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Abstract
Objective—The effectiveness of intentional weight loss in reducing cardiovascular disease (CVD)
events in type 2 diabetes is unknown. This report describes one-year changes in CVD risk factors in
a trial designed to examine the long-term effects of an intensive lifestyle intervention on the incidence
of major CVD events.

Research Design and Methods—A multi-centered randomized controlled trial of 5,145
individuals with type 2 diabetes, aged 45–74 years, with body mass index ≥25 kg/m2 (≥27 kg/m2 if
taking insulin). An Intensive Lifestyle Intervention (ILI) involving group and individual meetings
to achieve and maintain weight loss through decreased caloric intake and increased physical activity
was compared to a Diabetes Support and Education (DSE) condition.

Results—Participants assigned to ILI lost an average 8.6% of their initial weight versus 0.7% in
DSE group (p<0.001). Mean fitness increased in ILI by 20.9% versus 5.8% in DSE (p<0.001). A
greater proportion of ILI participants had reductions in diabetes, hypertension, and lipid-lowering
medicines. Mean HbA1c dropped from 7.3% to 6.6% in ILI (p<0.001) versus from 7.3% to 7.2% in
DSE. Systolic and diastolic pressure, triglycerides, HDL-cholesterol, and urine albumin/creatinine
improved significantly more in ILI than DSE participants (all p<0.01).

Conclusions—At 1 year, ILI resulted in clinically significant weight loss in persons with type 2
diabetes. This was associated with improved diabetes control and CVD risk factors and reduced
medicine use in ILI versus DSE. Continued intervention and follow-up will determine whether these
changes are maintained and will reduce CVD risk.

Trial Registration—clinicaltrials.gov Identifier: NCT00017953

INTRODUCTION
Look AHEAD (Action for Health in Diabetes) is an NIH-funded clinical trial investigating the
long-term health impact of an intensive lifestyle intervention in 5145 overweight or obese
adults with type 2 diabetes. It is being conducted in 16 centers in the United States. The design
and methods of this trial have been reported elsewhere (1) as have the baseline characteristics
of the randomized cohort (2). Its primary objective is to determine whether cardiovascular
morbidity and mortality in persons with type 2 diabetes can be reduced by long-term weight
reduction, achieved by an Intensive Lifestyle Intervention (ILI) that includes diet, physical
activity, and behavior modification (3). The goal of this intervention is for individuals to
achieve and maintain a loss of at least 7% of initial body weight. Results of the ILI group will
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be compared with a usual-care condition that includes Diabetes Support and Education (DSE).
Follow-up of Look AHEAD participants is ongoing and is planned to extend for up to 11.5
years. For the study to continue for this period, two feasibility criteria were set by the Look
AHEAD study group based on 1-year changes: 1) a difference between ILI and DSE
participants of >5 percentage points in the average percent change in weight from baseline;
and 2) an average absolute percent weight loss from baseline among ILI participants (not using
insulin at baseline) of >5%. This report documents the success of Look AHEAD in meeting
these 1-year feasibility criteria and describes changes in the two groups at the end of the first
year in fitness, cardiovascular disease risk factors, and use of medicines.

RESEARCH DESIGN AND METHODS
Participants

For inclusion in the study, participants were 45–74 years of age (which was changed to 55–74
years during the second year of recruitment to increase the anticipated cardiovascular event
rate), had a body mass index (BMI) ≥25 kg/m2 (≥27 kg/m2 if currently taking insulin),
HbA1c ≤11%, blood pressure ≤160 (systolic) and ≤100 (diastolic) mm Hg and triglycerides
<600 mg/dL.

Participants completed maximal graded exercise tests to assess fitness prior to randomization.
The test consisted of the participant walking on a motorized treadmill at a constant self-selected
walking speed (1.5, 2.0, 2.5, 3.0, 3.5, or 4.0 mph). The elevation of the treadmill was initially
set at 0% grade and increased by 1.0% every minute. Heart rate and rating of perceived exertion
(RPE) using the Borg 15-category scale (4) were measured during the final 10 seconds of each
exercise stage and at the point of test termination. To determine eligibility at baseline, a
maximal exercise test was performed. For individuals not taking prescription medicine that
would affect heart rate response during exercise (e.g. beta blocker), the baseline test was
considered valid if the individual achieved at least 85% of age-predicted maximal heart rate
(age predicted maximal heart rate = 220 minus age) and a minimum of 4 metabolic equivalents
(METS). For individuals taking prescription medicine that would affect the heart rate response
during exercise, the baseline test was considered valid if the individual achieved a RPE of at
least 18 and a minimum of 4 METS. Individuals not achieving these criteria were not eligible
for randomization into Look AHEAD. METS at each exercise stage and at test termination
were estimated from a standardized formula that incorporates walking speed and grade (5).

The goal was to recruit approximately equal numbers of men and women, with ≥33% from
racial and ethnic minority groups. Informed consent was obtained from all participants before
screening and at enrollment, consistent with the Helsinki Declaration and the guidelines of
each center’s institutional review board. After all eligibility criteria were confirmed,
participants were randomly assigned with equal probability to either ILI or the DSE comparison
condition. Randomization was stratified by clinical center.

Interventions
Prior to randomization, all study participants were required to complete a 2-week run-in period
which included successful self-monitoring of diet and physical activity, and they were provided
an initial session of diabetes education with particular emphasis on aspects of diabetes care
related to the trial such as management of hypoglycemia and foot care. The session stressed
the importance of eating a healthy diet and being physically active for both weight loss and
improvement of glycemic control. All individuals who smoked were encouraged to quit and
were provided self-help materials and/or referral to local programs as appropriate.

The weight loss intervention prescribed in the first year has been described in detail (3). Briefly,
it combines diet modification and increased physical activity and was designed to induce a
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minimum weight loss of 7% of initial body weight during the first year. Individual participants
were encouraged to lose ≥10% of their initial body weight, with the expectation that aiming
high would ensure that a greater number of participants would achieve the minimum 7% weight
loss. The intervention was modeled on group behavioral programs developed for the treatment
of obese patients with type 2 diabetes and included treatment components from the Diabetes
Prevention Program (6,7,8) and the National Heart, Lung, and Blood Institute’s (NHLBI)
clinical guidelines (9). During months 1–6, participants were seen weekly with 3 group
meetings and 1 individual session per month. During months 7–12, group sessions were
provided every other week and the monthly individual session was continued. Sessions were
led by intervention teams that included registered dietitians, behavioral psychologists, and
exercise specialists.

Caloric restriction was the primary method of achieving weight loss. The macronutrient
composition of the diet was structured to enhance glycemic control and to improve CVD risk
factors. It included a maximum of 30% of total calories from fat (with a maximum of 10% of
total calories from saturated fat) and a minimum of 15% of total calories from protein (10).
Participants were prescribed portion-controlled diets, which included the use of liquid meal
replacements (provided free of charge) and frozen food entrées, as well as structured meal
plans (comprised of conventional foods) for those who declined the meal replacements.
Monthly reviews took place at an individual session to reassess progress.

The physical activity program prescribed in the ILI relied heavily on home-based exercise with
gradual progression toward a goal of 175 minutes of moderate intensity physical activity per
week. While walking was encouraged, participants were allowed to choose other types of
moderate-intensity physical activity, and programs were tailored based on the results of a
baseline physical fitness test and safety concerns.

The ILI included a “toolbox” approach, as used in the Diabetes Prevention Program (6,7), to
help participants achieve and maintain the study’s weight loss and activity goals. Use of the
“toolbox” was based on a pre-set algorithm and assessment of participant progress. After the
first 6 months, the “toolbox” algorithm included use of a weight loss medicine (orlistat) and/
or advanced behavioral strategies for individuals who had difficulty in meeting the trial’s
weight or activity goals. Specific protocols were used to determine when to initiate medication
or other approaches, to monitor participants, and to determine when to stop a particular
intervention.

Participants assigned to DSE attended the initial pre-randomization diabetes education session
(described above) and were invited to 3 additional group sessions during the first year. A
standard protocol was used for conducting these sessions, which provided information and
opportunities for discussing topics related to diet, physical activity, and social support.
However, the DSE group was not weighed at these sessions and received no counseling in
behavioral strategies for changing diet and activity.

Ongoing clinical care
All participants in the ILI and DSE groups continued to receive care for their diabetes and all
other medical conditions from their own physicians. Changes in all medicines were made by
the participants’ own physicians, except for temporary reductions in hyperglycemia medicines
during periods of intensive weight loss intervention, which were made by the intervention sites
following a standardized treatment protocol aimed at avoiding hypoglycemia.
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Assessments
Anthropometry—All participants were scheduled to attend baseline and 1-year assessments,
at which measures were collected by staff members who were masked to participants’
intervention assignments. Weight and height were assessed in duplicate using a digital scale
and a standard stadiometer. Seated blood pressure was measured in duplicate, using an
automated device after a 5-minute rest. Participants brought all prescription medicines to the
clinic to ensure recording accuracy. History of cardiovascular disease was based on self-report
of myocardial infarction, stroke, transient ischemic event, percutaneous transluminal coronary
angioplasty, or coronary artery bypass graft.

Fitness—At 1 year, a submaximal exercise test was performed and terminated when the
participant first achieved or exceeded 80% of age-predicted maximal heart rate (HRMax in
beats/minute= 220 minus age). If the participant was taking a beta blocking medicine at baseline
or 1-year assessment, the submaximal test was terminated at the point when the participant
first reported achieving or exceeding 16 on the 15-category RPE scale. For participants not
taking a beta blocking medicine, change in cardiorespiratory fitness was computed as the
difference in estimated METS between points during the baseline and 1-year tests when >80%
of age-predicted maximal heart rate was attained. For participants taking beta blocking
medicine at either baseline or 1-year, change in cardiorespiratory fitness was computed as the
difference in estimated METS between points during the baseline and 1-year tests when
RPE>16 was attained.

Serum measures—The Central Biochemistry Laboratory (Northwest Lipid Research
Laboratories, University of Washington, Seattle, WA.) conducted standardized analyses of
shipped frozen specimens. HbA1c was measured by a dedicated ion exchange, high
performance liquid chromatography instrument (Biorad Variant 11). Fasting serum glucose
was measured enzymatically on a Hitachi 917 autoanalyzer using hexokinase and glucose-6-
phosphate dehydrogenase. Total serum cholesterol and triglycerides were measured
enzymatically using methods standardized to the Centers for Disease Control and Prevention
Reference Methods. LDL-cholesterol was calculated by the Friedewald equation (11). HDL-
cholesterol was analyzed by the treatment of whole plasma with dextran sulfate – Mg++ to
precipitate all of the apolipoprotein B-containing lipoproteins. Albumin and creatinine
concentrations were measured from spot urine samples.

Participants were classified as having the metabolic syndrome using the criteria proposed by
the National Cholesterol Education Program ATP III panel (12). They also were classified
according to their success in meeting treatment goals published by the American Diabetes
Association (13). Glycemic control was defined as HbA1c <7.0%; blood pressure control as
systolic blood pressure <130 and diastolic blood pressure <80 mm Hg; and lipid control as
LDL-cholesterol <100 mg/dL.

Statistical methods
Cross-sectional differences between participants assigned to the ILI and DSE conditions were
assessed using analysis of covariance and logistic regression, with adjustment for clinical
center (the sole factor used to stratify randomization). Changes in outcome measures from
baseline to 1 year were compared using analysis of covariance and Mantel-Haenszel tests.

RESULTS
Participants’ baseline characteristics

Figure 1 describes trial enrollment. Of the 28,622 individuals who provided information during
prescreening, 15,561 (54.4%) were found to be eligible for clinic visits to confirm eligibility.
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The most common reasons for ineligibility at this stage were related to age (13.5%), lack of
diabetes (8.6%), and the likelihood that the diabetes was Type 1 (4.4%). Of the 9,045 (58.1%)
who attended clinic visits, 5,145 (56.9%) were ultimately randomized: 2,570 participants were
assigned to ILI and 2,575 to DSE. At this stage, individuals were most commonly ineligible
due to staff judgment (7.6%), elevated blood pressure (7.0%), or incomplete behavioral run-
ins (4.8%).

At baseline, the characteristics of participants assigned to the two intervention conditions were
similar (Table 1). Overall, 14.0% reported a history of cardiovascular disease, 94.0% met the
National Cholesterol Education program ATPIII definition for the metabolic syndrome (12),
15.3% were taking insulin, 87.5% were using diabetes medicines (including insulin), 75.3%
were using anti-hypertensive medicines, and 51.0% were using lipid-lowering medicines.

Baseline BMI, weight, waist circumference and fitness are given by sex in Table 1. A BMI of
≥30.0 kg/m2 was present in 85.1% of participants.

Weight loss
The 1-year examination was attended by 2,496 (97.1%) of the ILI and 2,463 (95.7%) of the
DSE participants (p=0.004). Among the factors listed in Table 1, only the distribution of
baseline insulin use significantly varied between non-attendees (21.0%) versus attendees
(15.1%): p=0.04. Over the first year of the trial, the ILI group lost an average of 8.6% (standard
deviation, 6.9%) of initial body weight compared with 0.7% (4.8%) in the DSE group
(p<0.001). Figure 2A portrays the cumulative distribution of weight changes in the two groups.
Within the ILI group, 37.8% of participants met the individual weight loss goal (≥10% of initial
weight) and 55.2% met the group average goal (≥7%) compared with 3.2% and 7.0% of DSE
participants, respectively. These weight losses were accompanied by greater mean reductions
in waist circumference in the ILI than DSE group, with mean decreases of 6.2 (10.2) cm versus
0.5 (8.5) cm: p<0.001.

In the ILI group, the average weight loss among baseline insulin users was 7.6% (7.0%)
compared with 8.7% (6.9%) in non-users (p=0.002). Insulin users, compared with non-insulin
users, were less likely to achieve weight losses >10% (33.5% versus 38.5%) or >7% (47.8%
versus 56.4%). In the DSE group, average weight loss was 0.3% (5.1%) among insulin users
versus 0.8% (4.7%) among non-insulin users.

Changes in fitness
Figure 2B illustrates the cumulative distribution of measured 1-year fitness changes in 4,246
participants who had repeat testing. Fitness tended to increase in both groups, however
increases were more prevalent and tended to be larger among ILI participants; 70.1% of the
ILI participants had increased fitness at 1-year compared with 46.3% of the DSE participants
(p<0.001). Fitness increases averaged 20.9% (29.1%) among ILI participants compared with
5.8% (22.0%) among DSE participants (p<0.001). These changes could not be fully accounted
for by changes in weight. After covariate adjustment for weight changes, the fitted mean
difference in fitness increases between groups remained statistically significant (15.9% for ILI
versus 10.8% for DSE, p<0.001).

Changes in medicines and cardiovascular risk factors
During the first year, use of glucose lowering medicines among ILI participants decreased from
86.5% to 78.6%, while it increased from 86.5% to 88.7% among DSE participants (p<0.001).
As shown in Table 2, despite this difference, mean fasting glucose declined more among ILI
participants compared with DSE participants (p<0.001), as did mean HbA1c (p<0.001).
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As described in Table 2, the prevalence of antihypertensive medicine use remained unchanged
among ILI participants, but increased by 2.2% (0.6%) among DSE participants (p=0.02). Mean
systolic and diastolic blood pressure levels declined in both groups, but reductions were
significantly greater in ILI than in DSE participants (both p<0.001).

Use of lipid-lowering medicines increased in both groups; however, the increase was
significantly smaller among ILI participants than in DSE participants (p<0.001). Mean levels
of LDL-cholesterol declined by similar magnitudes in both groups (p=0.49). Mean HDL-
cholesterol levels increased more among ILI than DSE participants (p<0.001) while mean
triglyceride levels decreased more among ILI (p<0.001).

The prevalence of urine albumin/creatinine ratios ≥30.0 ug/mg decreased more among ILI
participants than DSE participants (p=0.002).

Classification of participants
The percentage meeting criteria for the metabolic syndrome decreased significantly more
among ILI than DSE participants (p<0.001). As shown in Table 2, the prevalence declined
from 93.6 to 78.9 in the ILI group, compared with a decline of 94.4% to 87.3% in the DSE
group. The prevalence of meeting ADA goals for HbA1c, blood pressure, and LDL-cholesterol
increased among both ILI and DSE participants (Table 3). These increases were greater among
ILI participants (p<0.001) for HbA1c and blood pressure 26.4% (1.0%) vs. 5.4% (1.07%) and
15.1% (1.1%) vs. 7.0% (1.2%) respectively (both p<0.001), but were of similar magnitudes
for LDL-cholesterol. The prevalence simultaneously meeting all three goals increased from
10.8% to 23.6% among ILI participants compared with an increase from 9.5% to 16.0% among
DSE participants (p<0.001).

CONCLUSIONS
The present results show that clinically significant weight loss is broadly achievable in subjects
with type 2 diabetes mellitus and is associated with improved cardiovascular risk factors. At
1 year, participants in ILI achieved an average loss of 8.6% of initial body weight and a 21%
improvement in cardiovascular fitness. Separate manuscripts are underway that will provide
details on the relative contributions of individual strategies (e.g. meal replacement, orlistat)
towards this successful outcome. Even participants on insulin lost an average of 7.6% of initial
weight. The ILI was associated with an increase from 46% to 73% in the participants who met
the ADA goal of HbA1c ≤ 7% and a doubling in the percent of individuals who met all three
of the ADA goals for glycemic control, hypertension, and dyslipidemia.

Look AHEAD is the first large clinical trial to compare an intensive weight loss intervention
(i.e. ILI) with a support and education group (i.e. DSE) in individuals with type 2 diabetes. As
expected, participants in the ILI group had significantly greater weight loss and improvement
in fitness at 1 year than those in the DSE group. Moreover, they had a significantly greater
decrease in the number of medicines used to treat their diabetes and blood pressure. Despite
the greater reductions in these medicines, the ILI group showed greater improvements in their
glycemic control, albumin:creatinine ratio, systolic and diastolic blood pressure, triglycerides,
and HDL-cholesterol than the DSE group. Changes in LDL-cholesterol were comparable in
the two groups. Of particular note is that mean HbA1c fell from 7.2% to 6.6%. Few studies,
even trials of newer diabetes medicines, have achieved levels of HbA1c of 6.6%. Although the
DSE group had smaller benefits than ILI, it is important to recognize that these participants
also experienced some improvement (not worsening), on average, in weight, fitness, and
cardiovascular risk factors.
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The Look AHEAD participants are of similar ethnic distribution to that observed in the National
Health and Nutrition Examination Survey (NHANES) 1999–2000 (14), but their average
baseline BMI was higher. Overall, they are healthier than diabetic persons in NHANES with
regard to glucose, HbA1c, and lipid levels and are less likely to smoke. A large percentage was
taking medicines for risk factors at study enrollment and many had a significant history of
cardiovascular disease. Despite the level of health of the sample, fewer than half met the ADA
goal for HbA1c and only 10% met all 3 ADA goals (13). The ILI was extremely effective in
increasing the percent of participants who met these goals. At 1 year, 72.7% met the goal for
HbA1c and 23.6% met all 3 goals, compared with only 50.8% and 16.0%, respectively, for the
DSE group. The ILI also was associated with significantly greater remission of the metabolic
syndrome than was the DSE intervention.

Several large clinical trials of individuals with impaired glucose tolerance (6,15) or
hypertension (16,17) have achieved average weight losses of 4% to 7% at 1 year using intensive
lifestyle interventions that emphasized behavior change. These weight losses were associated
with marked improvement in health status. Although a number of smaller studies (18,19) have
shown that it is possible, using strong behavioral programs, to produce significant weight loss
in patients with type 2 diabetes, most studies of weight loss in such individuals have had only
modest success. It appears that individuals with diabetes (especially those on insulin) may have
more difficulty losing weight and then keeping it off than those without diabetes (20). For
example, among adult Pima Indians receiving standard clinical care for type 2 diabetes, those
treated with insulin lost less weight than those treated without drugs or with oral agents (21).
The larger weight losses in Look AHEAD than in prior clinical trials may be attributable to
the combination of group and individual contact, the higher physical activity goal that was
prescribed, and/or the more intense dietary intervention, which included not only calorie and
fat restriction but also structured meal plans, each of which has previously been associated
with successful weight loss and maintenance (22,23,24,25). Although Look AHEAD
participants using insulin achieved less average weight loss than those not on insulin (7.6%
versus 8.7%), the weight loss of the participants on insulin demonstrates that use of insulin
does not prevent successful weight loss. A recent meta-analysis found that the use of meal
replacements increased both short and long-term average weight loss by about 2.5 kg,
compared with prescription of a conventional reducing diet with the same calorie goals (26).
Our findings that participants in the ILI had significant improvements in cardiovascular risk
factors confirms prior studies showing that initial weight loss in type 2 diabetes is associated
with improved glycemic control and cardiovascular risk factors at 1 year (27,28). However,
the long-term impact of such weight losses remains unclear.

Estimated fitness improved in both groups over the year, but it improved significantly more in
the ILI group. It is unknown how much of the improvement in either treatment group was due
to measurement variability and greater familiarity with the testing procedure at the 1 year visit
and how much represented physiologic change. The difference in improvement between the
ILI and DSE groups, however, can be taken as a measure of the ILI treatment effect. This
treatment effect persisted even after adjustment for the 1-year weight change. The changes in
fitness compared favorably with those observed in prior studies with both diabetic (29,30) and
non-diabetic (29,31,32) participants. Thus the modest increase in physical activity, primarily
walking, had a very beneficial effect. This may translate into a lower rate of cardiovascular
events, including mortality, as suggested in some observational studies (33,34).

The primary outcome of the Look AHEAD trial is the effect of weight loss on the development
of cardiovascular disease. Although the difference between the ILI and DSE groups in the
change in risk factors at 1 year points to the potential cardiovascular benefits of the ILI, we
will need several additional years to determine whether the initial weight loss can be
maintained, whether weight loss has a long-term effect on the risk factors, and whether the
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favorable risk factor changes translate into reduced cardiovascular events. This is critical
information for establishing evidence-based recommendations with regard to weight loss for
the prevention of cardiovascular disease in individuals with diabetes.
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FIGURE 1.
Enrollment of Look AHEAD participants.
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FIGURE 2.
Distribution of one-year changes in percent weight and fitness (METS) among individuals
grouped by intervention assignment. Dashed lines are used to indicate the percentages of ILI
participants with weight losses exceeding 10%, 7%, and 5%, respectively.

Page 15

Diabetes Care. Author manuscript; available in PMC 2009 April 6.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Page 16

TABLE 1
Baseline characteristics of the ILI and DSE groups: mean (standard deviation) or frequency (percent).

Characteristic

Intervention Assignment

p-valueIntensive Lifestyle Intervention
N=2,570

Diabetes Support
and Education

N=2,575

Female 1526 (59.3) 1537 (59.6) 0.85*

Ethnicity

  African-American 399 (15.5) 404 (15.7)

  American Indian / Alaskan Native 130 (5.1) 128 (5.0)

  Asian / Pacific Islander 29 (1.1) 21 (0.8) 0.28*

  Hispanic / Latino 339 (13.2) 338 (13.2)

  Non-Hispanic White 1618 (63.1) 1628 (63.3)

  Other / multiple 48 (1.9) 50 (1.9)

Age, years 58.6 (6.8) 58.9 (6.9) 0.12†

History of cardiovascular disease‡ 371 (14.4) 351 (13.6) 0.40*

Metabolic síndrome 2406 (93.6) 2431 (94.4) 0.32*

Use of insulin 381 (14.8) 408 (15.8) 0.31*

Body mass index, kg/m2

  Females 36.3 (6.2) 36.6 (6.0) 0.15†

  Males 35.3 (5.7) 35.1 (5.2) 0.41†

Weight, kg

  Females 94.8 (17.9) 95.4 (17.3) 0.34†

  Males 108.9 (19.0) 109.0 (18.0) 0.94†

Waist circumference, cm

  Females 110.5 (13.6) 111.2 (13.2) 0.14†

  Males 118.7 (14.0) 118.4 (12.9) 0.62†

Fitness, METS

  Females 6.7 (1.7) 6.6 (1.7) 0.38†

  Males 7.9 (2.1) 8.0 (2.2) 0.89†

*
Chi square test

†
Analysis of covariance, adjusted for clinical center
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‡
Self-report of prior myocardial infarction, stroke, TIA (transient ischemic attack), angioplasty/stent, coronary artery bypass graft, carotid endarterectomy,

angioplasty of lower extremity, aortic aneurysm repair, or heart failure
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TABLE 2
Changes in measures of diabetes control, blood pressure control, measures of lipid/lipoproteins control, albumin/
creatinine, and prevalence of metabolic syndrome among participants seen at year 1: mean or percent (standard error).

Measure Intensive Lifestyle Intervention
N=2,496

Diabetes Support
and Education

N=2,463

p-value

Use of diabetes medicines (%)

  Baseline 86.5 (0.7) 86.5 (0.7) 0.93*

  Year 1 78.6 (0.8) 88.7 (0.6) <0.001*

  Change −7.8 (0.6) 2.2 (0.5) <0.001†

Fasting glucose (mg/dl)

  Baseline 151.9 (0.9) 153.6 (0.9) 0.21‡

  Year 1 130.4 (0.8) 146.4 (0.9) <0.001‡

  Change −21.5 (0.9) −7.2 (0.9) <0.001‡

Hemoglobin A1c (%)

  Baseline 7.25 (0.02) 7.29 (0.02) 0.26‡

  Year 1 6.61 (0.02) 7.15 (0.02) <0.001‡

  Difference −0.64 (0.02) −0.14 (0.02) <0.001‡

Use of antihypertensive medicines (%)

  Baseline 75.3 (0.9) 73.7 (0.9) 0.23*

  Year 1 75.2 (0.9) 75.9 (0.9) 0.54*

  Change −0.1 (0.6) 2.2 (0.6) 0.02†

Systolic blood pressure (mmHg)

  Baseline 128.2 (0.4) 129.4 (0.3) 0.01‡

  Year 1 121.4 (0.4) 126.6 (0.4) <0.001‡

  Change −6.8 (0.4) −2.8 (0.3) <0.001‡

Diastolic blood pressure (mmHg)

  Baseline 69.9 (0.2) 70.4 (0.2) 0.11‡

  Year 1 67.0 (0.2) 68.6 (0.2) <0.001‡

  Change −3.0 (0.2) −1.8 (0.2) <0.001‡

Use of lipid-lowering medicines (%)

  Baseline 49.4 (1.0) 48.4 (1.0) 0.52*

  Year 1 53.0 (1.0) 57.8 (1.0) <0.001*

  Change 3.7 (0.8) 9.4 (0.8) <0.001†

LDL-cholesterol (mg/dL)

  Baseline 112.2 (0.4) 112.4 (0.6) 0.78‡

Diabetes Care. Author manuscript; available in PMC 2009 April 6.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Page 19

Measure Intensive Lifestyle Intervention
N=2,496

Diabetes Support
and Education

N=2,463

p-value

  Year 1 107.0 (0.6) 106.7 (0.7) 0.74‡

  Change −5.2 (0.6) −5.7 (0.6) 0.49‡

HDL-cholesterol (mg/dL)

  Baseline 43.5 (0.2) 43.6 (0.2) 0.80‡

  Year 1 46.9 (0.3) 44.9 (0.2) <0.001‡

  Change 3.4 (0.2) 1.4 (0.1) <0.001‡

Triglycerides (mg/dL)

  Baseline 182.8 (2.3) 180.0 (2.4) 0.38‡

  Year 1 152.5 (1.8) 165.4 (1.9) <0.001‡

  Change −30.3 (2.0) −14.6 (1.8) <0.001‡

Albumin/Creatinine >30.0 ug/mg (%)

  Baseline 16.4 (0.7) 16.9 (0.8) 0.69‡

  Year 1 12.5 (0.7) 15.4 (0.7) 0.005‡

  Change −3.9 (0.6) −1.5 (0.6) 0.002‡

Metabolic syndrome (%)

  Baseline 93.6 (0.5) 94.4 (0.5) 0.23‡

  Year 1 78.9 (0.8) 87.3 (0.7) <0.001‡

  Change −14.7 (0.8) −7.1 (0.7) <0.001‡

*
Logistic regression with adjustment for clinical site

†
Mantel-Haenszel test with adjustment for clinical site

‡
Analysis of covariance with adjustment for clinical site
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TABLE 3
Changes percentage of participants meeting American Diabetes Association goals for risk factors: percent (standard
error).

Measure Intensive Lifestyle Intervention Diabetes Support and
Education

p-value

Hemoglobin A1c < 7% (%)

  Baseline 46.3 (1.0) 45.4 (1.0) 0.50*

  Year 1 72.7 (0.9) 50.8 (1.0) <0.001*

  Difference 26.4 (1.0) 5.4 (1.0) <0.001†

Blood pressure <130/80 mmHg
(%)

  Baseline 53.5 (1.0) 49.9 (1.0) 0.01*

  Year 1 68.6 (0.9) 57.0 (1.0) <0.001*

  Change 15.1 (1.1) 7.0 (1.2) <0.001†

LDL-cholesterol <100 mg/dl (%)

  Baseline 37.1 (1.0) 36.9 (1.0) 0.87*

  Year 1 43.8 (1.0) 44.9 (1.0) 0.45*

  Change 6.7 (1.0) 8.0 (1.0) 0.34†

All three goals

  Baseline 10.8 (0.6) 9.5 (0.6) 0.13*

  Year 1 23.6 (0.8) 16.0 (0.7) <0.001*

  Change 12.8 (0.9) 6.5 (0.8) <0.001†

*
Logistic regression with adjustment for clinical site

†
Mantel-Haenszel test with adjustment for clinical site
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