE Physical Activity

1 Welcome Getting Started Losing Weight Introduction to Physical Activity Basic Stretches

2 Be a Fat and Calorie Detective Establishing a Baseline: Timed Walk

3 Healthy Eating Different Ways to Move

4 Move Those Muscles Monitoring Your Intensity

5 Tip the Calorie Balance Flexibility

6 Take Charge of What’s Around You Checking Your Progress: Timed Walk

7 Problem Solving Functional Fitness

8 Four Keys to Healthy Eating Out Core and Balance Training

9 The Slippery Slope of Lifestyle Change Strength Training

10 Jump Start Your Activity Plan No Excuses

11 Make Social cues Work for You Design Your Own Circuit

12 Ways to Stay Motivated Celebration: Timed Walk
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Table 2

Lessons learned from the implementation of a modified GLB program, as delivered in the E-LITE trial,

including observed benefits and potential areas of improvement

Lessons Learned Observed Benefits
Potential Areas for
Improvement

Delivery of an
evidence-based
lifestyle intervention
program by
specialized
professionals

• Previously demonstrated efficacy of core
program increases likelihood of
effectiveness in new setting

• Coaches well qualified to address
participant questions and concerns

• No need for in-house development of core
course

• Training and program updates provided by
DPSC

• PCP involvement in program through
encouragement of patient participation and
work towards program goals during and
between routine office visits

• Research to address participant adherence
issues, beyond individual problem solving

Integration of an
evidence-based
lifestyle intervention
program into primary
care

• PCP refers patients for participation

• Facilitated communication between
coaches and PCP

• Class location convenient for participants;
conveys endorsement of program and
health benefits of lifestyle change

• Program content details provided to PCP

• PCP support of program participation/goals
during and between routine office visits (see
above)

• Adequate facilities for class discussion and
exercise circuits

Information
technology in an
evidence-based
lifestyle intervention
program

• EHR configuration that supports:

– Easy group dissemination of
information

– Secure online messaging
between Lifestyle Coach and
participant and/or PCP, as well
as permanent storage of
conversations

• Online logging of participant physical
activity and weight allows Lifestyle Coach
to monitor progress and provide feedback/
guidance

• EHR configuration that supports:

– Screening parameters to identify
potentially eligible patients to
PCP

– Documentation of class
attendance and weight

– Direct entering of participant
collected data

– Sending of materials beyond
simple messages (e.g. handouts,
web links, interactive activities)

– Online logging of food intake
that is shared with Lifestyle
Coach

– Online support groups
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