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Abstract
AIMS—To assess the feasibility and acceptability of a community-based, culturally-specific,
Diabetes Prevention Program (DPP)-adapted, group lifestyle intervention in Arab-Americans.

METHODS—Overweight (BMI≥27 kg/m2) Arab-Americans aged ≥30 years and without a
history of diabetes were recruited to participate in a 24-week group lifestyle intervention. The DPP
core-curriculum was culturally rewritten, translated into Arabic, and delivered in weekly sessions
over a 12-week period. Follow-up was performed at week-24. The primary goals were to achieve
≥7% weight loss and ≥150 minutes/week of physical activity. An intent-to-treat analysis was
performed.

RESULTS—Of the 71 participants (mean age±SD 47±10 years, 38% males), 44% achieved ≥7%
weight loss, 59% achieved ≥5% reduction in weight, and 78% reached the physical activity goal
of ≥150-minutes/week. The mean±SD weight loss was 5.2±4.4 kg at week-24 (p<0.0001), Marked
reduction in body measurements, daily energy and fat intake were noted. Retention was high with
86% completing the intervention.

CONCLUSIONS—This trial demonstrates that a culturally-specific, DPP-adapted, group
lifestyle intervention implemented in a community setting is feasible and effective in Arab-
Americans.
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INTRODUCTION
The largest concentration of Arabs in the United States is in the Detroit Metropolitan area
estimated at approximately 392,000 individuals according to the Arab American Institute
Foundation[1]. The Arab-American community is primarily composed of recent
immigrants[2]. A number of cultural elements distinguish this population including a deep
religious orientation, reliance on the extended family, defined gender roles and strong
gender taboos, use of the Arabic language, lack of acculturation, and adherence to traditional
beliefs, and practices.

Diabetes is a growing clinical and public health problem in the Arab-American community.
We have previously shown that the age- and sex- standardized prevalence rates of diabetes,
impaired fasting glucose (IFG) and/or impaired glucose tolerance (IGT) in Arab Americans
aged 20–75 years are 18% and 23%, respectively[2]. Glucose intolerance is associated with
obesity, physical inactivity, and lack of acculturation[3]. Several randomized controlled
clinical trials have demonstrated that diabetes can be delayed or prevented with lifestyle and
pharmacological interventions[4–10]. In the landmark Diabetes Prevention Program (DPP),
modest lifestyle changes (≥7% reduction in body weight and ≥150-minutes/week of
moderate physical activity) reduced the risk of progression from IGT to diabetes[4]. In the
Finnish Diabetes Prevention Study, the risk reduction persisted after termination of the
lifestyle intervention[11]. However, the implementation of lifestyle interventions in real-
world settings has proven to be a challenge especially among minorities and in communities
with limited resources[12–13]. Cultural differences may also influence the translatability of
behaviorally-based interventions. Innovative population-based approaches that acknowledge
cultural differences and enhance the individual and community’s adoption of lifestyle
changes are needed if diabetes is to be prevented.

A few studies have examined the feasibility of programs that replicate the DPP lifestyle
intervention[14–19]. The current prospective study was designed to primarily examine
whether a community-based and culturally-specific group lifestyle intervention adapted
from the DPP is feasible and acceptable to the Arab-American community. A secondary
objective was to assess the effects of a structured educational intervention targeting
knowledge gaps and health beliefs conducive to negative health behaviors on the willingness
to engage in the lifestyle intervention.

MATERIALS AND METHODS
This was a community-based, prospective, non-randomized, feasibility demonstration trial
of group lifestyle intervention for diabetes prevention in Arab Americans in Dearborn, MI.
Participants were recruited from a previously constructed sampling list of housing units and
from the general public through promotional materials. The study was approved by the
Wayne State University and the University of Michigan Institutional Review Boards. All
participants provided written informed consent. These consent forms were written in English
and Arabic and pre-tested for content.

Participation was limited to self-identified Arab or Arab Americans ≥30 years of age and
with a body mass index (BMI) ≥27 kg/m2 and without a history of diabetes. Eligible
individuals were invited to participate in an orientation session at the Arab Community
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Center for Economic and Social Services (ACCESS) that provided detailed information
about a DPP-modeled, group-conducted, culturally-specific, 24-week lifestyle intervention.
During this informational session, the individual’s willingness to participate in the lifestyle
intervention was assessed with standardized questions administered by a bilingual
interviewer. Those who were willing to participate in the lifestyle intervention were directly
enrolled. Those who declined the lifestyle intervention were asked to participate in a 4-week
educational intervention. Following the educational intervention, their willingness to
participate in the lifestyle intervention was reexamined. A subset of individuals who agreed
to lifestyle intervention only after participating in the education intervention were enrolled
in the lifestyle intervention.

All study-related procedures were carried out by trained bilingual personnel who were
racially and ethnically identified with the community. These individuals were trained by the
study investigators and consultants who had extensive experience in implementing
behavioral interventions. To ensure fidelity of the intervention, the study nurse was
primarily responsible for the delivery of the core-curriculum sessions of the lifestyle
intervention. The nurse completed a structured training curriculum provided by the study
investigators. Additional training was provided by the DPP lifestyle team at the University
of Pittsburgh. Intervention fidelity accross study groups was further examined by direct
observation and ongoing review of the formal core-curriculum sessions. All study
procedures were conducted at ACCESS facilities located within the target community.

Lifestyle intervention
The lifestyle intervention was modeled on the DPP but modified and adapted for Arab
Americans based on our research experience and input from community members. Prior to
fieldwork, a series of focus groups were convened to evaluate the cultural appropriateness of
planned intervention, explore barriers and promoters to participation, and examine the
preference for delivery of the intervention. In addition, a committee of study investigators
and community members was convened to provide recommendations for cultural
modification of the DPP core-curriculum. The following recommendations were provided:
(1) The planned intervention must approach the issues of gender, family, religion, and
community in a culturally-sensitive manner, (2) Gender-specific groups must be offered
based on participant preference, (3) Physical activity sessions conducted at community
centers should be segregated by sex, (4) The intervention should target women given that
women are responsible for routine medical care and for promoting healthy lifestyle choices,
(5) Family-based interventions should be incorporated to enhance male participation and
promote communication regarding healthy food preparation, (6) the incorporation of wise
old Arabic sayings, religious themes and imagery.

The DPP-adapted core-curriculum employed these culturally-specific strategies to promote
weight loss, physical activity, and healthy lifestyle choices. Key features included a goal-
oriented, rather than a process-oriented, focus aimed at achieving a ≥7% loss of initial body
weight and ≥150-minutes/week of moderate physical activity and an Arab American focus.
The entire 16 sessions of the DPP core-curriculum were revised to be culturally appropriate,
reorganized into 12 sessions, and translated into Arabic. An additional session was
developed to address issues related to fasting during Ramadan. Table 1 provides detailed
information on session titles, content focus, and learning basis of the DPP-adapted
curriculum[20]. “The DPP Lifestyle Balance Fat Counter” booklet was revised and
reorganized to eliminate foods not commonly eaten and to incorporate Middle Eastern
foods[21].

Teaching formats consistent with the strong oral traditions of the Arab culture were used.
These included the use of cultural themes and imagery. Wise old Arabic sayings related to
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attainment of goals were incorporated at the start of each session. Religious themes and
imagery related to the medicine of nutrition served as visual aids during the core-curriculum
sessions. Healthy snacks and menu planning demonstrations, modification of Arab cooking
techniques, and grocery store trips were also incorporated. Many of these hands-on
demonstrations were driven by participants who were encouraged to exchange experiences
such as sharing of ethnic recipes within their respective groups.

Since social interactions are important to Arabs, study activities were conducted in Arabic
and delivered in a group format. Same-sex groups were requested by about 20% of
participants. Given the central role of the family, we actively sought family support by
inviting family members to attend all sessions and activities.

Simple dietary modifications were emphasized. Weight loss was used to guide the dietary
goals. Calorie and fat intake goals were derived by estimating the total calories needed to
reduce the initial weight by 7% based on analysis of DPP data. Individual nutrition goals
were established at session 1 by the study dietician. Four standard calorie levels were used:
1,200 kcal/day (33 g fat) for participants with an initial weight of 120–174 lbs, 1,500 kcal/
day (42 g fat) for participants with a weight of 175–219 lbs, 1,800 kcal/day (50 g fat) for
participants with a weight of 220–249 lbs and 2,000 kcal/day (55 g fat) for participants
weighing 250 lbs or more[20]. The strategies to achieve these goals were modified by the
participants as they gained knowledge regarding healthy food choices and portion control.

Walking is an activity that is preferred by this community and brisk walking was promoted
to achieve the physical activity goal. A weekly supervised physical activity session in the
form of neighborhood group walks, or aerobic classes was regularly offered. Individuals
were required to have a medical clearance letter completed by their primary care physicians
(PCP) attesting to absence of contraindications to physical activity.

In terms of self-monitoring, emphasis was placed on recording body weights, physical
activity minutes, food types and portion sizes and in identifying high-fat foods.
Demonstrations using food replicas were used to estimate portion sizes.

Participants who agreed to the lifestyle intervention were allocated to groups of their choice;
either mixed gender or all female. These groups consisted of 10–12 persons. At the first
session, group members chose a group leader responsible for organizing unsupervised group
activities. Participants were required to attend the 12 weekly core-curriculum sessions, each
lasting approximately 60–90 minutes. For participants intending to fast during Ramadan, an
additional session was scheduled. Thereafter, group members met on a monthly basis for
another 12 weeks to assess achievement of goals and to discuss barriers and strategies to
overcome them. Although these meetings were optional, most group members attended.
Visits on an individual basis were offered but were not requested at any point. The trained
study nurse facilitated all core-curriculum sessions. A part-time dietitian supported the study
coordinator by conducting hands-on demonstrations during nutrition intensive sessions 3
and 4 (Table 1).

Educational intervention
The educational intervention used the Health Belief Model as its theoretical framework[22].
Table 2 provides detailed information on session titles, content focus, and Health Belief
Model constructs[23]. The educational intervention sought to identify and modify health
beliefs that negate willingness to engage in diabetes prevention activities, to improve
knowledge regarding diabetes, and to correct misconceptions. Four 60–90 minute weekly
group sessions were conducted. Same topic sessions were offered twice and scheduled at
different times to accommodate participant availability over the 4-week period.
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During the individual sessions, the content areas of the Small Steps. Big Rewards. Your
GAME PLAN for Preventing Type 2 Diabetes toolkit of the National Diabetes Education
Program (NIH Publication, 2003) were addressed. Content areas of individual sessions
included: 1) diabetes, its complications, and the associated disorders and risks; 2)
prediabetes, its risk factors and consequences; 3) the evidence for diabetes prevention with
lifestyle modification or medications; and 4) correction of misconceptions and addressing
questions and concerns.

Measures
After providing written informed consent, all individuals consenting to either the lifestyle
intervention or the education intervention completed verbally-administered, previously
validated and standardized questionnaires assessing baseline sociodemographic information,
health beliefs, risk perception, and selected psychosocial variables[2,3,24–26]. These
questionnaires were translated into Arabic, back-translated, and pilot tested prior to use. The
degree of acculturation was assessed with a four-item survey that was previously validated
in the target population[3]. Risk perception was measured with the Risk Perception Survey
for Developing Diabetes (RPS-DD) which evaluates multiple dimensions of perceived
risk[24]. Health-related quality of life was measured with the EQ-5D, a standardized
instrument applicable to a wide range of health conditions and outcome[25]. Depressive
symptom severity was assessed with the 9-item PRIME-MD Patient Health Questionnaire
(PHQ-9)[26]. In addition, we developed and pre-tested the Health Beliefs Barriers survey
for content validity in 25 randomly selected Arab-Americans to evaluate redundant
responses and socially unacceptable scale items.

For individuals participating in the lifestyle intervention, the following additional data were
collected: 1) Anthropometric determinations including measurements of height, weight (in
light clothing and without shoes), and waist and hip circumferences at baseline, week-12
(conclusion of core-curriculum), and week-24 (conclusion of the study). Participants were
weighed weekly during the core-curriculum and monthly thereafter using the same scale and
time of day. 2) Nutrient intake was assessed with a 24-hour dietary recall at baseline, 12 and
24 weeks. Total daily calorie intake including calories from fat was assessed. 3) Self-
reported physical activity was assessed with the DPP Modifiable Activity questionnaire at
baseline, 12 and 24 weeks[27]. Physical activity assessment included capturing the duration
and frequency of each type of activity in minutes/week. This was summed for all activities
performed. Attendance at scheduled sessions was documented and adherence was defined as
attendance of a minimum of 80% of scheduled sessions.

Statistical analysis
Data management and analysis were performed by the Biostatistics and Economic Modeling
Core of the Michigan Diabetes Research and Training Center. The primary endpoints were
the percent who attained the target weight loss, the percent who converted (agreed to
participate in the lifestyle intervention), and the percent who completed the lifestyle
intervention. In addition, the outcome measures (weight, body fat measurements, nutritional
intake) were tested for change from pre- to post-intervention. Differences between those
who initially accepted the lifestyle intervention and those who completed the lifestyle
intervention after the education program were also examined. An intent-to-treat analysis
(defined as all individuals who attended at least one session) was utilized. Participants who
dropped out of the intervention were assigned a change of zero (no improvement) for the
purpose of testing for a difference. A per protocol analysis (individuals who provided data
through week 24) was also performed.
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Prior to analysis, data were examined for errors, outliers, and asymmetry. Errors and outliers
were queried. When appropriate, transformations were used to reduce asymmetry. Baseline
measures were compared between the two groups; since no imbalance was noted, these
measures were not included in the analysis below.

Success rates and their 95% confidence intervals were estimated based on an intent-to-treat
approach (all withdrawals treated as failures). Changes due to intervention were tested by a
two-tailed paired t-test. Differences between groups were tested by Fisher’s exact test (two-
tailed) and a two-sample t-test, respectively. Analyses were performed using SAS, version
9.1 (SAS Institute, Cary, NC).

RESULTS
A total of 178 Arab Americans were screened. Of these, 14 individuals were excluded
because they did not meet the age and/or BMI criteria (n=10) or they had diabetes (n=4). Of
the remaining 164 eligible individuals, 48 (23%) declined participation in any intervention.
The reported reasons for refusing to participate were lack of time (31%), work (29%),
family/health related issues (23%), and plans to travel abroad (8%).

Of the remaining 116 individuals, 53 initially agreed to the lifestyle intervention and were
subsequently enrolled. The remaining 63 individuals initially declined the lifestyle
intervention but agreed to participate in the educational program and were subsequently
enrolled.

At the conclusion of the educational intervention, 49 of the 63 enrolled individuals (78%)
converted and were willing to participate in the lifestyle intervention. Due to a higher than
expected response rate and the available study resources, we were only able to enroll in the
lifestyle intervention the first 18 participants who accepted the lifestyle after the educational
intervention.

As a result, 71 individuals (53 initially accepting lifestyle and 18 accepting following
educational program) participated in the lifestyle intervention. Their baseline demographic
characteristics are presented in Table 3. The mean (±SD) age was 47.0±9.4 years. Most
participants were from Lebanon (73%) followed by Iraq (18%); 38% were male. All had a
BMI≥27 kg/m2 and most were obese (BMI≥30). Participants consumed mostly traditional
Middle Eastern foods. The majority (70%) did not engage in regular physical activity.

Mean weight over time is depicted in Figure 1 for the subjects who participated for at least
19 weeks. To avoid variation due to missed measurements, the mean weight loss at each
week was calculated and subtracted from the mean weight at baseline. We observed an
approximately linear reduction in weight over time. The mean weight loss was 3.5±3.4 and
5.2±4.4 kg at 12 and 24 weeks, respectively (p<0.0001). The body weight loss goal of ≥7%
was achieved by 44% of participants at week 24; 59% lost at least 5% of their baseline
weight.

Changes in body fat measurements, nutritional intake, and physical activity are shown in
Table 4. BMI, and waist and hip circumferences were significantly reduced at 12 and 24
weeks (p<0.0001). Women achieved a greater reduction at 24 weeks than men in BMI
(2.6±2.0 vs. 1.8±1.0 kg/m2; p=0.032), waist (13.4±7.0 vs. 6.6±6.6 cm; p=0.0003) and hip
(13.4±8.0 vs. 7.5±6.9 cm; p=0.0034) circumferences. Nutritional intake goals were achieved
at 12 weeks with no further improvement at 24 weeks. Daily energy, and total and saturated
fat intakes were significantly reduced at 12 and 24 weeks (p<0.0001). The 150-minute
physical activity goal was achieved by 69% and 78% of participants at 12 and 24 weeks,
respectively.
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Adherence to scheduled sessions was consistently high with 92% of participants attending at
least 80% of weekly sessions. Participants attended an average of 10±3 sessions and 65%
attended all 12 sessions. In contrast, adherence to self-monitoring was uniformly low with
<15% of participants completing 80% of dietary records. Nevertheless, the majority of
participants recorded the types and quantities of foods consumed.

Retention was high with 61 participants completing the entire 24-week lifestyle intervention
yielding a completion rate of 86%; 2 additional individuals completed 12 and 18 weeks
before traveling abroad. The remaining 8 individuals dropped-out before session 5. The
reasons for ending participation included: time constraints (n=6) and failure to obtain
clearance from PCP (n=2). No adverse events were attributed to the study intervention.

We compared the retention and performance between the two cohorts: those that initially
accepted the lifestyle intervention (n=53) and those that initially declined then accepted the
lifestyle intervention after the educational intervention (n=18). Subgroup analysis did not
reveal statistically-significant differences in any of the measures tested (Table 4).

DISCUSSION
Despite compelling evidence that diabetes can be prevented or delayed, the translation of
effective diabetes prevention strategies in diverse communities has been limited. The most
effective strategy, namely lifestyle modification, entails substantial time, resources, and
costs and its effectiveness depends on numerous cultural, social, and economic factors[12–
13]. Culture shapes health promotion behaviors and marginalization of culture is a barrier to
care. The lifestyle intervention involves culturally embedded behaviors such as eating and
physical activity. This is the first study demonstrating the feasibility of recruitment and
retention in a community-based, group-conducted, DPP-adapted lifestyle intervention in the
culturally-unique, medically-underserved, largely immigrant Arab-American community.
The study provides evidence that incorporating cultural and social preferences enhances
implementation while maintaining the fidelity of the DPP lifestyle intervention.

Another finding of this study was the demonstration that culturally-based impediments to
lifestyle intervention are modifiable. We have shown the effectiveness of an educational
intervention targeting knowledge gaps and misconceptions in modifying the health beliefs
conducive to negative health behaviors and consequently improving the adoption and
participation in diabetes prevention activities. Seventy-eight percent of individuals initially
unwilling to engage in the lifestyle intervention agreed to participate following the
educational intervention.

The effectiveness of the lifestyle intervention was evaluated on the basis of the short-term
outcomes identified by DPP as the benchmarks for the effectiveness of lifestyle modification
in preventing diabetes, namely weight loss and physical activity. Weight loss was the main
determinant of diabetes risk reduction[28]. By week 24, 44% of participants achieved at
least a 7% weight loss and 78% reached the physical activity goal of at least 150 minutes/
week. These findings are comparable to those reported in the DPP where 50% of
participants met the weight loss goal and 74% met the physical activity goal at week 24[4].
The weight loss observed in our study was associated with a significant reduction in BMI
and in waist and hip circumferences. The proportion of obese participants (BMI≥30 kg/m2)
was 51% at baseline and 34% at week 24. Similarly, central obesity (defined as waist
circumference >102 cm in men and >88 cm in women) was present in 83% of participants at
baseline, but only in 47% by week 24. Nutritional changes at 24-weeks were comparable to
dietary changes reported at one-year by the DPP. The mean fat intake at baseline was high in
our participants (41% of total calories) compared to DPP (34%). Fat intake decreased by
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5.6% in our participants compared to a 6.6% in DPP. Adherence (92%) and retention (86%)
observed in our study were excellent.

Our study differed from the DPP in several key ways. Unlike the DPP, the presence of
glucose intolerance was not an inclusion criterion. The selection of participants using age
(≥30 years) and BMI (≥27 kg/m2) was based on our previous finding that prediabetes was
likely to be detected in obese individuals aged 30 or older[2,29]. Older age and adiposity
were also shown to be useful screening tools to identify individuals at risk for diabetes in the
DPP[30]. Despite these differences in eligibility criteria, our participants were generally
comparable to the DPP population in terms of age, sex distribution, and anthropometric
measures including weight, BMI, and waist circumference. The recruitment approach
utilized in our study may be an efficient, practical, and cost-effective strategy to identify
individuals at-risk for diabetes who merit intervention.

Unlike the DPP where the lifestyle intervention required tailored and individualized
counseling by specialized staff who had undergone extensive training, our intervention
employed a group format and was delivered by one person who required only a moderate
amount of training. The group format and the involvement of family members likely
contributed to improved adherence and performance of study participants (especially men)
and, although unmeasured, appeared to lead to additional benefits for the entire family.

Another departure from the DPP was in the self-monitoring requirement. Initially,
participants were asked to record daily calorie intake including grams of fat, minutes of
physical activity, and weight. The majority had difficulty in estimating calories and fat
content. Subsequently, emphasis was placed on recording weight, physical activity minutes,
types of food eaten including portion sizes, and on identifying high-fat foods.

There are several potential limitations to our study. First, this investigation was a feasibility
study examining group lifestyle intervention for diabetes prevention in Arab Americans and
lacked a control group. Second, nutritional intake was assessed with only a 24-hour dietary
recall. Finally, there were differences in exposure to and experience with study related
procedures between those individuals accepting lifestyle intervention initially and those
enrolled following the educational program. We have examined and presented outcome data
between these cohorts to overcome this potential limitation.

In summary, we describe the development and implementation of a community-based,
culturally-specific, group lifestyle intervention. The study demonstrates the feasibility and
effectiveness of this DPP adapted lifestyle intervention in overweight Arab Americans and
provides compelling evidence that education targeting gaps in knowledge and
misconceptions is effective in promoting participation. Future trials focusing on partnerships
with established community organizations are likely to demonstrate the broad dissemination
of effective and sustainable diabetes prevention measures in various populations at increased
risk of developing diabetes.
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Figure 1.
Mean body weight over time.
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Table 2

Session titles, content focus, and Health Belief Model constructs for the Educational Intervention

Session Title Content Focus Health Belief Model Construct*

Diabetes is a Serious Disease Myths regarding diabetes
Epidemiology of diabetes
Types of diabetes
Risk factors for diabetes
Associated complications

Perceived susceptibility
Perceived severity

The Science: Diabetes Prevention Pre-diabetes, its risk factors and complications
Evidence for diabetes prevention

Perceived susceptibility
Perceived severity
Perceived benefits

Small Steps. Big Rewards. Your GAME PLAN for
Preventing Type 2 Diabetes toolkit of the National
Diabetes Education Program (NDEP)

Content of toolkit reviewed Perceived barriers
Perceived benefits
Self-efficacy

Question and Answer Correction of misconceptions
Question and Answer session

Perceived susceptibility
Perceived severity
Perceived benefits
Perceived barriers

*
Health belief model constructs addressed in educational intervention[23]
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Table 3

Baseline Demographic Characteristics of study population in the lifestyle intervention

Characteristic Overall Males Females

N (%) 71 (100.0) 27 (38.0) 44 (62.0)

Age, years ± SD 47±10 48±10 46±9

Country of origin, n (%)

 Lebanon 52 (73.2) 18 (66.7) 34 (77.3)

 Iraq 13 (18.3) 5 (18.5) 8 (18.2)

 Other 6 (8.5) 4 (14.8) 2 (4.5)

Weight, kg ± SD 91 ± 16 94 ± 14 89 ± 17

BMI, kg/m2 ± SD 34.3 ± 6.1 32.5 ± 3.9 35.5 ± 7.0

Waist circumference, cm ± SD 105 ± 12 107 ± 9 103 ± 14

Hip circumference, cm ± SD 118 ± 13 113 ± 10 122 ± 13

Caloric intake, kcal ± SD 2770 ± 1028 3104 ± 1305 2551 ± 735

Fat intake, grams ± SD 128 ± 62 144 ± 82 117 ± 43

Saturated fat intake, grams ± SD 37 ± 20 41 ± 24 34 ± 16

Physical activity ≥ 150 minutes, n (%) 21 (29.6) 8 (29.6) 13 (29.5)

Diabetes Res Clin Pract. Author manuscript; available in PMC 2012 March 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Jaber et al. Page 16

Ta
bl

e 
4

C
ha

ng
e 

fr
om

 b
as

el
in

e 
in

 b
od

y 
fa

t m
ea

su
re

s, 
nu

tri
tio

na
l i

nt
ak

e,
 a

nd
 p

hy
si

ca
l a

ct
iv

ity
 fo

llo
w

in
g 

lif
es

ty
le

 in
te

rv
en

tio
n

A
ll 

Pa
rt

ic
ip

an
ts

 (n
=7

1)
**

*
In

iti
al

ly
 A

cc
ep

tin
g 

L
ife

st
yl

e 
(n

=5
3)

L
ife

st
yl

e 
Fo

llo
w

in
g 

E
du

ca
tio

n 
(n

=1
8)

12
 W

ee
ks

24
 W

ee
ks

12
 W

ee
ks

24
 W

ee
ks

12
 W

ee
ks

24
 W

ee
ks

B
od

y 
fa

t m
ea

su
re

m
en

ts
**

W
ei

gh
t, 

kg
 ±

 S
D

In
te

nt
 to

 tr
ea

t
−
3.

5 
± 

3.
4*

 (
−
4.

3,
 −

2.
7)

−
5.

2 
± 

4.
4*

 (
−
6.

3,
 −

4.
2)

−
3.

5 
± 

3.
5 

(−
4.

5,
 −

2.
5)

−
5.

3 
± 

4.
6 

(−
6.

5,
 −

3.
9)

−
3.

6 
± 

2.
9 

(−
5.

1,
−
2.

2)
−
5.

0 
± 

3.
8 

(−
6.

9,
 −

3.
2)

Pe
r p

ro
to

co
l

−
4.

1 
± 

3.
3*

 (
−
5.

0,
 −

3.
3)

−
6.

0 
± 

4.
2*

 (
−
7.

0,
 −

4.
9)

−
4.

1 
± 

3.
5 

(−
5.

1,
 −

3.
0)

−
5.

9 
± 

4.
5 

(−
7.

3,
 −

4.
6)

−
4.

3 
± 

2.
7 

(−
5.

8,
−
2.

9)
−
6.

0 
± 

3.
3 

(−
7.

8,
 −

4.
2)

B
M

I, 
kg

/m
2  ±

 S
D

In
te

nt
 to

 tr
ea

t
−
1.

3 
± 

1.
3*

 (
−
1.

6,
 −

1.
0)

−
1.

9 
± 

1.
7*

 (
−
2.

4,
 −

1.
5)

−
1.

3 
± 

1.
4 

(−
1.

7,
 −

0.
9)

−
2.

0 
± 

1.
8 

(−
2.

5,
 −

1.
5)

−
1.

3 
± 

1.
3 

(−
2.

0,
−
0.

7)
−
1.

8 
± 

1.
6 

(−
2.

6,
 −

1.
0)

Pe
r p

ro
to

co
l

−
1.

6 
± 

1.
3*

 (
−
1.

9,
 −

1.
2)

−
2.

3 
± 

1.
7*

 (
−
2.

7,
 −

1.
8)

−
1.

5 
± 

1.
3 

(−
1.

9,
 −

1.
1)

−
2.

2 
± 

1.
8 

(−
2.

8,
 −

1.
7)

−
1.

7 
± 

1.
2 

(−
2.

4,
−
1.

1)
−
2.

3 
± 

1.
4 

(−
3.

1,
 −

1.
5)

W
ai

st
 c

irc
um

fe
re

nc
e,

 c
m

 ±
 S

D

In
te

nt
 to

 tr
ea

t
−
6.

6 
± 

7.
7*

 (
−
8.

4,
 −

4.
8)

−
9.

2 
± 

7.
9*

 (
−
11

.1
, 
−
7.

4)
−
6.

9 
± 

7.
9 

(−
9.

0,
 −

4.
7)

−
9.

7 
± 

8.
4 

(−
12

.0
, 
−
7.

4)
−
5.

7 
± 

7.
0 

(−
9.

2,
−
2.

2)
−
7.

9 
± 

6.
2 

(−
11

.0
,

−
4.

8)

Pe
r p

ro
to

co
l

−
7.

7 
± 

7.
7*

 (
−
9.

6,
 −

5.
7)

−
10

.6
 ±

 7
.6

*  
(−

12
.5

,
−
8.

7)
−
7.

9 
± 

8.
0 

(−
10

.3
, 
−
5.

6)
−
10

.9
 ±

 8
.1

 (
−
13

.3
, 
−
8.

6)
−
6.

9 
± 

7.
2 

(−
10

.8
,

−
2.

9)
−
9.

5 
± 

5.
6 

(−
12

.6
,

−
6.

4)

H
ip

 c
irc

um
fe

re
nc

e,
 c

m
 ±

 S
D

In
te

nt
 to

 tr
ea

t
−
6.

6 
± 

7.
8*

 (
−
8.

4,
 −

4.
7)

−
9.

5 
± 

8.
4*

 (
−
11

.5
, 
−
7.

5)
−
6.

8 
± 

8.
2 

(−
9.

1,
 −

4.
6)

−
10

.3
 ±

 8
.9

 (
−
12

.8
, 
−
7.

9)
−
5.

9 
± 

6.
6 

(−
9.

1,
−
2.

6)
−
7.

1 
± 

6.
4 

(−
10

.3
,

−
3.

9)

Pe
r p

ro
to

co
l

−
7.

7 
± 

7.
9*

 (
−
9.

7,
 −

5.
6)

−
10

.9
 ±

 8
.1

*  
(−

13
.0

,
−
8.

9)
−
7.

9 
± 

8.
3 

(−
10

.3
, 
−
5.

4)
−
11

.7
 ±

 8
.6

 (
−
14

.2
, 
−
9.

1)
−
7.

0 
± 

6.
7 

(−
10

.7
,

−
3.

3)
−
8.

6 
± 

6.
1 

(−
11

.9
,

−
5.

2)

N
ut

ri
tio

na
l I

nt
ak

e*
*

Pr
op

or
tio

n 
ac

hi
ev

in
g 

ca
lo

ric
 in

ta
ke

 g
oa

l, 
n 

(%
)

In
te

nt
 to

 tr
ea

t
24

 (3
3.

8)
 (2

2.
8,

 4
4.

8)
27

 (3
8.

0)
 (2

6.
7,

 4
9.

3)
18

 (3
4.

0)
 (2

1.
2,

 4
6.

7)
22

 (4
1.

5)
 (2

8.
2,

 5
4.

8)
6 

(3
3.

3)
 (1

1.
6,

 5
5.

1)
5 

(2
7.

8)
 (7

.1
, 4

8.
5)

 
C

ha
ng

e 
in

 d
ai

ly
 c

al
or

ic
 in

ta
ke

, k
ca

l ±
 S

D

Pe
r p

ro
to

co
l

−
89

8±
10

88
*  

(−
11

79
, 
−
61

7)
−
98

9±
12

59
*  

(−
13

11
,−

61
7)

−
10

16
±1

16
0 

(−
13

65
, 
66

8)
−
11

09
±1

34
2 

(−
15

08
,−

71
1)

−
54

2±
76

2 
(−

96
4,

−
12

0)
−
62

0±
89

9 
(−

11
18

,−
12

2)

Pr
op

or
tio

n 
ac

hi
ev

in
g 

fa
t i

nt
ak

e 
go

al
, n

 (%
)

In
te

nt
 to

 tr
ea

t
10

 (1
4.

1)
 (6

.0
, 2

2.
2)

10
 (1

4.
1)

 (6
.0

, 2
2.

2)
9 

(1
7.

0)
 (6

.9
, 2

7.
1)

8 
(1

5.
1)

 (5
.5

, 2
4.

7)
1 

(5
.6

) (
0,

 1
6.

1)
2 

(1
1.

1)
 (4

, 2
5.

6)

 
C

ha
ng

e 
in

 d
ai

ly
 fa

t i
nt

ak
e,

 g
ra

m
s ±

 S
D

Pe
r p

ro
to

co
l

−
48

 ±
 7

0*
 (
−
66

, 
−
30

)
−
56

 ±
 8

0*
 (
−
77

, 
−
36

)
−
54

±7
3 

(−
76

,−
33

)
−
62

±8
6 

(−
88

,−
37

)
−
30

±5
7 

(−
61

, 
2)

−
38

±5
6 

(−
69

, 
−
7)

Diabetes Res Clin Pract. Author manuscript; available in PMC 2012 March 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Jaber et al. Page 17

A
ll 

Pa
rt

ic
ip

an
ts

 (n
=7

1)
**

*
In

iti
al

ly
 A

cc
ep

tin
g 

L
ife

st
yl

e 
(n

=5
3)

L
ife

st
yl

e 
Fo

llo
w

in
g 

E
du

ca
tio

n 
(n

=1
8)

12
 W

ee
ks

24
 W

ee
ks

12
 W

ee
ks

24
 W

ee
ks

12
 W

ee
ks

24
 W

ee
ks

Pr
op

or
tio

n 
ac

hi
ev

in
g 

sa
tu

ra
te

d 
fa

t i
nt

ak
e 

go
al

, n
 (%

)

In
te

nt
 to

 tr
ea

t
35

 (4
9.

3)
 (3

7.
7,

 6
0.

9)
33

 (4
6.

5)
 (3

4.
9,

 5
8.

1)
26

 (4
9.

1)
 (3

5.
6,

 6
2.

5)
24

 (4
5.

3)
 (3

1.
9,

 5
8.

7)
9 

(5
0.

0)
 (2

6.
9,

 7
3.

1)
9 

(5
0.

0)
 (2

6.
9,

 7
3.

1)

 
C

ha
ng

e 
in

 d
ai

ly
 sa

tu
ra

te
d 

fa
t i

nt
ak

e,
 g

ra
m

s ±
 S

D

Pe
r p

ro
to

co
l

−
16

 ±
 2

9*
 (
−
23

, 
−
9)

−
17

 ±
 2

6*
 (
−
24

, 
−
10

)
−
18

±3
2 

(−
27

, 
−
8)

−
19

±2
9 

(−
27

,−
10

)
−
11

±1
4 

(−
19

, 
−
4)

−
12

±1
6 

(−
21

, 
−
3)

Ph
ys

ic
al

 A
ct

iv
ity

Pr
op

or
tio

n 
ac

hi
ev

in
g 

15
0-

m
in

ut
e 

ac
tiv

ity
 g

oa
l, 

n 
(%

)

In
te

nt
 to

 tr
ea

t
49

 (6
9.

0)
 (5

8.
3,

 7
9.

8)
55

 (7
7.

5)
 (6

7.
7,

 8
7.

2)
39

 (7
3.

6)
 (6

1.
7,

 8
5.

5)
41

 (7
7.

4)
 (6

6.
1,

 8
8.

6)
10

 (5
5.

6)
 (3

2.
6,

 7
8.

5)
14

 (7
7.

8)
 (5

8.
6,

 9
7.

0)

* P-
va

lu
e 

vs
. b

as
el

in
e 

<0
.0

00
1.

 O
nl

y 
p-

va
lu

es
 fo

r t
he

 e
nt

ire
 c

oh
or

t a
re

 p
re

se
nt

ed
.

**
M

ea
n±

st
an

da
rd

 d
ev

ia
tio

n 
or

 n
 (%

), 
(9

5%
 c

on
fid

en
ce

 in
te

rv
al

) a
re

 in
cl

ud
ed

.

**
* C

ha
ng

es
 in

 o
ut

co
m

es
 d

ue
 to

 in
te

rv
en

tio
n 

w
er

e 
te

st
ed

 b
y 

th
e 

tw
o-

ta
ile

d 
pa

ire
d 

t-t
es

t.

In
te

nt
-to

-tr
ea

t c
al

cu
la

tio
n 

in
cl

ud
ed

 a
ll 

pa
rti

ci
pa

nt
s (

n=
71

) w
he

re
 d

ro
p-

ou
ts

 w
er

e 
as

si
gn

ed
 a

 c
ha

ng
e 

of
 z

er
o;

 P
er

 p
ro

to
co

l c
al

cu
la

tio
n 

in
cl

ud
ed

 o
nl

y 
pa

rti
ci

pa
nt

s (
n=

61
) w

ho
 p

ro
vi

de
d 

th
e 

w
ee

k 
24

 a
ss

es
sm

en
t.

**
**

D
iff

er
en

ce
s b

et
w

ee
n 

in
di

vi
du

al
s i

ni
tia

lly
 a

cc
ep

tin
g 

lif
es

ty
le

 in
te

rv
en

tio
n 

an
d 

th
os

e 
ac

ce
pt

in
g 

in
te

rv
en

tio
n 

fo
llo

w
in

g 
th

e 
ed

uc
at

io
na

l p
ro

gr
am

 w
er

e 
te

st
ed

 b
y 

th
e 

Fi
sh

er
’s

 e
xa

ct
 te

st
 (t

w
o-

ta
ile

d)
 o

r t
he

tw
o-

sa
m

pl
e 

t-t
es

t; 
no

 d
iff

er
en

ce
s w

er
e 

no
te

d.

Diabetes Res Clin Pract. Author manuscript; available in PMC 2012 March 1.


