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Abstract

Objectives: There is solid evidence that risk for developing type 2 diabetes can be
prevented by lifestyle interventions. However, there are few diabetes prevention programs
available. Given the increasing prevalence of prediabetes, we sought to investigate if a
commercial weight loss program with significant capacity could address this need. This
study, conducted in Indianapolis, Indiana in 2014-16, investigated if (Weight Watchers-
WW) could cost effectively achieve and sustain sufficient weight loss in persons with
prediabetes to reduce diabetes risk for 24 months.

Methods: A previous, randomized controlled trial evaluated the effectiveness of the WW
program in 225 persons with prediabetes as determined by an HbA1c value =5.7% and
<6.4% or a self-reported history of gestational diabetes with an HbA1c <6.5% and/or casual
capillary blood glucose (CCBG) <199 mg/dL on weight and metabolic regulation compared
with a self-initiated program developed by the National Diabetes Education Program over a
12-month study period. This continuation study assessed outcomes at 18 and 24 months
and also evaluated cost effectiveness at 12 and 24 months from a third-party payer
perspective. Since this study used a cross over design in which control subjects were
provided access to the WW program from 12-24 months, they were no longer randomized.
Results: Intervention participants lost significantly more weight than the controls both at
18 (-5.1% vs -1.8%, p < .008)- and 24-months (-4.5% vs -1.8%, p <.032 ). Although both
groups showed some improvement in CVD risk factors, the only significant difference
between groups was that WW participants had greater reductions than controls in HbA1c
at both 18 (-0.27 vs-0.17; p=.03) and 24 months (-0.3 vs -0.2; p=.04). Converting the weight
loss into quality adjusted life years saved (QALYs) yielded an incremental cost effectiveness
ratio (ICER) of $19,034 per QALY gained for the intervention. Sensitivity analyses showed
the ICERwas well below commonly accepted thresholds for cost effectiveness.
Conclusion: These data suggest that evidence-based, widely available weight
management programs have the potential to cost effectively improve health outcomes for
patients with prediabetes. Given their affordability and scalability, increasing access could
resultin asignificant public health impact.
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Introduction

Over 84 million adults in the United States have prediabetes.’ Without effective intervention
strategies, 5-10% of these individuals will go on to develop diabetes each year.? This has
stimulated the development of community-based diabetes prevention programs most of
which are implemented by the Young Men’s Christian Association (YMCA) or programs that
have been trained by the National Diabetes Prevention Program (NDPP).** This is an
important advance, however, there remain far too few facilities to meet the growing demand.
As a result, there is a significant need for increased access to low cost, scalable, evidence-
based diabetes prevention programs.

In2016, we reported the results of a randomized control trial demonstrating that a nationally
available weightloss program, Weight Watchers® (WW), achieved sustained weightloss over
a 12-month period among a sample of those with prediabetes, consistent with the weight
losses in the Diabetes Prevention Program (DPP) study.®® Here we report weight and
glycemic outcomes and cost effectiveness over an 18 and 24 months period to further
illuminate the potential for commercial weight loss programs to better meet the need for
diabetes prevention programs. We sought to determine if WW could produce sustained
weightlossin a cost-effective manner.

Methods

Design

Initially, we conducted a randomized controlled trial comparing the evidence-based WW
meeting program with a self-initiated program developed by the National Diabetes Education
Program (NDEP) on weight and glucose control as measured by hemoglobin A1C (HbA1c¢).”®
Participants were recruited via flyers mailed to homes proximal to WW facilities, company list
serves, health fairs, community sites such as churches, and by participant referrals. After the
12-month study period, participants originally assigned to the WW program were allowed to
continue participation in WW for an additional 12 months for free, for a total of 24 months.
Those in the self-guided group, the wait list control group, were also provided free access to
WW for the next 12 months. Because our primary outcome measure from the initial trial was
percent weight change from baseline to 6 and 12 months, for the second year of the study we
wanted to focus on percent weight change from baseline to 18 and 24 months (continued or
sustained weight loss for those in the intervention). We were also interested in what effect, if
any, delaying access to the intervention, but providing guidance for self-initiated weight loss
would have on weight loss for those in the wait list control group. Research assistants were
trained by the Principal Investigator to deliver instruction on the self-initiated program to study
participants.

The WW intervention was delivered by appropriately trained group leaders, all of whom
were successful on the WW program themselves. The WW curriculum is delivered in a group
environment using a “loop” delivery model (repeating themes) that addresses the same
behavioral topics used in the DPP: 1) self-monitoring of weight, intake and activity; 2) dietary
modification; 3) physical activity; 4) stimulus control; and 5) relapse prevention. Before
beginning the 12-month lifestyle intervention program, participants attended a 45-minute
“activation” session atone of 5 WW facilities in the Indianapolis area. This was done within one
week of the baseline assessment. This session was conducted by existing WW leaders who
were trained for this study-specific session. It focused on educating participants about the
meaning of prediabetes, how the condition increases risk for developing type 2 diabetes, and
the role of lifestyle modification to reduce their risk. A weight loss goal of 7% was also
assigned. Following this activation session, participants were enrolled into the already
existing WW program in the community. Each participant was free to choose a WW group
session time and location that was convenient for them. Participants attended already existing
meetings that were not study-specific and included those without prediabetes. They were
encouraged to attend the weekly meetings and told they were free to switch both time and
location as best fit their schedules. They were also given access to the WW e-tools, which
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includes digital tools to track weight, intake and activity as well as tips to facilitate adherence.

Participants assigned to the control condition were provided a review of how they could
initiate a weight loss and activity program using Your Game Plan to Prevent Type 2 Diabetes
educational materials developed by the National Diabetes Education Program.”® These
materials review the meaning and implications of prediabetes, the results of the DPP study, an
overview of how to initiate a risk reducing lifestyle program, a reproducible tracker to help
monitor their food intake, and a booklet with fat gram and calorie content for several common
foods. Emphasis was placed on strategies for tracking food intake and calculating fat grams
using the food tracker and calorie fat gram guide provided in the materials. This individual
counseling, which took approximately 15 minutes, was provided by trained research staff and
conducted during the screening event after randomization. During the follow up data
collection visit at 12 months, wait list control participants were offered the WW intervention.
Research staff activated WW memberships for those opting to enroll in the intervention.
Control participants were not offered the “activation session” the original intervention
participants attended, but rather folded directly into the existing WW program (meetings and e
Tools). The “activation session” was deemed not necessary for the control participants
because they were exposed to the self-guided program using the NDEP materials for a year
and were aware of their risk for developing diabetes.

Indiana University Institutional Review Board approval was obtained for the study protocol.
The Clinical Trials Registration number is NCT02000024. All participants provided written
informed consentand were provided copies of the consent forms stating study objectives.

Participants

The eligibility and ineligibility criteria for participation have been described previously.® In
summary, a person had to be age 18 or greater, have a body mass index (BMI) = 24 kg/m®
(persons of Asian Descent BMI > 23 kg/m?), and score =2 5 on the 7-item American Diabetes
Association (ADA) Diabetes Risk Assessment.’ In addition, they had to have prediabetes as
determined by an HbA1c value 25.7% and < 6.4%.10 Women with a self-reported history of
gestational diabetes with an HbA1c <6.5% and/or casual capillary blood glucose

(CCBG)<199 mg/dL were alsoincluded.”"

To determine prediabetes status, screening sessions were held at community sites to
collect HbA1c, CCBG, and the ADA risk assessment following the equipment and protocol
described in the first paper.®

Measures

Measures were collected by an Indiana University School of Medicine research team
member at community sites after 18 and 24 months of study enroliment following the protocol
described in our first outcomes paper.® The primary outcome was percent change in body
weight at 18 and 24 months. Secondary outcomes included changes in blood pressure,
HbA1c, total cholesterol, and high-density lipoprotein-cholesterol (HDL-c).

Randomization

At the beginning of this study we recruited and screened 475 persons. 225 eligible and
consented participants were randomly assigned either to the intervention or the control group
in 1:1 ratio using a computer-generated randomization list with a block size of 4. All
participants received personalized advice about their risk for developing diabetes and were
advised that modest weight loss (5%—10%) via caloric restriction and the adoption of
moderate physical activity were generally safe and effective in preventing or delaying the
onsetofdiabetes. The 112 intervention group participants were randomized to and offered the
WW program. 83.9% of the intervention participants activated and enrolled in the WW
intervention in the first year of the study.113 controls were provided counseling regarding self-
initiated weight loss using materials developed by the National Diabetes Education Program”®
and informed that they would be provided access to the WW intervention after 12 months.
Thus, they constituted a “wait list control.” 48.9% of the wait list controls activated and enrolled
in the WW intervention in the second year of the study. In this paper we report the long-term
data from intervention and control subjects who continued in the study with many of the
controls having elected to participate in WW from months 12 to 24.

Data Analyses
Descriptive statistics were used to summarize all the baseline continuous variables as a
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whole was and presented by treatment group. Frequency counts and percentages were used
to summarize all the baseline categorical variables. We conducted an intention to treat
analysis even though there was a crossover at 12 months that allowed participants in the
control condition to be exposed to the intervention treatment. Tables 1 and 2 in the results
section show the number of participants in each group after the 12-month primary analysis in
which control participants could utilize the WW program. Baseline clinical and demographic
data were compared between the two groups including the participants who had the 24-month
visit. Chi-square tests or Fishers exact test were used to examine dichotomous and ordinal
variables and two-sample t-test or two sample non-parametric Wilcoxon Rank Sum Test (if
normality assumptions were not met) were used to examine continuous variables. The
percent weight changes at 18 and 24 months from baseline were defined as the primary
outcomes. Repeated measures ANCOVA was used to analyze the longitudinal data on
percent weight change at 18- and 24- month from baseline. Secondary outcomes were
changes in HbA1C, blood pressure, total cholesterol, and HDL at 18 and 24 months. Again,
repeated measures ANCOVAwas used to analyze all secondary outcomes.

Table 1. Baseline characteristics of those who completed the 24-month visit

Control Intervention P-value

(n=72) (n=85)

Characteristics

Demographics
Age in years, mean (SD) 52.2 (11.0) 52.5 (11.0)
Gender, % female 86.1 83.5
Ethnicity, % non-Hispanic 92.9 92.9

Race, %
Caucasian 63.9 60.0
African American 20.8 32.9
Asian/Pacific Islander 9.7 4.7
Multi-racial 14 1.2
Other 4.2 1.2

Education, %

Some high school 2.9 2.3
High school graduate or GED 5.8 71
Some college or 2-yr college 30.4 341
degree 23.2 18.8
4-yr college graduate 37.7 37.6
More than 4-yr college degree
Marital status, %
Married 571 60.0
Divorced 25.7 20.0
Never married 10.0 141
Widowed 2.9 4.7
Separated 14 0.0
Living with partner 29 1.2
Income, %
< $10K 0.0 2.3
$10K - $15K 2.9 2.3
$15K - $25K 0.0 5.9
$25K - $35K 10.0 10.6
$35K - $50K 18.6 17.6
$50K - $75K 24.3 17.6
>$75K 34.3 35.3
Didn’t know 2.9 3.5
Refused 71 4.7

Clinical Variables

Mean (SD)

Mean (SD)

Body mass index, kg/m?

35.9 (6.7)

36.8 (7.1)

A1 C, %

5.8 (0.4)

5.9 (0.3)

Glucose, mg/dL

109.9 (20.2)

106.9 (22.1)

Total cholesterol, mg/dL

197.9 (41.3)

187.0 (31.9)

HDL, mg/dL

49.4 (14.2)

48.8 (15.0)

Diastolic blood pressure, mmHg

80.1 (8.2)

82.6 (8.7)

Systolic blood pressure, mmHg

130.0 (14.7)

130.3 (12.3)

Weight, kg

97.5 (19.1)

100.0 (20.4)
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Table 2. Changes in body weight and clinical outcomes at 18 and 24 months after adjusted
forbaseline values of outcomes

Outcomes

Control

Intervention

At 18 months from baseline

n=76

n=90

Percent weight change

-1.76 (0.84)

-5.07 (0.76)

Weight in kg

-1.76 (0.86)

-4.91(0.79)

Body mass
index,kg/m?

-0.66 (0.32)

-1.83 (0.29)

Alc, %

-0.17 (0.03)

-0.27 (0.03)

Glucose, mg/dL

-6.39 (2.28)

-6.61 (2.08)

Total cholesterol,
mg/dL

0.17 (3.01)

150 (2.73)

HDL, mg/dL

5.66 (1.20)

7.89 (1.08)

Systolic blood
pressure, mmHg

433 (1.27)

-5.88 (1.17)

Diastolic blood
pressure, mmHg

-7.56 (0.97)

-8.05 (0.90)

At 24 months from baseline

2

Percent weight change

-1.76 (0.87)

-4.46 (0.79)

Weight in kg

-1.71 (0.89)

-4.31(0.81)

Body mass index,
kg/m?

-0.62 (0.33)

-1.59 (0.30)

Alc, %

-0.20 (0.04)

-0.30 (0.03)

Glucose, mg/dL

483 (2.21)

-6.86 (2.02)

Total cholesterol,
mg/dL

-3.74 (3.26)

0.58 (2.95)

HDL, mg/dL

6.65 (1.27)

7.06 (1.15)

Systolic blood
pressure, mmHg

-3.66 (1.46)

-5.09 (1.34)

Diastolic blood

-6.88 (1.18)

-6.41 (1.08)

pressure, mmHg

Values are means (SE) adjusted for baseline value of the outcomes.

In addition, we analyzed the proportion of participants with atleast 5% weightloss as well as
the proportion of participants with at least 7% weight loss at 18- and 24-month. We used
logistic regression model with generalized estimating equations (GEE). All models included
baseline value of the outcome variable. An unstructured covariance matrix was used in all
models. We performed sensitivity analysis to account for missing weight data (33% at 18
months and 36% at 24 months in control group; 20% at 18 months and 24% at 24 monthsin the
intervention group). Sensitivity analyses included multiple imputation method with the
assumption that missing data at follow-up was a function of treatment group and baseline
weight. The only difference among those who had or did not have weight data at 24 months
was that those who had missing weight data at 24 months had a significantly higher baseline
weight than those with non-missing weight data both in the control and intervention groups.
There was, however, no significant difference between the intervention and control groups in
baseline weight.

Cost Effectiveness Analysis

We conducted a cost effectiveness analysis from the societal perspective. It included
market prices for participants to access the program but did not include any potential cost
offsets that may come from improved health. The market price was a reduced rate offered to
employers who offered the WW program as a benefit to their employees, representing a
reduction of 15% from the individual subscription rate. All participants randomized to the WW
arm were assigned this costin year one. In yeartwo, a second year of costs was assigned to
those WW participants who accessed the program at least once. Participants in the control
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arm were assigned zero cost for year one. For the second year, we applied the annual cost of
the WW program to control participants who accessed the WW program at least once, as the
design allowed for control participants to cross over into the intervention arm in year two
should they wish. All year two costs were discounted to baseline atarate of 3.5% perannum.

The primary measure of effectiveness was an imputed quality of life (QoL) change score
using the data and methods described in Finkelstein, Kruger and Karnawat and Finkelstein
and Kruger "> but with the sample restricted to participants whose characteristics are most
similar to the current study population. The restricted sample included participants with BMI
>= 24 kg/m?*, A1c levels between 5.7% and 6.5% (inclusive), systolic blood pressure <= 180
mmHg and diastolic blood pressure <= 105 mmHg. Using this sample and regression strategy
we estimated the association between QoL change and weight change as follows: QoL
change = — 0.002 x weight change (in kg) + 0.01. Using this equation, we estimated QoL
changes for eachindividual at each assessment point with respectto baseline.

The incremental cost effectiveness ratio was calculated by dividing the average incremental
cost of the intervention by the average incremental effectiveness. The numerator is the mean
incremental discounted cost of the WW intervention with respect to the control arm. The
denominator is the mean discounted Quality-Adjusted Life Years (QALYs) gained in the
treatment arm less discounted QALY's gained by the control arm, where QALY's are equal to
the QoL weighttimes the duration (years) that the weight loss benefits are expected to accrue.
Allout-year costand QALY estimates were discounted at 3.5% perannum.

Two separate cases were evaluated. The base case analyzed cost and effectiveness for the
entire 2-year intervention period. However, as 76.4% (55) of the 72 participants in the control
group who remained in the study at 24-month, received the WW program in year two, this
influenced the cost and QALY of the ‘controls’, which is likely to have biased the incremental
effectiveness of WW towards the null. Therefore, we also conducted a second analysis based
solely on the data at the end of year one. We estimated the ICER for each case making the
following assumptions: (1) QoL benefits from weight loss accrued at 50% during the first year
of the intervention (to account for lags in weight loss and the corresponding improvement in
Qol); (2) QoL benefits accrued at 100% in the second year of the intervention; and (3) benefits
linearly decay to O by the end of the second year, post cessation of the intervention in both
base cases.

Sensitivity Analyses. To test for the sensitivity of our ICER estimates to changes in key
inputs, for both the one and two-year analyses we conducted one-way sensitivity analyses by
(1) doubling or halving the incremental cost of the intervention with respect to control; (2)
doubling or halving the incremental QALY's with respect to control; and (3)varying the duration
of benefitdecay post program cessation from 2 yearsinboth base casesto 0, 1,and 3 years.

Results

Table 1 shows comparisons of baseline characteristics between the intervention and control
groups including the participants who had the 24-month visit. Overall, the two groups were
similar in baseline demographic and clinical variables. Table 2 depicts comparisons of
changes in primary and secondary outcomes at 18- and 24-month from baseline (month 0).
The WW intervention group lost significantly more weight than the control group both at 18 and
24 months. The mean percent weight loss was more than two and a half times higher in the
intervention group compared with the control group. As previously reported, the mean percent
weightloss in the intervention group was 5.5% at 6- and 12-month, compared to less than 1%
in the control group.® The maintained weight loss at 18- and 24-months was 92% (5.07%
weightloss)and 81% (4.46%) of the 6- and 12-month weight losses, respectively.’ The control
group showed several folds greater weight loss at 18- and 24-month compared to the
negligible weight loss at 6- and 12-months likely because almost half (48.9%) of the control
subjects participated in the WW intervention after 12-months. The sensitivity analyses for
treatment difference on percent weight change showed almost the same results at 18-months
and 24-months. Specifically, the mean treatment differences (SE) without simulation were
3.3% (1.1%) at 18-months and 2.7% (1.2%) 24-months versus simulation values 3.6% (1.2%)
at18-months and 2.9%(1.3%) 24months.

A greater proportion of those in the intervention group (41%) lost > 7% of initial body weight
compared to the control group(28%)at both 18- and 24-months, though the difference did not
reach statistical significance (18-month: p = .055, 24-month: p = .112). Similarly, the
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intervention group had 1.8 times higher odds of having at least 7% weight loss at 18-months
and 1.6 times higher odds at 24-months compared to the control group, though again the
difference did notreach statistical significance (18-month: p=.071, 24-month: p=.201).

Although both groups showed improvement in cardiovascular disease (CVD) risk factors,
the only significant difference between groups was that Intervention participants had greater
reductions than controls in HbA1c at 18 (-0.27 vs. -0.17; p=.03) and 24 months (-0.3 vs -0.2;
p=.04).

Cost Effectiveness Analysis

In year one, 83.9% (94) of the 112 participants randomized into the WW intervention
accessed the program. In year two, 60.0% (51 of 85) of the WW participants who did not drop
out of the intervention accessed the program and 76.4% (55 of 72) of the remaining control
group participants also crossed over and accessed the WW intervention.

The annual cost of the intervention was $438 per participantin the first year, and either $438
or $459 per participant in the second year, depending on date of activation. Mean incremental
cost was $439 in the one-year base case and $369 in the two-year case, where the lower cost
reflected the reality that 40% (34 of 85) participants remaining in the intervention had zero
costsin year two because they did not access the program. The greater weightloss in the WW
arm resulted in larger improvements in imputed QoL scores for intervention participants
compared to the control group at12 months (+0.021 versus +0.011), 18 months (+0.020
versus +0.014 [p=0.008]), and at 24 months (+0.019 versus +0.014 [p=0.032]).

Usingthe full 2-yearintervention period with linear decay of post-intervention benefits within
2 years, we estimated an ICER of $19,034.05 per QALY gained. The one-year base-case
assumption yielded an ICER of $24,739 per QALY gained. Figure 1 presents the results of
one-way sensitivity analyses around the 2-year analysis. Doubling incremental costs or
halving incremental QALYs resulted in an ICER of $38,068 per QALY; and halving incremental
costs or doubling incremental QALY's decreased the ICER to $9,517 per QALY. With no post-
trial benefits, the ICER rose to $25,513; and with a 3—year linear decay of post-trial benefits,
the ICER fellto $17,640.

One-way sensitivity analyses (2-year intervention)

Incremental QALYs
base o Dlmig --
(range: 0.010 to 0.039)
Incremental Costs
base case: $368.40
(range:5184.20 to $736.80)

Post-cessation benefits
base case: 2 years

(range:0to 3 years) -
519, 024/CALY

5000 10000 15000 20000 25000 30000 35000 40000 ICER
{in $/QALY)

W High ™ Low

Figure 1. Tornado diagram presenting results of one-way sensitivity analyses in the 2-year case: Each
horizontal bar represents sensitivity of the ICER to changes in the corresponding variable presented to its
left. High and low values represent double and half the base case value of each incremental QALY's and
incremental costs; and 3 and 0 years respectively for post-cessation benefits

In the one-year base case analysis, doubling incremental costs or halving incremental
QALYs resulted in an ICER of $49,479 per QALY. Figure 2 presents results of sensitivity
analyses around the 1-year base case. Halving the incremental costs or doubling the
incremental QALY's decreased the ICER to $12,370 per QALY. Decreasing post-trial benefits
to 0 years produced an ICER of $59,426. With three years of benefits post-cessation of the
intervention, the ICER fellto $19,285.
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One-way sensitivity analyses (1-year intervention)

Incremental QALYs
base case: 0.018

(range:0.009 to 0.035)

Incramental Costs
base case: 5438.12

{rang:5219.06 to $876.24)

Post-cessation benefits
base case: 2 years

(range:0to 3 years)
524,739/0ALY
. . ICER
1] o000 20000 30000 40000 50000 60000 70000

{in $/QALY)

EHigh ELow

Figure 2. Tornado diagram presenting results of one-way sensitivity analyses in the 1-year case: Each
horizontal bar represents sensitivity of the ICER to changes in the corresponding variable presented to its
left. High and low values represent double and half the base case value of each incremental QALYs and
incremental costs; and 3 and 0 years respectively for post-cessation benefits

Discussion

Diabetes is rapidly becoming a major and growing public health crisis worldwide, with
increasing medical, social, and fiscal impact. Itis ironic that in spite of substantial evidence
that lifestyle interventions for weight loss can significantly reduce type 2 diabetes risk in
persons with prediabetes, there are relatively few evidence-based programs available at
scale. While diabetes prevention programs are on the increase, there are still far too few to
meet the current and expanding public health need. The data from this study show that a
widely available weight management program results in changes in body weight after 18 and
24 months that are comparable to those observed in the DPP study and community
adaptations'". The program studied here, Weight Watchers, is an evidence-based lifestyle
intervention that combines face to face and digital offerings. Importantly, itis widely available
with more than 32,000 WW meetings held each weekin the U.S., led by trained facilitatorsina
variety of times and locations, including over 5000 in workplace settings. Thus, WW has the
potential for rapidly expanding access to a lifestyle intervention for those with prediabetes that
significantly exceeds the reach of current efforts.

Costis an important consideration for scaling up diabetes prevention programs. To explore
this, we conducted a cost effectiveness analysis from the perspective of a third-party payer.
We chose this view in light of the decision by Centers for Medicare and Medicaid Services
(CMS) in 2017 to provide coverage for participation in diabetes prevention programs as a
benefit. Our results showed the program is relatively low cost, with annual costs less than
$500 per year, and highly cost effective based on the commonly cited threshold of $50,000 per
QALY gained as a measure of what constitutes a cost-effective intervention. *°

The landscape for providing third party coverage is in transition, with greater likelihood that
other payers will follow CMS’s example and start providing benefit coverage. Indeed, there
are already insurance companies that offer diabetes prevention as a covered benefit. To date,
however, all such companies, including CMS, focus upon the 16-session curriculum
originated for the Diabetes Prevention Program (DPP) and adapted for use by both the YMCA
and the NDPP. This evidenced-based approach, while effective in reducing risk status, has
limitations that can impact participation.®’® One important one is the way that program delivery
is organized. The standard DPP approach uses sequential session curricula in which each
session is only offered once. If you miss a session, it is difficult to make it up. The WW
approach uses a “loop” model in which sessions are repeated frequently and at a wide range of
times and locations within the same week. In this regard, the program is easy to restart when
needed if life events interrupt program attendance. This feature may offer important
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alternatives to consumers in comparison to the traditional DPP format. The WW approach
also allows interested parties to join at any time rather than a cohort model which requires a
threshold number of people with prediabetes to enroll in a group at a specific day and time.
Moreover, WW participants can also access eTools and a mobile app to reinforce session
lessons and/or serve as an alternative to in-person meetings. Which further increases
access.

The lack of differences between the two groups in lipids and blood pressure is surprising
given the well documented effects of weight loss on CVD risk factors, although both groups
experienced clinically significant improvements. The lack of group differences may result in
part from the large number of control participants who enrolled in the intervention during the
second year. There was, however, a significantly greater reduction in HbA1c among
intervention versus controls in spite of randomization being eliminated in year two, though the
groups difference was not clinically meaningful. This is consistent with the effects of weight
loss on HbA1c among those with prediabetes. It is also possible that the lack of differences
observed may result from the reduced emphasis on physical activity by WW in contrast to the
DPP approach that sets specific activity goals.

There were several limitations to this study. There was a loss of participants to follow-up at
18 (20-33%) and 24 months (24-36%). Thus, for the primary weight-loss outcome, the
effectiveness of the intervention may have been over-estimated if weight loss was lower in
non-completers. There was, however, less attrition in the intervention (20% at 18-month, 24%
at 24-month) versus control (33% at 18-month, 36% 24-month) groups. Since loss to follow up
was greater in the control group, the group differences observed might have been even
greater if all participants were represented. Sensitivity analyses on percent weight change
showed the very similarresults.

Quality of life scores were imputed using data from participants in another study that closely
resembled participants in this study."*" In addition, the majority of the sample were women
and had higher socioeconomic status (SES) and education status. Recruitment targeted all
residents of the Indianapolis metropolitan area and thus representative of the local
demographics (majority Caucasian and female).” Thus, there was no attempt to exclude men
or any group on the basis of their SES. This may reflect a tendency of women to gravitate
towards weight management programs.” It does caution generalizing the results of this study
tolow SES populations and men.

These data suggest that Weight Watchers, a nationally available, empirically validated
weight management program represents a cost-effective strategy to significantly expand
access to diabetes prevention programs in community settings and produce weight-loss
levels thattranslate into considerable reductions in diabetes risk. *
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