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OBJECTIVEdThe landmark Diabetes Prevention Program (DPP) showed that lifestyle intervention can prevent or delay the onset of diabetes for those at risk. We evaluated a translational
implementation of this intervention in a diverse set of American Indian and Alaska Native (AI/
AN) communities.
RESEARCH DESIGN AND METHODSdThe Special Diabetes Program for Indians Diabetes Prevention (SDPI-DP) demonstration project implemented the DPP lifestyle intervention
among 36 health care programs serving 80 tribes. A total of 2,553 participants with prediabetes
were recruited and started intervention by 31 July 2008. They were offered the 16-session
Lifestyle Balance Curriculum and underwent a thorough clinical assessment for evaluation of
their diabetes status and risk at baseline, soon after completing the curriculum (postcurriculum),
and annually for up to 3 years. Diabetes incidence was estimated. Weight loss, changes in blood
pressure and lipid levels, and lifestyle changes after intervention were also evaluated.
RESULTSdThe completion rates of SDPI-DP were 74, 59, 42, and 33% for the postcurriculum
and year 1, 2, and 3 assessments, respectively. The crude incidence of diabetes among SDPI-DP
participants was 4.0% per year. Signiﬁcant improvements in weight, blood pressure, and lipid
levels were observed immediately after the intervention and annually thereafter for 3 years. Class
attendance strongly correlated with diabetes incidence rate, weight loss, and change in systolic
blood pressure.
CONCLUSIONSdOur ﬁndings demonstrate the feasibility and potential of translating the
lifestyle intervention in diverse AI/AN communities. They have important implications for future
dissemination and institutionalization of the intervention throughout the Native American
health system.

T

ype 2 diabetes, a serious global
public health problem, affects disadvantaged populations disproportionately, especially American Indians

and Alaska Natives (AI/ANs) (1). In
2009, the age-adjusted prevalence of diabetes for adults eligible for Indian Health
Service (IHS) was 16.1%dmore than
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twice that of non-Hispanic white adults
(1). Landmark clinical trials, such as the
Diabetes Prevention Program (DPP), have
showed that lifestyle interventions can
prevent or delay the onset of diabetes for
those at risk (2–5). In addition, DPP
found no signiﬁcant differences in the reduction of diabetes incidence by race/
ethnicity, including in American Indians (4).
While under well-controlled circumstances (e.g., clinical trials) lifestyle intervention may have equivalent efﬁcacy across
race/ethnicity groups, the effectiveness of
implementing such programs in community-based settings among underserved
populations remains underexplored. In
particular, implementations of large-scale
public health interventions in AI/AN
communities are plagued by lack of resources, diverse health care settings, and
the highly mobile population, all of which
are challenges to the successful recruitment, retention, and effectiveness of
translational efforts.
Translating the DPP intervention into
real-world situations has occurred in
other settings (6–16), such as urban medically underserved communities (7),
faith-based settings (8), YMCAs (Young
Men’s Christian Association) (9), work
sites (10), and primary care practices
(11–13). However, most of these were
small studies implemented in relatively
uniform settings; particularly, none of
them included a substantial number of
AI/ANsdthe U.S. population that suffers
most from diabetes (1,17). Given the signiﬁcant economic and sociocultural diversity of AI/AN communities, it is
important to determine the feasibility
and effectiveness of such an intervention
in a large sample of this population.
Mandated and funded by Congress,
the IHS implemented the Special Diabetes
Program for Indians Diabetes Prevention
(SDPI-DP) demonstration project and
collected data that allowed an unprecedented investigation of the translational
effectiveness of the DPP lifestyle intervention
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in preventing diabetes across 36 diverse
programs, representing rural, reservation,
and urban AI/AN communities. This article reports the primary and secondary
outcomes of SDPI-DP participants after a
follow-up of 3 years.
RESEARCH DESIGN AND
METHODSdThe SDPI-DP Program
is a congressionally mandated demonstration project and is designed to reduce
diabetes incidence among AI/ANs with
prediabetes through implementation of
the DPP lifestyle intervention. In 2004,
128 AI/AN local health care programs
applied for funding to participate in SDPI
demonstration projects: 36 received funding for SDPI-DP. Grantees represented a
diverse mix of programs, serving 80 tribes
in 18 states and 11 of the 12 IHS administrative areas. These programs included
six IHS hospitals/clinics and 30 tribal or
IHS-contracted health care programs administered by tribes. Embracing the principles of community-based participatory
research (18), SDPI-DP was a collaborative effort. This partnership started
with a planning year wherein bimonthly
meetings oriented grant programs to the
project, provided technical assistance,
and provided opportunities to jointly develop required activities and their evaluation. This process allowed grant
programs to effectively market their efforts to local health program/organizations, tribal leaders, and community
stakeholders and to complete extensive
local approval processes.
The collaborative process led to a
common set of activities adopted by a
diverse group of grant programs. Brieﬂy,
the participating programs were required
to implement the 16-session Lifestyle
Balance Curriculum drawn from the
DPP (4) and to participate in the evaluation of the effectiveness of their prevention activities. The inclusion of a control
group was deemed unethical owing to
strong evidence supporting the efﬁcacy
of the lifestyle intervention approach in
preventing diabetes (2–5). Rather, the
goal of SDPI-DP was to pursue a comprehensive public health evaluation of the
translation of a proven intervention in diverse AI/AN communities.
SDPI-DP grant programs identiﬁed
potential participants mainly through
community events such as health fairs
but also recruited participants from local
clinics or by provider referral. Eligibility
criteria were being AI/AN (based on eligibility to receive IHS services), being at
2
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least 18 years of age, no previous diagnosis of diabetes, and having either impaired
fasting glucose (IFG) (i.e., a fasting blood
glucose [FBG] level of 100–125 mg/dL
and an oral glucose tolerance test
[OGTT] result ,200 mg/dL) or impaired
glucose tolerance (IGT) (i.e., an OGTT result of 140–199 mg/dL 2 h after a 75-g
oral glucose load and an FBG level ,126
mg/dL). Four exclusion criteria were
used: 1) a previous diagnosis of diabetes,
2) pregnancy, 3) end-stage renal disease
(ESRD) on dialysis, and 4) any condition
that would affect successful participation
based on provider judgment (e.g., active
alcohol or substance abuse or cancer diagnosis that prohibited participation by
provider judgment). The SDPI-DP eligibility criteria were very similar to those
for the American Indian participants of
the original DPP program, except that
the DPP required the American Indian
participants to be at least 25 years old,
have a BMI of $24 kg/m2, and have IGT
(with or without IFG).
Enrollment began in January 2006
and is ongoing. Although the grant programs were not required to report the
number or reasons for excluding individuals from enrolling, 23 grantee sites submitted relatively complete data for us to
roughly estimate the percentages of participants excluded based on different
criteria. On average, ~65% of the
screened individuals were excluded owing to normal blood glucose, 29% were
excluded because of a previous diagnosis
of diabetes, 2% were excluded owing to
pregnancy, 0.04% were excluded for endstage renal disease, and 4% were excluded
for other reasons based on the judgment
of the provider. The analyses here included baseline and annual data for up to
3 years from 2,553 participants who
completed the baseline assessment and
started intervention by 31 July 2008. The
SDPI-DP protocol was approved by the
institutional review board of the University of Colorado Denver and the National
IHS Institutional Review Board. When
required, grantees obtained approval
from other entities overseeing research
in their programs (e.g., tribal review
boards). All participants provided written
informed consent and Health Insurance
Portability and Accountability Act authorization.
Intervention
As in the DPP lifestyle intervention arm
(19), the primary goal of the intervention
was to achieve and maintain a weight

reduction of at least 7% of initial body
weight through a healthy diet and increased physical activity. Grantees used
the 16-lesson DPP curriculum covering
diet, exercise, and behavior modiﬁcation
to help participants achieve this goal. Adaptation for local culture and situation
was allowed provided that the same basic
information was presented and adaptation was documented. Many grantees
drew upon their local culture to translate
educational concepts and curriculum into
tribal languages and incorporated, for instance, talking circles, indigenous foods,
or drumming into intervention sessions.
The curriculum was delivered in
group settings within 16–24 weeks after
baseline assessment and typically was
taught by the program dietitian and/or
health educator. It was supplemented by
monthly individual lifestyle coaching sessions to individualize goals and plan and
to identify and solve barriers to participation. Participants were encouraged to
use a Keeping Track booklet to monitor
their fat and calorie intake and weekly
physical activity. If used, booklets were
reviewed by lifestyle coaches who gave
feedback to the participants during the
monthly lifestyle coaching sessions. Approximately one-half of the lifestyle
coaches were health educators or dietitians. Others were nurses, nursing students, nurse or medical assistants,
exercise specialist, or lay health workers
from various professional backgrounds.
Outcome measures
At baseline, within a month of completing the last lifestyle class (usually 4–6
months after baseline, hereafter called
the postcurriculum assessment), and annually after baseline for up to 3 years,
participants underwent a comprehensive
clinical assessment to evaluate their diabetes risk and incidence. At the same
time, each participant completed a questionnaire including questions regarding
sociodemographics, health-related behavior, and a range of psychosocial factors. Every participant underwent an
additional FBG test midway between annual assessments to assess possible diabetes conversion.
The primary outcome was incidence
of diabetes, diagnosed by an annual
OGTT or a semiannual FBG test conducted in local or regional laboratories, according to the 2004 criteria of the
American Diabetes Association: an FBG
$126 mg/dL or a 2-h test result $200
mg/dL after a 75-g oral glucose load. In
care.diabetesjournals.org
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addition to the semiannual measurements, FBG was measured if symptoms
suggestive of diabetes developed. The
diagnosis required conﬁrmation by a
second test, usually within 6 weeks of
the ﬁrst test. If diabetes was diagnosed,
the participant was informed and referred to his or her doctor for treatment.
All data collection for that participant
was discontinued. Secondary outcomes
included weight loss, blood pressure,
lipid proﬁle, and physical activity. At
each clinical assessment, body weight,
height, and BMI were measured with
participants wearing light clothing and
no shoes; blood pressure was assessed
by a grantee staff member. Laboratory
assays of FBG, OGTT, HDL cholesterol
(HDL-C), LDL cholesterol (LDL-C), and
triglyceride were conducted after 9–12 h
of fasting in local or regional laboratories following standardized protocols.
Additionally, the average minutes of
physical activity per week in the previous
month for each participant were recorded
by the program staff at each clinical
assessment.
Statistical analysis
Baseline characteristics were compared
between completers and noncompleters
of each clinical assessment using x2 tests
for categorical variables and two-sample
t tests for continuous variables. Productlimit curve was used to assess the primary
outcome of the intervention (cumulative
incidence of diabetes). Proportional hazards regression models were used to estimate the hazard ratio of diabetes between
SDPI-DP subgroups after controlling for
baseline demographic characteristics (age
and sex) and clinical diabetes risk factors
(FBG, OGTT 2-h result, BMI, HDL-C,
systolic blood pressure, triglyceride, and
family history of diabetes).
For secondary outcomes, linear
mixed-effects models were used to obtain
adjusted mean changes for each outcome
at each assessment, with baseline age and
sex, continuous time, and a change point
at each postbaseline assessment included
in the model. A spatial power covariance
structure with time as the distance measure accounted for the time-series correlation between repeated outcomes; a
random intercept at the participant level
was included to model subject-level heterogeneity (20). Multiple linear regression models were used to investigate the
relationship between changes in secondary outcomes at the postcurriculum assessment and class attendance after
care.diabetesjournals.org

controlling for age, sex, and baseline level
of each outcome.
RESULTS
Baseline characteristics and followup
As shown in Fig. 1, SDPI-DP grant programs identiﬁed 18,134 individuals for
screening and recruitment; 2,615 participants met the inclusion criteria, enrolled,
and ﬁnished the baseline assessment. Of
these, 2,553 started the intervention by
31 July 2008; 1,891 (74%) completed
the postcurriculum assessment, and
1,503 (59%), 1,079 (42%), and 834
(33%) ﬁnished the ﬁrst, second, and third
annual assessment, respectively. On average, the SDPI-DP participants were followed for 2.0 years (range 1 day to 3
years) in the data reported here.
Table 1 compares the baseline characteristics of the SDPI-DP participants
who completed and did not complete
the postcurriculum assessment. Threefourths of SDPI-DP participants were female, with an average age of 46.6 years
and average BMI of 35.8 at baseline.
Compared with the noncompleters,
those who completed the postcurriculum
were signiﬁcantly older, were more educated, had higher income, and were more
likely to be employed or retired (versus
unemployed) at baseline. The results
comparing the completers and noncompleters for the annual assessments
were similar except that the completers
for the year-2 and -3 assessments had
lower baseline weight and FBG level
than the noncompleters at those time
points (Supplementary Table 1).
Primary outcome
The crude incidence of diabetes among all
SDPI-DP participants was 4.0% per year.
As shown in Fig. 2, the cumulative diabetes incidence among SDPI-DP participants who attended all 16 classes was
signiﬁcantly lower than that of those
who attended #15 classes (P ,
0.0001). Speciﬁcally, the crude incidence
of diabetes was ~3.5% each year among
those who ﬁnished all 16 classes, while
the rate more than doubled (7.5% each
year) among the participants who did
not ﬁnish all of the classes.
Secondary outcomes
SDPI-DP participants had signiﬁcant
weight loss at each clinical assessment
after baseline (Table 2). On average, they
lost 9.6 lbs immediately after completing

the lifestyle intervention classes, representing a 4.4% weight loss. The average weight loss attenuated over the
three annual visits to 5.6, 3.1, and 2.4
lbs, respectively, but all were signiﬁcantly
different from 0. Over one-ﬁfth (22.5%)
of the SDPI-DP participants who completed the postcurriculum assessment
achieved the 7% weight loss goal by the
end of the Lifestyle Balance classes; 17.5%
met this goal 3 years after the intervention
began.
Table 2 also illustrates that SDPI-DP
participants reported more exercise each
week after intervention. On average,
SDPI-DP participants reported 181 min
physical activity/week immediately after
the last intervention class (vs. 99 min/
week at baseline). Physical activity levels
decreased to ~150–160 min/week at the
annual assessments, but all were signiﬁcantly higher than the baseline level. The
percentage achieving the physical activity
goal (150 min/week) increased from 22%
at baseline to 56% at the postcurriculum
assessment and was $38% at the annual
assessments.
In terms of laboratory testing values,
FBG levels decreased signiﬁcantly among
SDPI-DP participants from baseline to all
clinical assessments after the lifestyle intervention. On average, fasting blood
glucose levels decreased by ~4 mg/dL
from baseline to postcurriculum assessment. Both systolic and diastolic blood
pressure of SDPI-DP participants decreased signiﬁcantly at the postcurriculum and ﬁrst annual assessments.
Diastolic blood pressure also reduced
signiﬁcantly at the second and third
annual assessments. A signiﬁcant increase
in average HDL-C levels was observed at
all annual assessments but not immediately after completion of the lifestyle
classes. Further, SDPI-DP participants
had signiﬁcant reductions in LDL-C and
triglyceride levels at all postbaseline
assessments.
Program participation
As of 31 July 2009, two-thirds (68%) of
the SDPI-DP participants had attended all
16 Lifestyle Balance classes, 17% had
attended 8–15 classes, and 15% had attended #7 classes. On average, each participant attended 13 classes and each class
was attended by approximately four participants. During the implementation of
the DPP curriculum, 84% of the SDPI-DP
participants used the Keeping Track
booklet to monitor weekly physical activity and 92% of them used the Keeping
DIABETES CARE
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Figure 1dSDPI-DP recruitment and retention ﬂow chart.

Track booklet to monitor fat and calorie
intake. After completion of the Lifestyle
Balance classes, each participant attended
an average of six lifestyle coaching visits in
the ﬁrst year of the project. After age, sex,
and baseline clinical diabetes risk factors
were controlled for, participants who attended all 16 classes had a signiﬁcantly lower
risk of diabetes (hazard ratio 0.46 [95% CI
0.32 – 0.66]) than did participants who
attended #15 classes. Moreover, those
who attended all 16 classes had a signiﬁcantly larger reduction in fasting blood glucose level, weight, and systolic blood
4
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pressure at the postcurriculum assessment
(Supplementary Table 2).
CONCLUSIONSdSDPI-DP is the
ﬁrst large-scale, national demonstration
project to evaluate the effectiveness of
the DPP lifestyle intervention in a geographically diverse group of AI/ANs. It
also is among the ﬁrst diabetes prevention
translational projects to report the longterm effectiveness of the intervention in
community settings (21) and report diabetes incidence instead of surrogate end
points (22,23). Our ﬁndings strongly

support the feasibility of translating the
intervention across a wide range of Native
communities. With similar eligibility criteria, the crude diabetes incidence of
SDPI-DP (4.0% per year) was close to
that of the American Indians in the lifestyle intervention group of the DPP clinical trial (4.7% per year) and lower than
that of the American Indians in the placebo group of DPP (12.9% per year). It
also was lower than the crude incidence
rate of diabetes among the participants
with prediabetes (IFG and/or IGT) in the
Strong Heart Study (SHS) (6.6% per
year), a cardiovascular disease project
conducted in 13 Native American communities/tribes in three geographic areas
(24). Furthermore, it was lower than the
rates of other diabetes prevention translational projects that reported diabetes incidence, which was 36% per year in the
Help Educate to Eliminate Diabetes project (22) and .7.4% per year for participants with IFG and/or IGT in the Finnish
National Diabetes Prevention Program
(FIN-D2D) (19).
In addition to diabetes incidence, the
participants achieved substantial improvements in multiple secondary outcomes. On average, they lost 9.6 lbs
immediately after the 16 Lifestyle Balance
classes, which was 4.4% of their average
baseline weight. This amount of weight
loss was lower than that among the
lifestyle group of DPP (6.9% weight
loss). However, signiﬁcant differences in
weight loss among different ethnic groups
were observed in DPP, with American
Indians less likely to meet the initial
weight loss goal but with reduction in
diabetes incidence similar to that of other
ethnic groups (25). Furthermore, modest
weight loss was observed in a number of
other translational projects of the DPP or
Finnish Diabetes Prevention Study, such
as the FIN-D2D (2.2 lbs at 1-year followup) (23) and a church-based translational
project (7.5 lbs postcurriculum) (8,10).
These previously published studies had
different eligibility criteria, targeted populations, and implementation settings,
though, which makes their results not directly comparable with ours.
In line with their weight loss, SDPIDP participants exercised more after the
intervention. Likewise, they exhibited
signiﬁcant improvements in their blood
pressure and lipid levels. In general, all of
these results are consistent with those of
DPP and compare favorably with other
translational projects with relatively small
sample sizes (7,9,11,26), demonstrating
care.diabetesjournals.org
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Table 1dBaseline characteristics of SDPI-DP participants
Characteristics

Total

Completed postcurriculum

No postcurriculum

N
Sex
Female
Male
Age-group (years)
18 to ,40
40 to ,50
50 to ,60
$60
Education status
,HS
HS graduate
Some college
$College graduate
Annual household income (USD)
0–14,999
15,000–29,999
30,000–49,999
$50,000
Employment status
Employed
Unemployed
Retired
Student
Family history of type 2 diabetes
No
Yes
Physical activity (min/week)
,150
$150
FBG (mg/dL)
OGTT 2-h glucose (mg/dL)
Weight (lbs)
BMI
Systolic BP (mmHg)
Diastolic BP (mmHg)
HDL-C (mg/dL)
LDL-C (mg/dL)
Triglycerides (mg/dL)

2,553

1,891

662

P
0.26

1,901 (74.5)
652 (25.5)

1,419 (75)
472 (25)

482 (72.8)
180 (27.2)
,0.0001

731 (28.6)
774 (30.3)
645 (25.3)
403 (15.8)

492 (26)
580 (30.7)
498 (26.3)
321 (17)

239 (36.1)
194 (29.3)
147 (22.2)
82 (12.4)

318 (14.1)
477 (21.1)
1,024 (45.4)
438 (19.4)

216 (12.5)
362 (21)
787 (45.6)
360 (20.9)

102 (19.2)
115 (21.6)
237 (44.5)
78 (14.7)

371 (19.4)
411 (21.5)
569 (29.8)
558 (29.2)

254 (17.2)
314 (21.3)
456 (30.9)
453 (30.7)

117 (27.1)
97 (22.5)
113 (26.2)
105 (24.3)

1,665 (74)
354 (15.7)
168 (7.5)
62 (2.8)

1,295 (75.5)
233 (13.6)
143 (8.3)
44 (2.6)

370 (69.3)
121 (22.7)
25 (4.7)
18 (3.4)

512 (20.2)
2,026 (79.8)

374 (19.9)
1,509 (80.1)

138 (21.1)
517 (78.9)

1,988 (77.6)
565 (22.4)
104.6 6 9.2
122.9 6 35.2
217.5 6 51.2
35.8 6 7.3
126.6 6 15
78.8 6 10.1
45 6 12.1
111.7 6 31.3
163.3 6 98.1

1,467 (77.3)
424 (22.7)
104.5 6 9.1
122.7 6 35
216.9 6 51.4
35.7 6 7.4
126.9 6 14.7
78.9 6 9.8
45.3 6 12.2
111.6 6 31.3
163.9 6 99.9

521 (78.4)
141 (21.6)
104.8 6 9.7
123.6 6 35.8
219.3 6 50.5
36.1 6 7.3
125.8 6 15.9
78.5 6 11
44.4 6 11.8
112 6 31.5
161.5 6 92.9

0.0001

,0.0001

,0.0001

0.50

0.89

0.48
0.57
0.31
0.26
0.12
0.52
0.12
0.77
0.58

Data are n (%) or means 6 SD unless otherwise indicated. BP, blood pressure; HS, high school.

the potential of successfully implementing this preventive intervention in AI/
AN communities across a diverse set of
local health programs nested in different
types of health organizations.
The SDPI-DP experience also revealed important challenges for future
translational efforts of this kind. First,
the skepticism of grantee staff about the
importance and success of evaluation required considerable discussion. Most staff
previously had not participated in a project of this scope or in a program evaluation as rigorous as expected here. To
address this skepticism, grantees were
care.diabetesjournals.org

encouraged to assist with designing the
evaluation. They prioritized factors to
determine the success of the project at
programmatic and individual levels. They
also provided guidance on evaluation
designs that would be acceptable to tribal
leaders and members.
As a translation attempt, the SDPI-DP
did not emphasize or allocate ample
resources to follow-up participants beyond the ﬁrst year. Hence, although most
grantees successfully recruited substantial
numbers of participants, retention, especially in the long-term, was a daunting
challenge. Busy, stressful lives and high

mobility compromised some participants’
attendance at all 16 sessions or monthly
meetings with lifestyle coaches. Indeed,
the most common withdrawal reasons
were scheduling difﬁculties and moving
away/unable to contact. The higher likelihood for older and retired participants of
staying in the program probably reﬂects
fewer hurdles related to scheduling and
mobility among this group. Given the importance of full attendance for maximizing the impact of the intervention as
shown in Fig. 2, future translational initiatives clearly will need additional creative retention strategies.
DIABETES CARE
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Figure 2dCumulative incidence of diabetes in SDPI-DP by DPP class attendance.

For many participants who stayed in
the program, it was challenging to sustain
the intervention effects achieved immediately after the curriculum: improvements

in most diabetes risk factors among
SDPI-DP participants attenuated at annual
visits. DPP and other lifestyle intervention
studies also noted similar attenuation of

intervention effects (27,28). It has been
proven, though, that successful lifestyle
changes have an impact beyond the intervention period, even after participants regain some weight (28,29).
Lastly, although the SDPI-DP program sought to deliver the lifestyle balance
classes in groups of 8–12 participants,
in reality this proved difﬁcult; the average was only four participants per class.
Since group-based lifestyle interventions
are more cost-effective (30), balancing
the need to accommodate varying schedules of different participants with maintaining an adequate class size is another
important task for future translational
research.
Several study limitations should be
acknowledged. As a demonstration project intended to translate proven intervention methods in community settings,
the study did not include a placebo group
in the design. Although this is appropriate
for translational projects (26,31), the lack
of a control group compromises our ability to determine diabetes incidence
among SDPI-DP participants who did
not receive the lifestyle intervention.
This underscores the need for historical
references to assess the primary outcome:
diabetes incidence. The DPP placebo

Table 2dSecondary outcomes among SDPI-DP participants at each of the assessments
Variable
N
Weight (lb)
Mean 6 SE#
Met weight loss goal ($7% weight loss)
Physical activity (min/week)
Mean 6 SE#
Met physical activity goal ($150)
FBG (mg/dL)#
SBP (mmHg)
Mean 6 SE#
,130
DBP (mmHg)
Mean 6 SE#
,80
HDL-C (mg/dL)
Mean 6 SE#
.40 for males or .50 for females
LDL-C (mg/dL)
Mean 6 SE#
,100
Triglycerides (mg/dL)
Mean 6 SE#
,150

Baseline

Postcurriculum

Year 1

Year 2

Year 3

2,553

1,891

1,503

1,079

834

217.5 6 0.9
N/A

207.9 6 0.9**
22.5

212.0 6 1.0**
18.6

214.5 6 1.0**
17.3

215.1 6 1.0**
17.5

98.5 6 4.1
22.4
104.6 6 0.2

181.4 6 4.8**
56.0
100.5 6 0.3**

153.0 6 5.4**
43.6
101.7 6 0.3**

151.8 6 7.5**
40.9
102.3 6 0.4**

163.0 6 12.4**
37.9
103.4 6 0.3*

126.6 6 0.3
60.3

124.4 6 0.4**
63.4

125.5 6 0.4*
62.8

126.5 6 0.5
61.4

126.6 6 0.4
61.6

78.8 6 0.2
49.1

77.1 6 0.3**
55.3

77.7 6 0.3**
54.5

77.5 6 0.3**
55.7

77.5 6 0.3**
55.5

45.1 6 0.2
34.7

45.3 6 0.3
35.4

46.0 6 0.3**
36.9

46.0 6 0.3**
38.2

46.7 6 0.3**
39.7

111.6 6 0.6
36.4

107.7 6 0.7**
41.5

108.4 6 0.8**
40.4

107.7 6 0.9**
40.4

106.1 6 0.8**
43.7

163.3 6 1.9
54.9

147.8 6 2.3**
60.0

156.7 6 2.5*
57.4

156.4 6 2.7*
58.5

155.2 6 2.4**
55.3

Data are means 6 SE or percent unless otherwise indicated. #Adjusted mean from linear mixed models controlling for age and sex. **P , 0.001 for test with H0: mean
equals to baseline mean. *P , 0.01 for test with H0: mean equals to baseline mean.
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group served as a relevant historical control since SDPI-DP followed the DPP
model. However, these two projects
were different with respect to eligibility
criteria, baseline characteristics of the participants, and the implementation of the
intervention method. Diabetes incidence
among those with prediabetes from the
SHS provides another relevant benchmark for comparative purposes. Yet, the
baseline data of the SHS were collected
more than two decades ago for a different
study purpose and only included American Indian participants from a limited age
range (45–74 years), residing in three
geographic areas.
Since the SDPI-DP program by its
very nature is not as rigorously controlled
as a randomized clinical trial, the data had
relatively high rates of loss to follow-up.
Proportional hazard regression models
and linear mixed models, which permit
unbiased estimation for model parameters when the independent censoring or
missing-at-random assumption is met,
were used to address this problem (32).
The missing-at-random assumption is
difﬁcult to evaluate, though. In particular,
the retention analysis for the second and
third annual assessments revealed that the
noncompleters had signiﬁcantly higher
baseline weight and FBG level. This may
imply missing not at random and potential “survivor bias” caused by the fact that
only the outcomes of those who substantially improved after the intervention
were recorded and analyzed. However,
in a randomly selected sample from
SDPI-DP participants whose baseline age
and diabetes risk score were matched
with the third-year noncompleters, the
estimated diabetes incidence was only
slightly above that of the entire SDPI-DP
sample (4.9 vs. 4.0% per year), indicating
the potential robustness of our results.
Despite these challenges and limitations, the SDPI-DP was highly successful
in translating the DPP lifestyle intervention across an organizationally and geographically diverse array of AI/AN
communities. The wide dissemination of
these results in conjunction with the
challenges as discussed above holds great
promise for changing the trajectory of the
diabetes epidemic among AI/ANs who
suffer daunting health disparities attributable to this disease. Longer-term
follow-up of the SDPI-DP participants,
understanding site differences in program performance and intervention outcomes, and more thorough examination
of factors related to successful attendance
care.diabetesjournals.org

and retention represent important next
steps scientiﬁcally as the IHS poises to
implement this intervention across all
AI/AN communities. Programmatically,
the challenge shifts to disseminating the
results, institutionalizing the intervention throughout the Native American
health system, and continuing to document reductions in the substantial burden of diabetes on this population. The
SDPI-DP is addressing this latter challenge
by developing peer-to-peer consultation
models, by disseminating tools that spring
from the grantee programs’ experience,
and by facilitating collaboration across
the private, tribal, and federal entities
that comprise the Native American health
system.
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