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Abstract

Introduction: African-American women are more overweight and have greater diffi-
culty maintaining weight loss than do Caucasian women. Evidence suggests that African-
American women are more successful with culturally tailored weight-loss programs.

Methods: Begun in 2005, an 18-month randomized clinical trial, Project Take
HEED (Healthy Eating and Exercise Decisions), culturally adapted an evidence-based
dietary approach and exercise program to fit the female African-American population
in an attempt to improve program attrition rates. The study was conducted with 223
African-American women (120 women in the experimental group; 103 controls), age
35 to 65 years, with a body mass index of 30 kg/m? or higher. The experimental group
received education and instruction at 24 group sessions and were asked to record their
daily food intake and physical activity. Cultural adaptation included social and spiritual
components. Controls received usual care (referral to a dietitian).

Results: After 18 months, Project Take HEED demonstrated the following outcomes:

1. Attrition: the treatment group consisted of 12 African-American women at the end
of month 18—(an attrition rate of 87%). (It had been 70% at the end of month 15.)

2. Factors contributing to attrition included: caregiver responsibilities, transporta-
tion difficulties, work schedules, and others.

Those clients that did remain, however, provided the impetus for our next study. The
remaining participants had, by and large, begun the study as being low in self-efficacy
regarding weight loss and weight loss maintenance

Conclusion: /nitial Findings: The high self-efficacy that some women had at the
beginning of the intervention did not translate into the desired behavior change. The
inverse relationship seen in this study suggests that treatments that improve participants’
self-efficacy may result in greater weight loss.

New Directions: A new study, commencing in 2013, will use at-home Web-based and
virtual reality technology (avatars) in an attempt to enhance client motivation to persist in
long-term weight management programs. Bandura’s pioneering work on self-efficacy will
be the theoretical foundation of the pilot study, also enrolling African-American women.

Introduction

African-American women are more
overweight and have greater difficulty
maintaining weight loss than do Cauca-
sian women."? Evidence suggests that
African-American women are more suc-
cessful with weight-loss programs that are
culturally tailored.*® At the same time, this
racial group exhibits a higher attrition rate
in weight-loss maintenance programs than
any other population subset.’

A series of investigations at Kaiser Per-
manente (KP) Bedford Medical Offices in
Ohio focused on the question “Why do

African-American women, in particular,
display high attrition rates in weight-loss
maintenance programs?” Begun in 2005
as a randomized clinical trial, Project Take
HEED (Healthy Eating and Exercise Deci-
sions) was a combination of two interven-
tions that had shown success in clinical
trials with African Americans. The Thera-
peutic Lifestyle Changes (TLC) dietary
approach from the National Cholesterol
Program® and the CHANGE (Change Habits
by Applying New Goals and Experiences)
exercise program’ were combined and
culturally adapted to fit the population.

In an attempt to combat attrition of
African-American women in weight-loss
maintenance programs, the study objec-
tive was to determine the effectiveness
of a culturally adapted intensive lifestyle
intervention administered in a health
care environment, relative to a control
group that was provided standard life-
style recommendations in producing and
maintaining weight loss. Both groups
were African-American women, age 35 to
65 years, who had a baseline body mass
index (BMID) of 30 kg/m? or higher.

We posed the following hypotheses: 1)
Obese African-American women enrolled
in a culturally adapted weight-loss pro-
gram, consisting of nutrition, exercise, and
behavioral interventions, will lose more
weight over the 18-month period than
those clients participating in a standard
weight control program; 2) Self-efficacy
among experimental group participants
would contribute in a positive fashion
from baseline to end of treatment; that
is, those participants with an initially
high sense of self-efficacy (confidence
regarding attainment of desired outcomes)
would have less difficulty losing weight
than those with an initially low measure
of self-efficacy.

In this research report, we describe
the previously unpublished results of
Project Take HEED and address the les-
sons learned from this 2005-2006 clinical
trial. Additionally, we report on a new
study that takes advantage of “nonim-
mersive virtual reality” in the form of
commercially available avatars that morph
to approximate the participant’s ideal self
over time with sustained exercise and
prescribed dieting. This technology serves
as a potential mechanism to overcome the
shortcomings of the original study by ad-
dressing long-term motivation to succeed
in weight-loss maintenance programs.

Pamala J Murphy, MD, is a Principal Investigator at the Kaiser Permanente Ohio Center of Research and an Internist
at the Bedford Medical Center in Ohio. E-mail: pamala.j.murphy@kp.org. Roger L Williams, MEd, is a Scientific
Writer at the Kaiser Permanente Ohio Center of Research in Bedford. E-mail: roger.l.williams@kp.org.
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The new study, the SISTERS Weight Loss
Maintenance study, will commence a
one-year pilot program in mid-summer
2013. Like the earlier study, it is funded
by the Garfield Memorial Foundation and
is, in many ways, an extension of the
previous work.

Methods

A series of investigations begun in 2005
at KP Bedford Medical Offices focused on
the question “Why do African-American
women, in particular, display high attrition
rates in weight-loss maintenance pro-
grams?” First, we attempted a randomized
clinical trial for 18 months from July 2005
to December 2000, termed Project Take
HEED. The study originally recruited 223
female, adult African-American volunteer
participants age 35 to 65 years with a BMI
of 30 kg/m?* or higher. Participants were
randomly assigned at baseline (T0) to
either the experimental group or a statisti-
cally matched control group.

The experimental group consisted of
120 African-American women, age 35
to 65 years, with a BMI of 30 kg/m?* or
higher, who, we predicted, would benefit
from cultural adaptation of a standard
weight-loss maintenance program. These
clients completed a 3-day food record as
grounds for inclusion in the study. The
experimental group received education
and instruction regarding the evidence-
based practices intervention described
later at 24 weekly group sessions (first
weekly for 6 sessions, then semi-weekly).
The control group was composed of 103
African-American women with the same
demographic characteristics, who experi-

enced usual care in the Ohio Permanente
Medical Group (OPMG) in Northeastern
Ohio. Usual care at the KP Bedford facility
consisted of self-referral and/or referral by
their primary care physician to a registered
dietitian’s monthly information sessions.

Circa 2005, there remained a focus on
short-term weight-loss programs in both
clinical and commercial (nonprescription)
settings. However, our research team
suspected that sustainable weight loss
was strongly associated with changes in
lifestyle. Thus, the TLC program from the
National Cholesterol Education Program®
was chosen as an instrument of education
and change because of its 3-pronged ap-
proach consisting of diet, exercise, and
weight management. In addition, the
CHANGE exercise program’ was chosen
to leverage the exercise portion of the
overall approach, wherein 60 minutes
of moderate exercise (eg, brisk walking)
was recommended daily. In addition to
these components, cultural adaptations
included a spiritual dimension (“spiritual
tablescapes”) and group support involv-
ing primarily African-American clinicians
and staff. Experimental group clients were
asked to record their food intake in a diet
diary and their daily physical activity in
an exercise log.

Dietary goals for the experimental group
were to reduce weekly energy (caloric) in-
take by 3500 kcal/week, to reduce total fat
intake to 25% to 30% of calories daily, and
to reduce daily saturated fat intake to less
than 70 keal daily, with dietary cholesterol
below 200 mg daily. Overall, the desired
goal was to reduce body weight by more
than 4% by the end of the study.

Exercise goals for the experimental
group were to undertake a minimum of
360 minutes of rigorous exercise per week
(60 minutes per day for 6 days), selected
from a menu of options that included line
dancing and brisk walking (supervised by
a community-based instructor).

The intervention provided both a
setting and a scheduled time for so-
cialization through the formation of
interpersonal bonds that would encour-
age exercise among the participants. In
the group sessions, the experimental
group was administered the TLC cur-
riculum, which taught, for instance,
the TLC diet, an individualized plan to
reduce daily energy intake by 500 kcal.
Group solidarity was also encouraged
by a series of question-and-answer ses-
sions. From the outset and with group
consent, a nondenominational spiritual
component was a segment of the group
meetings. “Tablescapes” were created
using various themes incorporating posi-
tive affirmations to facilitate a sense of
contemplation and relaxation. Although
not evidence-based, the inclusion of
such a component did serve to enhance
group cohesion (self-reported) among
the women in the experimental group.

Seven months after initial enrollment
(T1), the remaining participants in both
groups were asked to return usable three-
day food records (all columns completed).

A mix of validated self-efficacy mea-
sures was used to assess participants’
self-efficacy at various time points in
the study. The three scales used were
the Self-Efficacy for Fruit and Vegetable
Intake survey,® the Barriers to Exercise

Table 1. Project Take HEED results at various time points?

TO (controls: n =103,
experimental: n = 120)

T1 (controls: n = 45,
experimental: n = 63)

T4 (controls: n =37,
experimental: n = 36)

Fruitand | Exercise | WEL BMI Fruitand | Exercise | WEL BMI Fruitand | Exercise | WEL BMI
veggie efficacy | total | (kg/m?) | veggie efficacy | total | (kg/m?) | veggie efficacy | total | (kg/m?)
Measure SE barriers SE barriers SE barriers
Controls, mean NA NA 6.15 | 37.25 2.11 45.03 6.06 37.55 2.33 41.51 5.72 NA
Experimental group, 2.24 NA 6.03 | 38.06 2.19 50.12 6.41 38.53 2.13 49.12 6.63 | 38.16
mean
ttest 0.5 118 115 0.9 1.15 2.59
p value 0.62 0.24 0.26 0.37 0.13 0.01

2 |In the Take HEED study, a mix of validated self-efficacy measures was used, with results noted at baseline (T0), 7 months (T1), and 15 months (T4). Body mass index (BMI)
measures were inconclusive and not statistically significant. On the 3 scales used, Self-Efficacy for Fruit and Vegetable Intake Survey (Fruit and veggie SE), the Barriers to Exercise
Self-Efficacy Scale (Exercise efficacy barriers), and the Weight Efficacy Lifestyle (WEL) Questionnaire, the remaining participants at T4 had scored initially lower than those “high-

confidence” participants, who later dropped out in large numbers.

BMI = body mass index; HEED = Healthy Eating and Exercise Decisions: NA = not applicable; SE = self-efficacy; WEL = weight efficacy lifestyle.
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Self-Efficacy Scale,” and the Weight Ef-
ficacy Lifestyle Questionnaire."

A t test was used to compare groups
by their scores on the self-efficacy scales.
Repeated measures using a general lin-
ear model was performed to determine
whether statistically significant differences
occurred between the two groups in the
mean amount of weight lost.
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Results

At 7 months (T1), there were 108
remaining participants in both groups,
with 45 of those in the control group.
The experimental group consisted of 63
participants adhering to the weight-loss
maintenance program, for an attrition
rate of 48%. These remaining participants
in the experimental group attended an
average of 56% of the group sessions. At
the end of month 15 (T4), the attrition
rate in the experimental group was 70%
(84 of 120 women had dropped out of
the program).

YOURSHAPE
OLVED

FITNESS EVOLVED 2012]

Figure 1. The user experience: hardware (Xbox Kinect 360) and software (Ubisoft’s

“Your Shape Fitness Evolved”).

The SISTERS Weight-Loss Management program will develop a behavioral management
system for managing obesity that incorporates active use and monitoring of motion
detection-based fitness coaching and training tools. The motion detection technology is
comprised of two components: the hardware and the software. The hardware is made up
of the Xbox and the Kinect, which detects and tracks participant movement. The software
component is the Xbox game “Your Shape Fitness Evolved,” from Ubisoft, Inc, which uses
the hardware to place the participant’s full likeness (avatar) into a virtual gym class.

© 2012 Ubisoft Entertainment. All Rights Reserved. Your Shape logo, Ubisoft, and the Ubisoft logo are trademarks
of Ubisoft Entertainment in the US and/or other countries.

After 18 months, Project Take HEED
exhibited the following outcomes:

Attrition: The experimental group
consisted of 12 African-American women
at the end of month 18, an attrition rate
of 90%. Factors contributing to attrition
included caregiver responsibilities; trans-
portation difficulties; work schedules; and,
sporadically, lack of family support, espe-
cially from the significant other, regarding
changes in lifestyle and appearance.

Self-Efficacy: The remaining partici-
pants, by and large, had begun the study
as being low in self-efficacy regarding
weight loss and weight-loss maintenance.
That is, on the three scales used (Self-
Efficacy for Fruit and Vegetable Intake
survey, the Barriers to Exercise Self-
Efficacy Scale, and the Weight Efficacy
Lifestyle Questionnaire) the remaining
participants had scored initially lower
than did those “high-confidence” par-
ticipants who later dropped out in large
numbers (Table 1).

Repeated measures using a general
linear model showed no statistically sig-
nificant difference in the mean amount of
weight lost between the two groups over
time. Any further statistical analysis (mul-
tivariate analysis) would have produced
statistically insignificant results because of
the high attrition rate among both groups
and the resultant small sample size.

Discussion

There was an initial outpouring of
interest in the weight management pro-
gram; all 120 persons in the experimental
group attended the general information
session. However, attendance rapidly
dropped off so that by the end of month
18, there remained only 12 persons in the
experimental group who were completing
usable 3-day food records.

The counter-intuitive results of Project
Take HEED regarding self-efficacy were
similar to the later findings of other
researchers, who concluded that “high
self-efficacy for weight loss before treat-
ment may be detrimental to success ...
whereas the treatments that improve
participants’ self-efficacy may result in
greater weight loss.”"!

The intervention in this study used
an education and information approach,
which subsequent researchers (eg, Annesi'?)
also found to be insufficient in changing
ingrained behavior.

Lessons Learned
We arrived at the following lessons
learned from this trial:
1. A sustainable weight-loss program for
African-American women must account

for realistic goal setting and expecta-
tions, particularly among those with
initially high self-esteem.

2. Although social cohesiveness was added
to the standard obesity weight manage-
ment curriculum in our intervention,
more emphasis on this aspect should
be added at the outset of any future
weight-loss maintenance program.

3. Dietary and exercise education is
insufficient; behavioral change and
lifestyle interventions are important
components of any successful weight-
loss management program.

4. The high self-efficacy that some women
had at the beginning of the interven-
tion did not translate into the desired
behavior change. Although self-efficacy
is important, the inverse relationship
described here must be accounted
for in future weight-loss management
programs involving this population.

Looking Forward

On the basis of findings of Project Take
HEED, we reviewed other researchers’
work related to self-efficacy and behav-
ior change. Martin et al” reported: “For
subjects in the [experimental group] inter-
vention, baseline self-efficacy was predic-
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tive of subsequent weight change [in an
inverse manner] ... . Because increased
self-efficacy was associated with greater
weight loss, it is possible that treatments
that attempt to improve patient’s self-

Dietary and
exercise
education is
insufficient;
behavioral
change and
lifestyle
interventions
are important
components of
any successful
weight-loss
management
program.

efficacy may prove beneficial
for treatment outcomes.” In
related research, Bandura'!
showed that a self-efficacy
enhancement program proved
markedly beneficial in clients
with substance abuse or smok-
ing behaviors.

At KP Bedford, we theorize
that if we could find the staff
and/or the behavioral mecha-
nism to help us to improve
self-efficacy among African-
American women enrolled in
a weight-loss program, we
might be able to demonstrate
long-term successful results.
Fortunately, with emergent

technologies, we may have found just
such a mechanism in the form of nonim-
mersive virtual reality technologies. If
properly engineered, these technologies
will enable our clients to perceive their
“Ideal Selves” in such a way as to encour-
age adherence to a weight management
program—the focus of our next effort, a
funded 12-month pilot study.

Thus, we will employ commercially
available avatars, customized in such a
way as to enhance motivation of the client

in her own home setting and encourage her
to adhere to the regimen she had initially
agreed to through a behavioral contract.
The approved pilot study envisions the
use of weight management interven-
tions—particularly the use of Web-based
and virtual reality technology—to help
supply the “missing link” of enhanced
client motivation to engage in long-term
weight management programs and thus
sustain weight loss over the long term.
(It is known how to produce short-term
weight loss.) The specific purpose of the
research project is to evaluate the effec-
tiveness of a technology-based, virtual
reality lifestyle intervention for obese
primary care clients: African-American
women age 35 to 65 years, with an el-
evated BMI of at least 30 kg/m?.

We will do this by combining several
aspects of weight management interven-
tion: for instance, computer-tailored nu-
trition and exercise education, coaches/
monitors, and the use of customized,
commercially available, nonimmersive
virtual reality products such as “Your Shape
Fitness Evolved 2012,” “Just Dance” (both
from Ubisoft, Inc, San Francisco, CA),
and Xbox 360 Kinect (interactive device
from Microsoft, Redmond, WA) (Figure 1).
This systematic approach to weight-loss
management uses what is known from
research about primary care obesity treat-
ment and what can be hypothesized from
the available technology, as demonstrated

self

COMMUNITY

efficacy

Kinect + Your Shape Fitness Evolved|

Coachin

in person + telephone suport

Figure 2. User’s experience regarding the Web site, the avatar-
Xbox device, and the resultant impact on self-efficacy are
displayed. Also displayed is the role of the coach/mentor in the

home setting.

in Figure 2. Because this technology is
nonimmersive virtual reality, the partici-
pant is aware that, in some respects, she is
entering a virtual world, a world that in our
experience and that of others reported in
the research literature® is quite enjoyable
and engaging for the participant.

In addition to the principal investigator
from the original Project Take HEED study
(Pamala Murphy, MD), our research team
includes the University of Pittsburgh Medi-
cal School, a national leader in the field
of obesity treatment, and, specifically, the
Diabetes Prevention Program (Chief Inves-
tigator, Kathleen M McTigue, MD, MPH,
MS). This diabetes prevention program will
be delivered to study participants by means
of a Web site and mediated by coaches,
mentors, and group study sessions, as de-
scribed earlier. Laurey R Simkin-Silverman,
PhD, also of the University of Pittsburgh,
is an expert in both behavior modifica-
tion techniques and external evaluation
mechanisms.

Regarding Self-Efficacy: there are two
hypothesized conditions in the proposed
study:

1. For those who start out low in self-
efficacy, they can build self-efficacy,
both internally (“Your Shape Fitness
Evolved” program) and externally, by
belonging to a group of like-minded
individuals aided and facilitated by
health care professionals and an evi-
dence-based curriculum (the Diabetes
Prevention Program).'®!?

2. For those high in initial confidence
that they can succeed, their interest
will be enhanced by the avatar, and
their overconfidence will be kept in
check by the on-board metrics of both
the Web-based Diabetes Prevention
Program and the metrics provided by
the Xbox Kinect portion of “Your Shape
Fitness Evolved” (BMI changes, calories
burned, food intake portions, etc).
Thus, we believe that both groups,

those high in initial self-confidence and

those who are not, will realize an overall
increased motivation to persist in the pro-
gram via the mechanisms just described.

In terms of social networking, also a

critical element of program success, both

devices, the Diabetes Prevention Program

Web site and the Xbox controller, contain

social networking capabilities, which we

plan to use.
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The short-term goals of the SISTERS
Weight-loss Maintenance pilot study, to
commence in May 2013, are as follows:
1. Assess the usability of the non-immer-

sive technology with participants and

caregivers.

2. Examine the impact on self-efficacy
with respect to weight loss in the pilot
study’s population.

3. Begin to examine (through focus
groups, etc), the impact of culture, race,
and home environment as inhibiting
or enabling variables in weight-loss
maintenance among this population.

4. Demonstrate, ideally, a drop of 8%
or greater in participants’ BMI, with
a corresponding decrease in waist
circumference, over the full 12 months
of the project.

After completion of this pilot study, we
believe we can demonstrate both experi-
ence with the customized technology/
intervention package (“off the shelf” and
ready to go) and the expertise of the team
assembled to work on the project. This
should position us well for an RO1 grant
application to the National Institutes of
Health under the National Heart, Lung
and Blood Institute’s Funding Opportunity
Program Announcement (PA 11-211),
“Virtual Reality Technologies for Research
and Education in Obesity and Diabetes.”
This research, in turn, could be followed
by additional study funding applications
extending the project to 7 or 8 years to-
tal and involving other KP Regions and
coinvestigators (also followed by newer
applications of the technology, as they
become available). <
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Preventable

Except for smoking, obesity is now the number one preventable cause of death in this country.
Three hundred thousand people die of obesity every year ...

— C Everett Koop, MD, 1916 — 2013, American pediatric surgeon

and public health administration, former US Surgeon General
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