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National Diabetes Prevention Program
• Randomized 3234 persons to lifestyle, metformin or placebo.
• Lifestyle-modification program
promoted 7% weight loss and at least 150 minutes of physical activity per week.
• Taught by case managers on a one-to-one basis during the first 24
weeks and described as flexible, culturally sensitive, and individualized.
• Subsequent individual sessions (usually monthly) and group sessions with the
case managers were designed to reinforce the behavioral changes.
• The lifestyle intervention reduced the incident T2DM by 58%, metformin by 31%
compared with placebo
• To prevent one case of diabetes during a period of three years, 6.9 persons would
have to participate in the lifestyle-intervention program, and 13.9 would have to
receive metformin.

N Engl J Med, Vol. 346, No. 6 · February 7, 2002

Physical Activity in the NDPP
• Engage in PA of moderate intensity,
such as brisk walking, for at least 150
minutes per week.
• 16-lesson curriculum covering diet,
exercise, and behavior modification
• Self-reported levels of LTPA were
assessed annually with the
Modifiable Activity Questionnaire
(converted to MET-hr/week)
N Engl J Med, Vol. 346, No. 6 · February 7, 2002

Dissemination of the DPP in the YMCAs:
Translating the Diabetes Prevention Program into the
Community The DEPLOY Pilot Study
Diabetes Education & Prevention with a Lifestyle Intervention Offered at the
YMCA (DEPLOY)
• Test the hypothesis: YMCA wellness instructors could be trained to
implement a group- based lifestyle intervention with fidelity to the DPP
model and that adults at high risk for developing diabetes who were
assigned to receive this intervention could achieve changes in body weight
comparable to the DPP.
• Results: After 6 months, body weight decreased by 6.0% in intervention
participants and 2.0% in controls (p<0.001; difference between
groups); differences were sustained after 12 months (did not report on PA)
• Conclusion: The YMCA may be a promising channel for wide-scale
dissemination of a low- cost approach to lifestyle diabetes prevention.
Am J Prev Med. 2008 October ; 35(4): 357–363

A little more on the YMCA....
• Currently, the Y delivers the YMCA’s DPP in 42 states (>1000 sites) and has
served more than 64,000 participants
• YMCA is currently the largest deliverer of in-person DPP interventions
nationally
• YMCA of the USA received a Health Care Innovation Award from the CMS
to provide a DPP to Medicare beneficiaries with prediabetes in 17 regional
networks of participating YMCAs nationwide.
• Tested whether the program reduced medical spending and utilization in the
Medicare population
• Average savings per member per quarter during the first three years of the
intervention period was $278 = $3336/3 year
• 9 fewer inpatient stays and 9 fewer ED visits per 1,000 participants per quarter

Community & Onlinewhat
DPP
and where are the PA resources?
• As of March 2022, CDC DPRP
recognizes 2,147
organizations to deliver the
lifestyle change program in all
50 states
• As of December 2021, 316
CDC-recognized program
delivery organizations had
enrolled as MDPP suppliers
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Online DPP Programs

DPP from the couch????

Evidence for Online DPP

(did not report on PA)

Impact of COVID-19 on Community PA and PA
Resources
• 25% of U.S. health clubs and
30% of studios have
permanently closed since
March 2020 when the COVID-19
pandemic began, according
to research from IHRSA
• 40,000 fitness facilities --> 30,000

https://www.pnas.org/doi/10.1073/pnas.2016632118

COVID-19 and T2DM
• Of the 1,000,000 Americans who have died of COVID-19, ~ 40% had
diabetes (98% of which is T2DM)
• Among COVID-19 (+) adults --> 40% increase in T2DM (compared to noninfected control group) (1)
• In the U.S., deaths from diabetes increased 17% in 2020 and 15% in
2021 to > 100,000 per year (excludes deaths attributed to COVID-19) (2)
• Online questionnaire (n=3473)
• 48% gained weight, 34% remained the same weight, 18% lost weight
• Predictors of pandemic weight gain were psychological distress, pre-pandemic
weight status, having children at home; and time since last bodyweight check (3)
1. Lancet Diabetes Endocrinol 2022; 10: 311–21
2. https://www.reuters.com/world/us/exclusive-us-diabetes-deaths-top-100000-second-straight-year-federal-panel-urges-2022-01-31/
3. Diabetes & Metabolic Syndrome: Clinical Research & Reviews 16 (2022) 102392

DPRP Standards and Curriculum
• The Centers for Disease Control and Prevention (CDC) established the CDC
Diabetes Prevention Recognition Program (DPRP) as part of the National
Diabetes Prevention Program (National DPP)
(https://www.cdc.gov/diabetes/prevention/index.html).
• The purpose of the DPRP is to recognize organizations that have
demonstrated their ability to effectively deliver the evidence-based
National DPP LCP (lifestyle change program)
• DPRP develops standards that DPP programs must achieve to maintain
their recognition status
• Organizations will achieve full recognition when they meet the following
criteria:
• at least 60% of all completers achieved at least one of the following outcomes:

• at least 5% weight loss 12 months after the cohort began, or
• at least 4% weight loss and at least 150 minutes/week on average of physical activity 12
months after the cohort began, or
• at least a 0.2% reduction in HbA1C

DPP Curriculum

= Physical Activity Modules

DPP Physical Activity
Modules

DPP Physical Activity
Modules

Pros & Cons of the DPP PA Curriculum
• Pros

• Emphasizes the PA Continuum
(lifestyle activities to intentional
exercise)
• Guidance on both aerobic and
strength training

• Provides safety guidance for PA
• Includes advice to overcome
challenges

• Cons

• Insufficient PA content
• Does not advocate for PA within
sessions
• Does not address PA for people
with disabilities
• Participant curriculum guide lacks
diversity
• Limited programming for people
who are non-English speaking
• [Coverage of the DPP through
government and commercial
insurance]

Evidence for PA in the Prevention of T2DM
• Effects of physical activity goal attainment
on engagement and outcomes in the
National Diabetes Prevention Program
• Examined PA goal setting, DPP retention, and
weight loss
• PA goal attainment was 52.7%

• Direct positive relationship between goal
achievement and % of DPP sessions completed, and
total program completion

• PA goal attainment predicted total weight loss
and achieving >5% weight loss
• For every 10% decrease in PA goal attainment,
participants had a 6.1% lower likelihood of
achieving at least 5% weight loss
TBM 2018;8:932–937

Evidence for PA in the Prevention of T2DM

• After adjustments, individuals
engaging in >2.5 h (150 min)/week
of walking for exercise during
follow-up were 63– 69% less likely
to develop diabetes than those
who walked <1 h (60 min)/week
Diabetes 54:158–165, 2005

Evidence for PA in the Prevention of T2DM
Aka...STRRIDE-PD (Studies of Targeted Risk
Reduction Interventions through Defined Exercise)

Purpose: To better understand the exercise benefit relative to a combined exercise/diet program, and to explore the
independent influence of exercise intensity and amount for improvement in glucose homeostasis in those at risk for
diabetes
Hypotheses: A high percentage of the diet and exercise effect on measures of glucose control would be
achieved with a high amount of moderate-intensity exercise; moderate-intensity exercise would be superior to
vigorous- intensity exercise training, controlling for amount; and a high amount would be superior to a low amount
of moderate- intensity exercise.
Interventions: Participants were randomized into one of four 6-month intervention groups consisting
of exercise predominantly on tread-mills, but also elliptical trainers, rowing and cycle ergometers
(low amount/moderate intensity, high amount/moderate intensity, high amount/vigorous intensity, lifestyle
intervention (diet/moderate intensity)
Outcomes: Primary outcome for this trial was fasting glucose; secondary outcomes – insulin levels,
change in glucose tolerance, cardiometabolic health outcomes

STRRIDE-PD Results & Conclusion
• When expressed in ml/kg/min, the diet/exercise group
and both high-amount exercise groups experienced
significant improvements in CRF.
• Increase in fitness was due entirely to weight loss for the
diet/exercise group, because when expressed as l/min there
was no increase for this group.

• Changes in body composition were greatest for the
diet/exercise group; and for the exercise-only groups,
corresponded to total exercise energy expenditure.
• Only the diet/exercise group experienced significant
reductions in fasting glucose
• The high amount/ moderate-intensity exercise group
(230 min/week) achieved 79% of the improvement in
glucose tolerance of the diet/exercise group

There is no firm evidence that diet
alone or physical activity alone
compared to standard treatment
influences the risk of T2DM and
especially its associated
complications in people at increased
risk of developing T2DM. However,
diet plus physical activity reduces or
delays the incidence of T2DM in
people with IGT.
Hemmingsen B, Gimenez-Perez G, Mauricio D, Roqué i Figuls M, Metzendorf MI, Richter B. Diet, physical activity or
both for prevention or delay of type 2 diabetes mellitus and its associated complications in people at increased risk of
developing type 2 diabetes mellitus. Cochrane Database of Systematic Reviews 2017, Issue 12. Art. No.: CD003054.

PA and CRF, not just for diabetes prevention......

Lamonte. J Appl Phys 99, 2005

Opportunities to Enhance PA in the DPP
OPPORTUNITY!!!

• Wearables

• Apps
The Efficacy of Mobile Phone Apps for
Lifestyle Modification in Diabetes: Systematic
Review and Meta-Analysis

Interventions that combined
wearable PA trackers with health
professional consultations [i.e.
lifestyle coaches] were associated
with significant improvements in
PA levels among people with
cardiometabolic conditions.

JAMA Network Open. 2021;4(7):e2116382.

Included 26 articles (23 studies) in
the systematic review, of which 18
studies (5 type 1 diabetes, 11 type
2 diabetes, and 2 prediabetes
studies)

Strong evidence for the efficacy of
mobile phone apps for lifestyle
modification in type 2 diabetes.
The evidence is inconclusive for
the other diabetes subtypes.
JMIR Mhealth Uhealth. 2019 Jan; 7(1): e12297

• Access to fitness facilities
and trained fitness
professionals
One-to-one personal training can be an
effective approach to changing
individuals’ attitudes toward exercising
Use of personal trainers is associated
with improvements in strength during
exercise interventions, increased exercise
intensity, and better adherence to an
exercise program overall
Highly cited systematic reviews have
consistently shown that exercise referral
schemes have a limited and short-term
impact on patients’ levels of PA and other
associated health outcomes
Quest, 69:3, 313-330

JABFM May–June 2022 Vol. 35 No. 3

Summary
• Physical activity, specifically, 150 min/week of moderate intensity PA is a key component of the DPP
• More time may add additional benefit

• COVID-19 infection increases risk of, and deaths from T2DM

• Weight gain, lower levels of PA, prevalent obesity (underlying pro-inflammatory state)

• CDC DPRP Standards added 4% weight loss + 150 min/week mod PA as a success criteria
• Unknown if this is increasing the number of participants defined as successful

• There have been modest improvements in the PA components of the Prevent T2 curriculum

• Gaps include a lack of information on PA for people with disabilities, access to the program for non-English
speaking participants, lack of diversity in curricular materials

• The evidence for PA as a key component of the DPP is robust

• There are opportunities to further explore the role of wearable devices, apps and fitness professionals
in enhancing PA during the DPP and reducing incident T2DM

