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The Diabetes Prevention Program (DPP)

Description of lifestyle intervention

THE DIABETES PREVENTION PROGRAM
(DPP) ResearcH GROUP

The purpose of the present article is to provide a detailed description of the highly successful
lifestyle intervention administered to 1,079 participants, which included 45% racial and ethnic
minorities and resulted in a 58% reduction in the incidence rate of diabetes (2). The two major
goals of the Diabetes Prevention Program (DPP) lifestyle intervention were a minimum of 7%
weight loss/weight maintenance and a minimum of 150 min of physical activity similar in
intensity to brisk walking. Both goals were hypothesized to be feasible, safe, and effective based
on previous clinical trials in other countries (3—7). The methods used to achieve these lifestyle
goals include the following key features: 1) individual case managers or “lifestyle coaches;” 2)
frequent contact with participants; 3) a structured, state-of-the-art, 16-session core-curriculum
that taught behavioral self-management strategies for weight loss and physical activity; 4) su-
pervised physical activity sessions; 5) a more flexible maintenance intervention, combining
group and individual approaches, motivational campaigns, and “restarts;” 6) individualization
through a “toolbox” of adherence strategies; 7) tailoring of materials and strategies to address
ethnic diversity; and finally 8) an extensive network of training, feedback, and clinical support.

he Diabetes Prevention Program

(DPP) was a 27-center randomized

clinical trial to determine whether
lifestyle intervention or pharmacological
therapy (metformin) would prevent or
delay the onset of diabetes in individuals
with impaired glucose tolerance (IGT)
who are at high risk for the disease (1).
Recently, it was reported that both the
lifestyle intervention and metformin were
effective in decreasing the incidence of di-
abetes. Lifestyle intervention decreased
the incidence of type 2 diabetes by 58%
compared with 31% in the metformin-
treated group, and information on adher-
ence to these interventions has already
been reported (2). The purpose of this
manuscript is to provide a more detailed
description of the lifestyle intervention
protocol used in the DPP. For further in-
formation about lifestyle sessions, ma-
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terials, and learning objectives, please see
http://www.bsc.gwu.edu/dpp/manuals.
htmlvdoc.

RATIONALE FOR DPP
LIFESTYLE INTERVENTION

At the time the DPP was being designed,
evidence from a number of observational
studies and three intervention studies
(3-5) suggested that lifestyle intervention
might reduce the risk of developing dia-
betes. Although none of the three inter-
vention studies was a randomized
controlled trial, they all suggested that
modest changes in lifestyle could lower
the risk of diabetes. In the Malmo study
(3), participants in the lifestyle interven-
tion increased their estimated maximal
oxygen uptake by 10%, whereas it de-
creased by 4.9% in control subjects. BMI
decreased by 2.4% in the intervention
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group and increased by 0.5% in the con-
trol group. These changes in lifestyle re-
sulted in large changes in diabetes risk:
10.6% of the intervention group devel-
oped diabetes over 5 years compared with
28.6% of the control group. Improve-
ments in glucose tolerance were related to
both increased fitness and weight reduc-
tion; both contributed equally and inde-
pendently to reduction in risk of diabetes.
Based on these results, the DPP Steering
Committee chose to include a lifestyle
arm in the trial and to focus on modifying
both body weight and physical activity.
Since initiating the DPP in 1996, two
randomized trials have been published
that report positive effects from lifestyle
intervention (6,7). The Da Qing study (6)
compared diet, exercise, and diet plus ex-
ercise with a no-treatment control group
and found that all three lifestyle ap-
proaches reduced the risk of developing
diabetes by 31-46%. More recently, the
Finnish Diabetes Prevention Study (7) of
522 overweight subjects with IGT
showed that a lifestyle intervention de-
signed to produce weight loss improved
dietary intake and physical activity and
reduced the risk of diabetes by 58%.

KEY FEATURES OF THE
LIFESTYLE BALANCE
INTERVENTION

The DPP intensive lifestyle intervention
program, entitled “Lifestyle Balance,” was
developed by the DPP Lifestyle Resource
Core at the University of Pittsburgh Med-
ical Center, working in close collabora-
tion with the DPP Interventions Com-
mittee, which included nutritionists, be-
havioral psychologists, exercise physiolo-
gists, nurses, and physicians. All lifestyle
procedures and materials were reviewed
and approved by the DPP Steering and/or
Executive Committees before implemen-
tation.

Key features of the Lifestyle Balance
program are outlined in Table 1 and in-
cluded the following elements: 1) a goal-
based behavioral intervention, 2) case
managers or “lifestyle coaches” to deliver
the intervention, 3) frequent contact and
ongoing intervention throughout the trial
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Table 1—Key aspects of the DPP lifestyle protocol

® Clearly defined weight loss and physical activity goals

® Individual case managers or “lifestyle coaches”

® [ntensive, ongoing intervention

Initial core curriculum to achieve standardization of the intervention
Supervised exercise sessions offered at least two times per week throughout the trial
A flexible maintenance program with supplemental group classes, motivational campaigns,

and restart opportunities

® Individualization through a “toolbox” of adherence strategies
® Materials and strategies that addressed the needs of an ethnically diverse population
® An extensive local and national network of training, feedback, and clinical support

to help participants achieve and maintain
the weight and physical activity goals, 4)
“toolbox” strategies to tailor the interven-
tion to the individual participant, 5) inter-
vention materials and strategies to
address the needs of an ethnically diverse
population, and 6) an extensive local and
national network that provided training,
feedback, and clinical support for the in-
terventionists. Each of these features is
described below.

Goal-based behavioral intervention
The DPP lifestyle intervention was de-
signed to be administered consistently
across the 27 centers and 1,079 partici-
pants in this arm of the trial and to allow
maximum flexibility, given the heteroge-
neity of the participants. The 3,234 par-
ticipants randomized to the three-arm
trial in the DPP (1,079 randomized to life-
style intervention) averaged 51 years of
age at baseline, with 20% aged =60 years;
68% were women, 55% were Caucasian,
20% were African American, 16% were
Hispanic American, 5% were American
Indian, and 4% were Asian American (8).
There was also a range of education:
25.8% of the population had <13 years of
education, 48.1% had 13-16 years, and
26.1% had =17 years. To provide an in-
tervention that would be appropriate for
the diverse population, a decision was
made to use a goal-based behavioral inter-
vention, where all participants at all cen-
ters were given the same weight loss and
physical activity goal, but individualiza-
tion was permitted in the specific meth-
ods used to achieve these goals.

Weight loss goal. The weight loss goal
for all DPP participants was to lose 7% of
initial body weight and to maintain this
weight loss throughout the trial. The de-
cision to use 7% of initial body weight as
the goal was based on epidemiological

data and results of previous weight loss
trials. The risk of developing diabetes ap-
pears to increase with increased levels of
BMI (9,10); thus, any decrease in BMI
might be anticipated to decrease risk of
diabetes. Moore et al. (11) reported that
weight losses of 3.7—-6.8 kg in overweight
individuals aged 30-50 years decreased
risk of diabetes by 33% compared with
those who remained weight-stable over
two consecutive 8-year periods. Behav-
ioral weight loss studies achieve an aver-
age weight loss of 8.5 kg (9% of body
weight) at the end of the 6 months of in-
tensive treatment, and participants main-
tain weight losses of ~5.6 kg (6% of body
weight) at 18 months (12,13). Multi-
center clinical trials typically achieve
somewhat lower weight losses (5%) (14—
16). A hypertension treatment trial that
examined nonpharmacologic interven-
tions in the elderly, TONE, produced a
weight loss of 4.5 kg (5% of initial body
weight) that was maintained through 3
years (15). Given the previously pub-
lished data, the 7% weight loss goal was
selected because it appeared feasible to
achieve and maintain in a multicenter trial
and likely to lessen the risk of developing
diabetes.

Participants were encouraged to
achieve the 7% weight loss in the first 6
months of the DPP lifestyle intervention,
since previous behavioral weight loss
studies have suggested that most individ-
uals achieve their maximum weight loss
within the first 20—24 weeks of a lifestyle
intervention (17). The recommended
pace of weight loss was 1-2 lbs per week.
Participants who wished to lose >7% of
their baseline weight were encouraged to
do so, as long as they continued to have a
BMI of >21 kg/m?. To achieve the 7%
weight loss goal, participants were taught
behavioral strategies to realize and main-

tain long-term changes in their fat and
calorie intake (see details below). Physical
activity was seen as important for long-
term weight loss maintenance and also as
a way to possibly prevent diabetes, inde-
pendent of weight loss. Weight loss med-
ications were not used as part of the trial.
Physical activity goal. The goal for
physical activity was selected to approxi-
mate at least 700 kcal/week expenditure
from physical activities. For ease of trans-
lation to participants, this goal was de-
scribed as at least 150 min of moderate
physical activities similar in intensity to
brisk walking. This goal was adopted for
the DPP because it was determined to be
achievable and likely to be beneficial in
preventing diabetes based on previous
studies. For example, in a study of 6,000
men followed for 14 years, each 500 kcal/
week increase in physical activity reduced
the age-adjusted risk of diabetes by 6%
(18). Behavioral weight loss studies with
diabetic (19) and nondiabetic partici-
pants (13) have often used a 1,000 kcal/
week activity goal. In the DPP, the 150-
min weekly physical activity goal was
selected because it was similar to the new-
est public health recommendations (20)
as well as the Surgeon General’s Report on
Physical Activity and Health (21). More-
over, ina 10-year follow-up study of older
women who participated in a 3-year clin-
ical trial of walking, those who were ran-
domized to the walking intervention were
not only more active at the end of the
study but also maintained higher physical
activity levels compared with control
women 10 years later (22). In summary,
the DPP 150-min weekly physical activity
goal was chosen because evidence sup-
ported its feasibility, effectiveness, and
long-term maintenance.

The DPP lifestyle intervention
stressed brisk walking as the means to
achieve the activity goal, but participants
were given examples of other activities
that are usually equivalent in intensity to
brisk walking, including aerobic dance,
bicycle riding, skating, and swimming.
Participants were encouraged to distrib-
ute their activity throughout the week
with a minimum frequency of three times
per week, with at least 10 min per session.
A maximum of 75 min of strength train-
ing could be applied toward the total 150-
min weekly physical activity goal. The
importance of lifestyle activities, such as
using the stairs (instead of elevators),
stretching, and gardening, was discussed;
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however, participants were instructed not
to apply these types of activities toward
the 150-min goal.

Participants at high risk for cardiovas-
cular disease were given an exercise toler-
ance test before starting the activity
interventions. Sedentary individuals were
instructed to increase their activity in 30-
min increments over 5 weeks. Those who
were active at baseline were not required
to add further exercise but rather had the
same 150-min/weekly goal. However, the
physical activity goal was stated as a min-
imum, and participants who wished to be
more active were strongly encouraged to
do so, as long as there were no medical
contraindications.

Individual case managers or
“coaches”

The DPP primarily used an individual
model of treatment, rather than a group-
based approach, as had been used in
many behavioral weight loss studies
(12,13). This decision was based on the
extensive screening process and number
of arms in the trial (which limited the
number of participants randomized to
lifestyle each month) and the desire to in-
tervene before a participant had the pos-
sibility of developing diabetes or losing
interest in the program. The individual
approach to therapy also allowed tailor-
ing of intervention activities to the ethni-
cally diverse population and those with
low literacy. Adherence and maintenance
activities included both individual and
group approaches, based on the ap-
proaches used in the TONE trial (15).

At randomization, each lifestyle par-
ticipant was assigned a case manager,
called a “lifestyle coach.” The lifestyle
coach had primary responsibility for de-
livering the core curriculum, conducting
postcore maintenance sessions, eliciting
motivation from the participant to
achieve the lifestyle goals, and assuring
completion of required data collection.
There were typically one and a half to two
lifestyle coaches (or full-time equivalents)
ateach clinical center responsible for ~40
participants. The majority of lifestyle
coaches were registered dietitians, with
the remainder typically having at least
Master’s degree training in exercise phys-
iology, behavioral psychology, or health
education.

Frequent contact and ongoing
intervention

The DPP was designed as a study of the
efficacy of lifestyle changes in preventing
or delaying diabetes. Therefore, to maxi-
mize the possibility of achieving lifestyle
change, an intensive approach to lifestyle
was used throughout the trial. A large
number of studies have been conducted
to compare approaches to produce
weight loss and increase physical activity
and to maintain these behavior changes in
the long term. These studies were care-
fully reviewed and formed the basis for
the development of the DPP intervention.
The DPP was not designed to compare
different behavioral approaches to long-
term behavior change or to test the effec-
tiveness of a lifestyle intervention that
could be “translated” for use in commu-
nity settings. To achieve standardization
of the intervention, an initial structured
core curriculum was given to all partici-
pants. A more flexible maintenance pro-
gram of individual sessions, group
classes, motivational campaigns, and re-
start opportunities followed this.

Core curriculum. The lifestyle interven-
tion commenced with a 16-session core
curriculum that was to be completed
within the first 24 weeks after randomiza-
tion. The 16-session core curriculum was
the most structured phase of the DPP life-
style intervention and ensured that all
participants were taught the same basic
information about nutrition, physical ac-
tivity, and behavioral self-management
(Table 2). Similar to other state-of-the-art
behavioral weight control programs, the
first eight sessions presented the goals for
the DPP lifestyle intervention, taught fun-
damental information about modifying
energy intake and increasing energy out-
put, and helped participants to self-
monitor their intake and physical activity.
The latter eight sessions focused on the
psychological, social, and motivational
challenges involved in maintaining these
healthy lifestyle behaviors in the long
term. The “DPP Lifestyle Intervention
Manual of Operations” (copyright 1996)
provides detailed information and in-
structions for each of the 16 sessions. The
manual was designed to be used in con-
junction with the DPP Protocol and the
“DPP Lifestyle Balance Participant Note-
book,” which provided companion work-
sheets for each of the 16 core-curriculum
sessions. Spanish translations of the par-
ticipant materials were available (see

DPP Research Group

http://www.bsc.gwu.eduw/dpp/manualsb.
htmlvdoc).

Core-curriculum sessions ranged

from 30 min to 1 h and included a private
weigh-in, review of self-monitoring
records, presentation of a new topic, on-
going identification of personal barriers to
weight loss and activity, and the develop-
ment of action plan/goals for the next ses-
sion. Key behavioral and nutrition
strategies that were introduced in the core
curriculum included the following:
Self-monitoring of weight. Participants
were weighed privately at the start of ev-
ery individual session and were encour-
aged to weigh themselves at home daily or
a minimum of once per week. If partici-
pants did not have a bathroom scale at
home, they were given one. Emphasis was
placed on using the scale as an important
feedback and learning tool for how to bet-
ter regulate personal diet and exercise be-
haviors.
Dietary modification. The initial focus
of the dietary intervention was on reduc-
ing total fat rather than calories. This al-
lowed participants to accomplish a
reduction in caloric intake while at the
same time emphasizing overall healthy
eating and streamlined the self-monitoring
requirements, which was important given
the diversity of educational and literacy
levels among participants. After several
weeks, the concept of calorie balance and
the need to restrict calories as well as fat
was introduced.

The calorie goals were calculated by
estimating the daily calories needed to
maintain the participant’s starting weight
and subtracting 500—1,000 calories/day
(depending on initial body weight) to
achieve a 1-2 pound per week weight
loss. The fat goals, given in grams of fat
per day, were based on 25% of calories
from fat. Four standard calorie levels were
used: 1,200 kcal/day (33 g fat) for partic-
ipants with an initial weight of 120-170
Ibs, 1,500 kcal/day (42 g fat) for partici-
pants with a weight of 175-215lbs, 1,800
keal/day (50 g fat) for participants with a
weight of 220-245 lbs and 2,000 kcal/
day (55 g fat) for participants weighing
>250 Ibs. The fat and calorie goals were
used as a means to achieve the weight loss
goal rather than as a goal in and of itself.
Therefore, if a participant reported con-
suming more than the calorie or fat goal
but was losing weight as planned, the
coach did not emphasize greater calorie or
fat reduction. Participants were encour-
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Table 2—DPP 16-session core curriculum

Session 1. Welcome to the Lifestyle Balance Program
Build commitment to the DPP lifestyle change program by recording personal reasons for joining the DPP and perceived benefits to self,
family, and others. Highlight the two study goals: 7% weight loss and 150 minutes of weekly physical activity and review key aspects of
the relationship between the lifestyle coach and participant in working towards these goals. Introduce self-monitoring of food intake.
Session 2. Be a Fat Detective
Introduce regular self-monitoring of weight at home. Help participants find the main sources of fat in their diet through self-monitoring fat
grams using the “DPP Fat Counter” and by reading food labels. Assign a fat gram goal based on starting weight.
Session 3. Three Ways to Eat Less Fat
Practice self-monitoring skills, including weighing and measuring foods and estimating portion size of foods. Teach three ways to eat less
fat: eat high-fat foods less often, eat smaller portions, and substitute lower fat foods and cooking methods.
Session 4. Healthy Eating
Emphasize the importance of a regular meal pattern and eating slowly. Use the Food Guide Pyramid (USDA) as a model for healthy eating
and compare personal eating patterns to these recommendations. Recommend specific low-fat, low-calorie substitutes at each level of the
Food Pyramid.
Session 5. Move Those Muscles
Introduce physical activity and begin to build to 150 minutes of physical activity over the next 4 weeks, using activities such as brisk
walking. Begin self-monitoring of physical activity as well as food intake. Review personal activity history and likes and dislikes about
physical activity. Encourage attendance at group supervised activity sessions.
Session 6. Being Active: A Way of Life
Help participants learn to find the time to be physically active each day by including short bouts (10-15 min) and healthy lifestyle
activities, e.g., climbing stairs and walking extra blocks from the bus stop. Teach the basic principles for exercising safely, what to do in
the event of injury, and knowing when to stop.
Session 7. Tip the Calorie Balance
Teach the fundamental principle of energy balance and what it takes to lose 1-2 Ibs per week. For those individuals who have made little
progress with weight loss, assign self-monitoring of calories as well as fat grams or provide a structured meal plan at reduced calorie
levels.
Session 8. Take Charge of What's Around You
Introduce the principle of stimulus control. Identify cues in the participant’s home environment that lead to unhealthy food and activity
choices and discuss ways to change them.
Session 9. Problem Solving
Present the five-step model of problem solving: describe the problem as links in a behavior chain, brainstorm possible solutions, pick one
solution to try, make a positive action plan, evaluate the success of the solution. Apply the problem-solving model to eating and exercise
problems.
Session 10. The Four Keys to Healthy Eating Out
Introduce four basic skills for managing eating away from home: anticipating and planning ahead, positive assertion, stimulus control, and
making healthy food choices.
Session 11. Talk Back to Negative Thoughts
Practice identifying common patterns of self-defeating, negative thoughts and learn to counter these thoughts with positive statements.
Session 12. The Slippery Slope of Lifestyle Change
Stress that slips are normal and learning to recover quickly is the key to success. Teach participants to recognize personal triggers for slips,
their reactions to those slips, and what it takes to get back on track.
Session 13. Jump Start Your Activity Plan
Introduce the basic principles of aerobic fitness: frequency, intensity, time, type of activity (FITT). Teach participants to measure their
heart rate and perceived level of exertion as a way of determining the appropriate levels of activity. Discuss ways to cope with boredom
by adding variety to the physical activity plan.
Session 14. Make Social Cues Work for You
Present strategies for managing problem social cues, e.g., being pressured to overeat, and help participants learn to use social cues to
promote healthy behaviors, e.g., making regular dates with a walking partner or group. Review specific strategies for coping with social
events such as parties, vacations, and holidays.
Session 15. You Can Manage Stress
Highlight the importance of coping with stress, including stress caused by the DPP, by using all of the skills previously taught, e.g.,
positive assertion, engaging social support, problem solving, planning, talking back to negative thoughts, and being physically active.
Session 16. Ways to Stay Motivated
Enhance motivation to maintain behavior change by reviewing participants’ personal reasons for joining DPP and by recognizing personal
successes thus far. Introduce other strategies for staying motivated including posting signs of progress, setting new goals, creating
friendly competition, and seeking social support from DPP staff and others.
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aged to gradually achieve the fat and cal-
orie levels through better choices of meals
and snack items, healthier food prepara-
tion techniques, and careful selection of
restaurants, including fast food, and the
items offered.
Self-monitoring fat and/or calorie in-
take and physical activity. All partici-
pants were instructed to self-monitor fat
and calorie intake daily throughout the
first 24 weeks of the study and to record
their minutes of physical activity. Self-
monitoring was stressed as one of, if not
the most, important strategy for changing
diet and exercise behaviors. At the start of
the core curriculum sessions, participants
were given a food scale and measuring
cups and spoons. They used a pocket
sized “Keeping Track” booklet, developed
for the DPP that had spaces for recording
7 days of food intake with fat and calorie
values, as well as physical activity. Partic-
ipants were also given “The DPP Lifestyle
Balance Fat Counter” booklet, which in-
dicated the fat and calorie content for
>1,500 alphabetized food names, in-
cluding regional/ethnic foods suggested
by DPP sites for their local population.
Self-monitoring skills were taught
gradually over the first few weeks of the
core curriculum. The lifestyle coach
briefly reviewed the self-monitoring
booklets with the participants during
each session, reinforcing any noticeable
positive behavior change and avoiding
criticism. The booklets were more thor-
oughly reviewed between sessions and
written constructive comments were pro-

vided.

Adherence/maintenance intervention
The maintenance program used in the
DPP was more intensive than that used in
other clinical trials (6,7) and combined
both group and individual contact. After
completing the 16-session core curricu-
lum, the protocol required that partici-
pants be seen face-to-face at least once
every 2 months for the remainder of the
trial and be contacted by phone at least
once between visits. Although these in-
person contacts were usually one-on-one,
they could occur in a group as long as
there was an opportunity to weigh the
participant and assist the individual with
problem-solving regarding adherence.
Based on behavioral literature showing
the importance of continued contact dur-
ing maintenance (23), coaches were en-
couraged to meet with participants as

often as needed to support participant ad-
herence and transition gradually from
more frequent to less frequent contact if
decreased frequency of contact did not
adversely affect maintenance. The major-
ity of participants were seen more fre-
quently than the minimum, with some
participants continuing to attend weekly
or biweekly sessions.

The postcore adherence/maintenance
phase was less structured than the core
curriculum. The Lifestyle Resource Core
developed a variety of lessons and partic-
ipant handouts, and lifestyle coaches
were encouraged to use materials related
to the topics of greatest interest and con-
cern to their individual participants. Ses-
sions were typically shorter (~15-45
min), but the framework of the mainte-
nance sessions paralleled that of the core
curriculum. The “DPP Lifestyle Interven-
tion Manual for Contacts After Core”
(copyright 1996, http://www.bsc.gwu.
edu/dpp/manuals.htmlvdoc) provides
further guidelines for implementing the
maintenance phase of the intervention.

Participants were encouraged to con-
tinue self-monitoring their intake for 1
week every month during maintenance. If
participants were succeeding at weight
loss maintenance, self-monitoring was
encouraged but not as strongly empha-
sized. To simplify self-monitoring and en-
courage adherence to the calorie and fat
goals, structured meal plans and meal-
replacement products were provided as
an option for participants. Participants
also continued to self-monitor their activ-
ity using either the daily “Keeping Track”
booklet or a monthly calendar.

Each clinical center was also required
to offer three group courses (each lasting
4-8 weeks) per year during the mainte-
nance phase. Participants were strongly
encouraged but not required to attend
these classes. The Lifestyle Resource Core
developed materials for a variety of differ-
ent courses, with at least one class per year
focusing on a physical activity topic, one
on a behavioral/motivational topic, and
one on healthy eating/weight loss. Popu-
lar classes included resistance training,
vegetarian cooking, and restart programs
for those desiring to re-initiate intensive
weight loss efforts.

Three to four motivational campaigns
were also developed per year to assist with
maintenance of the weight and physical
activity goals. In several campaigns, local
participant teams or DPP centers com-

DPP Research Group

peted for the best attendance, self-
monitoring, weight loss, minutes of
physical activity, or steps as measured by
pedometer (Accusplit Digi-Walker). Par-
ticipants received supplemental materials
reflecting the content and theme of the
campaigns such as self-monitoring post-
cards, magnets, weight graphs, newslet-
ters, T-shirts, and other small incentives.

Supervised activity sessions

The protocol required that each clinical
center offer supervised physical activity
sessions at least two times per week
throughout the trial. Attendance was vol-
untary. The types of supervised activity
sessions varied across centers and in-
cluded neighborhood group walks, en-
rolling participants in the cardiac
rehabilitation programs affiliated with the
DPP clinical center, community aerobic
classes (e.g., at the YMCA or Wellness
Centers), and one-on-one personal train-
ing. All supervised activity sessions were
led by a DPP staff member or someone
trained by a DPP staff member as to the
goals of the DPP lifestyle intervention.
The session leaders documented atten-
dance at all supervised activity sessions.

Individualization through “toolbox”
DPP participants encountered a variety of
barriers to adherence over the course of
the trial. Lifestyle coaches were encour-
aged to work with each participant indi-
vidually to identify the specific barriers
and possible solutions to these barriers.
To help participants achieve and maintain
the lifestyle goals, a “toolbox” of strategies
that could be used with individual partic-
ipants was developed. The toolbox was
arranged in a hierarchy from less expen-
sive to more expensive approaches (in
terms of staff time as well as money) and
contained problem-solving strategies and
reinforcements for use with individual
participants.

Approximately $100 per participant
per year was available for implementing
toolbox strategies. For example, partici-
pants having trouble achieving or main-
taining the activity goal might be loaned
or given an aerobic dance tape, enrolled in
a community exercise class or a cardiac
rehabilitation program, or seen individu-
ally by an exercise trainer to begin a tai-
lored exercise regimen. Similarly,
participants might be given a cookbook,
grocery store vouchers, or portion-
controlled foods (Slim-Fast or frozen en-
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trees) to help them achieve the weight-
loss goals. Toolbox funds were also used
to provide small reinforcers for fulfilling
behavioral contracts, which usually in-
volved achieving specific weight or phys-
ical activity goals over a 4- to 6-week
period.

Strategies to address the needs of an
ethnically diverse population

Because type 2 diabetes disproportion-
ately affects certain ethnic minorities (Af-
rican Americans, Hispanic Americans,
American Indians, and Asian Americans),
the DPP recruited 45% of participants
from these populations. Consequently, it
was important that the intervention be
designed to address the needs of this eth-
nically diverse population. This was ac-
complished through the use of case
managers, often chosen from the same
ethnic group as the participant, who
could tailor the intervention to meet the
needs of local participants. In addition,
the core curriculum was available in
Spanish and English and was designed to
permit flexibility in the pace of presenta-
tion of new information, the amount of
repetition of certain components of the
program, and the complexity of self-
monitoring forms that were used. Refer-
ence materials (e.g., fat and calories in
commonly eaten foods) and lesson hand-
outs included information about the types
of foods and cooking methods used by
various ethnic groups. The DPP provided
several alternative approaches to self-
monitoring for participants with limited
reading or math skills, including a high-
and low-fat food checklist called “Quick
Track” and a caloric estimation tool based
on the Food Guide Pyramid called “Count
100.” Cooking classes and menus for cal-
orie-controlled diets allowed flexibility to
include familiar foods. During mainte-
nance, centers selected topics for the
group classes that were most appropriate
for their participants, often specifically
tailored to ethnic participants (e.g., Hip-
Hop dancing was offered for physical ac-
tivity). Lastly, the toolbox approach
allowed coaches to address the individual
needs of an ethnically diverse population.

Extensive network of centralized
training, feedback, and support

In addition to local team support, a key
feature of the DPP lifestyle intervention
was an extensive centralized network of
training, feedback, and support of the in-

tervention staff. The Lifestyle Resource
Core in collaboration with the Lifestyle
Advisory Group, a centrally organized
committee that included several lifestyle
coaches, program coordinators, and
study investigators, coordinated these as-
pects of the intervention.

Training. All lifestyle coaches were re-
quired to attend annual, 2-day national
training sessions conducted by the Life-
style Resource Core. In the latter 2 years
of the intervention, additional training
was offered for newly hired lifestyle
coaches so that they could assume all life-
style case management functions quickly
and reliably. There was no formal certifi-
cation procedure for lifestyle coaches. In
addition to attending the training ses-
sions, coaches were instructed to be con-
versant with the DPP protocol and all
lifestyle intervention manuals and to sub-
mit an audiotape of at least two individual
participant sessions for review by the Life-
style Resource Core. New coaches who
were unable to attend central training
were required to view videotapes from the
central trainings and directly observe or
listen to audiotapes of at least two sessions
with a centrally trained lifestyle coach.

The annual training sessions included
didactic presentations on the key princi-
ples and strategies of the core and main-
tenance curricula, updates on lifestyle
intervention research, review of lifestyle
intervention data, and discussion of new
participant materials, group classes, or
motivational campaigns. There was ex-
tensive use of case presentations, role-
playing, and clinical practice skills, such
as reflective listening, motivational inter-
viewing, and empowerment strategies.
Training sessions were videotaped and
available for review at each site.

Lifestyle coaches also received sup-
portand training at the local level through
regular team meetings and case confer-
ences with local consultants with exper-
tise in behavioral science, nutrition, and
exercise physiology. Staff at most centers
included a part-time behavioral consul-
tant who could address chronic behavioral
barriers to diet and exercise adherence
and, on occasion, see individual partici-
pants for a brief period (no more than two
to four sessions) of counseling. In addi-
tion, local experts in nutrition and exer-
cise were available to assist lifestyle
coaches with individualization of the in-
tervention for specific participants. Life-
style coaches also received support from

regularly scheduled conference calls with
the Lifestyle Resource Core and the Life-
style Advisory Group.

During the first year of the DPP, indi-

vidual lifestyle coaches were called
monthly by a member of the Lifestyle Re-
source Core to review and discuss nonad-
herent participants. After the first year,
the Lifestyle Resource Core conducted
monthly regional conference calls with
the lifestyle staff from four or five centers
and was available for guidance and con-
sultation whenever requested by local
clinics. Additionally, each clinic was as-
signed a representative from the Lifestyle
Advisory Group who contacted the center
monthly to provide additional discussion
and problem solving of issues related to
implementation of the protocol, new
maintenance campaigns, and clinic per-
formance. This network of phone calls
reinforced the participant learning objec-
tives and lifestyle coaching skills taught at
the annual trainings. The phone calls also
provided an opportunity for coaches to
identify a variety of obstacles to lifestyle
change for their participants and to dis-
cuss behavioral approaches to improve
specific problems.
Monitoring of adherence to the life-
style goals. The remote data entry sys-
tem of the DPP made it possible for local
centers to have daily access to a variety of
lifestyle progress reports for their individ-
ual participants as well as summary data
of their center’s overall goal performance.
National data were sent monthly showing
how each center’s data compared with
those of other sites. Centers were required
to hold team meetings at least once per
month to review their progress. Five sum-
mary variables were examined: mean
weight loss, mean percent weight loss,
mean exercise minutes, percent of partic-
ipants at weight goal, and percent of par-
ticipants at exercise goal. The Lifestyle
Advisory Group also monitored these
data, and clinics that were not performing
well were given extra support from their
specified representative. When appropri-
ate, conference calls were held with the
principal investigator and other staff at
the local center or site visits were made to
provide more extensive oversight.

CONCLUSIONS — The DPP lifestyle
intervention was based on empirical liter-
ature in nutrition, exercise, and behav-
ioral weight control, especially as it
applied to the prevention of type 2 diabe-
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tes in diverse ethnic groups. The interven-
tion was designed to achieve and
maintain at least a 7% weight loss and 700
calories/week of physical activity in all
lifestyle participants. To achieve these
goals, the intervention was designed to be
intensive and included features such as
individual case management, frequent
contact over the entire trial, a structured
16-session initial core curriculum and
more individualized maintenance pro-
gramming, and a “toolbox” of strategies
for dealing with nonadherent partici-
pants. Extensive centralized feedback,
training, and support were provided to all
DPP centers. These strategies proved to be
very successful, as the lifestyle interven-
tion resulted in a 58% reduction in the
incidence rate of diabetes (2).
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