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Objective: The objective of this study was to adapt the National Diabetes Prevention Program (N-DPP)
into a pragmatic tool for primary care settings by using daily text messaging to deliver all N-DPP con-
tent, supplemented by Fitbit technology to provide behavioral strategies typically delivered by person-
nel in traditional programs. Test the mobile health (mHealth), technology-based N-DPP adaptation
(DPPFit) in primary care patients with prediabetes using a remote intervention based on the traditional

16 core sessions of the DPP.

Methods: A pilot study with pre/post survey analysis of aggregate data were used to determine
changes in weight, physical activity, sedentary behavior, and associated diabetes risk outcomes among
study participants (n = 33). In this study, participants were issued Fitbit devices and provided the
remote intervention over 16 weeks via automated text messaging technology, which followed the con-

tent of the DPP core education sessions.

Results: Data analysis from baseline to 6-month follow-up demonstrate mean weight loss of 3.3 kg
(95% CI: -6.2 to -0.5; P =.026), reduction in body mass index by 1.25 points (95% CI: -2.1 to -0.4;

P =.005), a significant average increase of 2 days in self-reported physical activity per week (95% CI:
0.4 to 3.6; P=.015) and an average 10% decrease in sedentary time (P =.007).

Conclusions: The remote DPPFit intervention demonstrates a promising and practical approach to
the management of prediabetes in a primary care setting. The results support the use of the DPPFit
program and application to achieve meaningful outcomes in a population with prediabetes. A random-
ized controlled trial with a larger sample is warranted. (J Am Board Fam Med 2022;35:548-558.)
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systems, demands immediate attention. Type 2 dia-
betes mellitus (T2D) is the focus of the present
study and prevention programs worldwide. In 2019,
the International Diabetes Federation (IDF) esti-
mated that 463 million people had diabetes, with
90% having T2D." The projected prevalence of di-
abetes worldwide is expected to grow to 578 million
by the year 2030.* The prevalence of those at-risk
of developing T2D is expected to grow to 8% (454
million) by 2030.2 This forecast is alarming.
Lifestyle modifications can prevent or delay
the onset of diabetes,”™ more effectively than
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metformin in the Diabetes Prevention Program
(DPP) trials.” The DPP’s individualized and
resource-intensive strategies showed that a modest
7% decrease in body weight was significantly
related to reduced diabetes incidence, where each
kilogram of weight loss is equal to a 16% diabetes
risk reduction.® Moderate physical activity greater
than or equal to 150 minutes a week was the second
strongest negative predictor of diabetes incidence.’

Following the risk reduction results of the DPP,
the US Congress authorized the Centers for
Disease Control and Prevention (CDC) to establish
a National Diabetes Prevention Program (N-DPP)
to provide communities across the United States as
a form of the evidence-based program.” With this
congressional mandate, the CDC established and
monitors the Diabetes Prevention Recognition
Program (DPRP; https://nced.cde.gov/DDT_DPRP/
Registry.aspx), a formal registry of N-DPP programs
nationwide.® Although the CDC’s initiative evolves
and includes more than 1 acceptable curriculum, the
16 core sessions from the DPP trials serve as the foun-
dation of all N-DPP curricula and the current adapta-
tion.” The efficacy demonstrated in the DPP, and
through the N-DPP, remains a challenge to imple-
ment in primary care, where both personnel and tme
limit implementation of diabetes prevention initia-
tives.”'® Where resources are an issue, N-DPP adap-
tations for primary care and other real-world settings
are not reaching the DPP-established benchmarks for
weight loss.”

In 1999, the cost for the first year of the DPP
trials was estimated at $1,399 per participant, with
some cost reductions in group delivery of the N-
DPP program.'' The most significant barrier, and
expense, to adapting DPP delivery to the commu-
nity practice setting is the reliance on personnel to
deliver the intervention material and serve as the
model and reinforcer of performance accomplish-
ments in goal setting.'” The common theme is the
need for someone other than the patient to be re-
sponsible for the prevention program delivery.
Unfortunately, these personnel intensive strategy
impedes our ability to meet the growing needs of
community care and patient populations.”* The
present study seeks to determine the necessity of
personnel to deliver the N-DPP by instead adapt-
ing the full lifestyle intervention to mobile health
(mHealth) delivery. This adaptation uses consumer
wearable devices (Fitbit®) in combination with the
mobile Fithit® application (app) to recognize

performance accomplishments,'? support goal set-
ting, and afford self-monitoring of food and physi-
cal activity by the individual.

mHealth technologies offer an opportunity to
assist both family medicine patients and clinicians
to address prediabetes by enacting diabetes preven-
tion steps in the family medicine clinic. Rapid
advances have occurred in relatively low-cost wear-
able devices that assist consumers in monitoring
their physical activity and becoming more active.'*'°
A growing body of research has successfully incor-
porated fitness devices into technology-oriented
lifestyle interventions to increase physical activ-
ity, reduce obesity, and manage chronic health
conditions.'”~” This automated tracking and re-
cording of physical activity reduces the burden of
traditional self-monitoring and provides an on-
going record of performance accomplishment,
the most influential source of individual self-effi-
cacy.'” The present adaptation leverages fitness
tracker technology and the accompanying apps to
reduce the burden of manually tracking food and
physical activity. Further, by relying on the tech-
nology to provide user feedback and SMS/MMS
to deliver the intervention content, DPPFit may
be the first adaptation of the N-DPP that does
not use personnel to deliver the intervention or
behavioral strategies (e.g., logging performance
accomplishments or providing feedback about
performance).

This study’s primary purpose was to adapt the
DPP, and subsequent N-DPP, into a pragmatic
tool for clinical settings by using automated text
messaging to deliver all written content, supple-
mented by Fitbit® technology to provide behavioral
strategies typically delivered by personnel in tradi-
tional programs. The secondary purpose was to test
the feasibility and acceptability of the mHealth,
technology-based N-DPP adaptation (DPPFit)
among patients at risk of developing T2D. The
remote 16-week intervention delivered the same
content, behavioral guidance, and education of the
16 DPP core sessions.

Research Design and Methods

Overview of Study Design

The present pilot of this intervention used a
pretest/post-test design, assessing changes in
participants from baseline to the 6-month fol-
low-up.
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Study Population and Setting

All 33 participants in the study were patients at a
general internal medicine primary care clinic in
Augusta, Georgia. Recruitment occurred from
December 2019 through January 2020, using medi-
cal records, primary care manager (PCM) referral,
or in response to a recruitment flyer posted in the
clinic. All patients had been told they had prediabe-
tes and were interested in how to reduce their risk
of developing T2D.

Prediabetes status was defined as HbAlc values
5.7%-6.4% and/or fasting plasma glucose (FPG)
100-125 mg/dL.*° Exclusion criteria included a his-
tory of diabetes, bariatric surgery, prior or current
medication use to treat glucose intolerance (e.g., bi-
guanides or sulfonylureas), or prescription weight
loss pharmaceuticals. Women with a history of ges-
tational diabetes mellitus who met all other criteria
were not excluded. All patients had to be cleared by
their PCM for participation and were excluded for
any comorbidities that increased risk during physi-
cal activity (e.g., chronic heart failure or history of
heart disease). Participants had to have a smart-
phone device to use throughout the study.

Baseline visits were conducted by the first author
and the research team in the clinic, where potential
participants were consented and issued a Fitbit® ac-
tivity tracker. At baseline, the Fitbit® was set up by
an investigator, and each participant downloaded
the Fithit® mobile app to his or her personal cell
phone. Demographics, socioeconomic status, an-
thropometric measures, and survey instrumentation
were collected at baseline for all consenting partici-
pants. To account for anyone diagnosed with T2D
during the study, diabetes history and diagnoses
were queried in baseline and post-test surveys.

DPPFit Intervention

The foundation of the N-DPP is a 12-month pro-
gram focused on 2 primary goals: losing weight
(5%-7%) and being active (150 physical activity
minutes/week). The first 6 months of the interven-
tion focus on core concepts of the prevention pro-
gram delivered in 16 sessions. The goal of the
present research was to follow the 16 core sessions
of the DPP by providing the program content in a
more pragmatic way through SMS/MMS text mes-
sages delivered daily to participants. For example,
week 1 of the intervention includes daily SMS/
MMS messages corresponding to the DPP
Participant Workbook Session 1.

All consenting participants agreed to receive
daily text messages over the next 16 weeks, which
would include hyperlinks to additional information
or media files in addition to text. An outline of the
16-week intervention and session topics, which fol-
lowed the core sessions of the DPP, were provided
to participants at baseline. Participants were en-
rolled on a rolling basis. The DPPFit intervention
was delivered remotely over the ensuing 16 weeks
and utilized technology-based methods to substi-
tute for the behavioral strategies delivered by life-
style coaches (e.g., reinforcement of performance
accomplishment).

Fitbit Technology

The role of the wearable technology was to supple-
ment the SMS/MMS daily messages so that the be-
havioral strategies from the DPP could more fully
be realized in this remote intervention format (See
Table 1). One example of how the Fitbit® app
refines certain DPP activities is logging and track-
ing food. In the traditional DPP, participants are
instructed to look up fat gram counts and record
their food consumption. In DPPFit, participants
were instructed to enter food consumption in the
Fitbit® app, where fat and calorie intake were auto-
matically calculated. Table 1 details how wearable
technology and the Fitbit® mHealth app were used
to reinforce and supplement evidence-based behav-
ioral strategies.

Participants received a 16-week technology—
based intervention that used wrist-worn Fitbit®
Blaze'™ physical activity monitoring devices (San
Francisco, CA) paired with the accompanying
Fitbit® app, a mobile phone app that connects to the
wearable device. As the app collected information
from the wearable throughout the day, participants
could monitor minutes of physical activity and
received instant feedback on their activity through
the Fitbit® app. Daily, Fitbit® users could record
food items and beverages consumed in an electronic
food diary as part of the Fitbit® app. Users were able
to track minutes of physical activity per day enabling
them to receive feedback on their actvity. Fitbit
‘how-to’ hyperlinks related to setting goals, tracking
activity, and logging food were provided via SMS/
MMS messaging. This content supplemented edu-
cational content from the DPP core sessions and was
delivered along the timeline of the DPP scope and
sequence. The research team instructed participants
to wear the trackers throughout the study and to call
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Table 1. Behavioral Strategy Adaptations from National-Diabetes Prevention Program to DPPFit

Behavioral Strategy

N-DPP*

DPPFit

Setting and evaluating goals

Self-management strategies for Session 11
behavioral change

Self-monitoring of diet

Self-monitoring of physical
activity

Physical activity log

Accountability

period, in groups or 1 on 1.

Problem solving, barriers to Session 9
change
Addressing relapse in lifestyle ~ Session 12

changes

Increasing self-efficacy Session 11, session 16

Session 1 recorded into participant notebook.
Revisited throughout 16 core sessions.

Calorie counting, fat gram logs, food diary

Weight loss goal, PA daily/weekly goals (to
be set in individual Fitbit® user
application [app]); revisit through daily
text at frequency of DPP

Week 11 SMS/MMS texts

Fitbit® app — food log
Fitbit® tracker and Fitbit® app

Lifestyle coach delivers 16 sessions over 6-monthnth  Daily SMS/MMS texts

Week 9 SMS/MMS texts
Week 12 SMS texts

Week 11, week 16 SMS/MMS texts

Abbreviations: PA, physical activity; MMS, multimedia messaging service; N-DPP, National-Diabetes Prevention Program; SMS,
short message service (in the present study, both SMS and MMS refer to text messages).

Session number refers to the 16 session-core of the DPP.

the study team for any technical assistance. This
study did not obtain outcome data from the Fitbit®
devices or app. The wearable technology acted as a
feedback mechanism for participants to know if they
were meeting personal goals, which would inform
participant perceptions of mastery and self-efficacy.
In this way, the fitness tracker and Fitbit® app were
substitutes for personnel to deliver and support be-
havioral components of the DPP. The participant
interaction with and use of the wearable technology
were treated as confidentially as any interactions
would be with a health coach or clinician.

To our knowledge, this is the first use of the
DPP intervention that did not use personnel,
remote or in person, to deliver the 16-week con-
tent. As such, the method used to deliver the DPP
program content was central to this technology-
based adaptation. The messaging platform allowed
for storage of group and template content and
scheduling future messages.

Project Broadcast©

Project Broadcast© is one of several mass media
apps marketed to allow users to send mass SMS/
MMS texts (i.e., broadcasts) to contacts anony-
mously between contacts and by generating a new
number where the messages will originate. The
platform also allows users to create messaging tem-
plates that can be used to preschedule messages, in
this context, a total of 16weeks of messages

scheduled in advance. For purposes of this study,
broadcasts sent Monday to Friday were scheduled
for 9:00 am local time, while Saturday and Sunday
messages were at 10:00 aM local time. The messag-
ing app provides delivery confirmations of outgoing
messages but not read receipts. To confirm the
sending of the prescheduled text messaging tem-
plates (SMS/MMS), a study team member was
included in each of the two start dates. This also
allowed the study team to view how the message
content appeared to recipients. The Project
Broadcast© app was independent of the wearable
technology and mHealth app used by participants
and was only used by the study team to deliver the
educational content. A template designating each
day of the 16-week study was developed and saved
in the Project Broadcast© app (See Figure 1). A
total of 113 templates were created. In addition to
the 112days of the study (16 weeks by 7days a
week), a DPPFit 0 template notified participants
the day before the start of the intervention to save
the number to their phone contacts (See Figure 2).
See Table 2 for examples of the message content
and how they supported the overall behavioral
strategies. A complete list of the messaging tem-
plates is available as Online Appendix.

Intervention Cost
The cost to transmit each daily SMS/MMS mes-
sage is $0.02. The messaging platform’s total cost
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Figure 1. Screenshot of messaging templates in pro-
ject. Broadcast App.

BN 97 ,81% 814:37
PHRCEIR® =

Templates +

DPPFit_7_3

How many calories and how much
physical activity is needed to tip the ...

DPPFit_7_4
You can use the Fitbit App to log food
and automatically track your calorie ...

DPPFit_7_5
NOTE: To have a healthy well-
balanced diet, be sure that you do n...

DPPFit_7_6
We are nearly at the halfway point of
this program, and you have already ...

OE A

ik DPPFit_7_7
BN Set a goal for total physical activity
&5 minutes this week and use the table ...

for 113 days of messages (1 is welcome text; the
next 112 days are the 16-week intervention) is $2.26
per participant. All Fitbit® devices use the same
Fitbit® app interface, which is freely available.
Therefore, the Fitbit® wearable cost is the primary
cost for each DPPFit participant. The newest
Fitbit® trackers range from $69.95 for the Inspire
2™ up t0 $179.95 for the Charge 5™. Some clinic
patients may already own a fitness tracker.

Instrumentation

During the baseline visit, participants completed a

survey, including questions about socio-economic

demographics, medical history, and self-reported
. .21 . .

physical activity.” Total minutes and of physical

activity and, independently, sedentary time were

Figure 2. Screenshot of DPPFit days 0 and 1 messages.
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DPPFit. Your daily messages
P will come from this # and begin
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Welcome to DPPFit! The aim is

to reduce diabetes risk through

weight loss and increased

physical activity. You Can Do

It! We know that change is not
gqmy,  easy, but we are here to help
\y/“/‘ you through it!

Now

©

Text message @

collected from the survey, as well as days a week of
physical activity by type (i.e., vigorous, moderate,
walking), defined as at least 30 minutes of activity
on that day. Any day of the week where at least
30 minutes of activity were reported The Finnish
Diabetes Risk Score (FINDRISC) was used to clas-
sify diabetes risk after the baseline visit.**~**
FINDRISC was selected for its extensive valida-
tion studies among patients with prediabetes and
T2D.**7** Scores range from 0 to 20 and were cal-
culated for each consenting participant using informa-
tion collected from the electronic medical record and
baseline biometric/survey measures.”>>* Consistent
with prior research, a cutoff of 9 was used to deter-
mine those at risk, where 9 to 12 was considered
moderate risk with 2.2% 10-year risk of developing
T2D, and >13 was considered high risk with a
14.1% 10-year risk of developing T2D.** This
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Table 2. Use of Technology and mHealth App to Deliver Behavioral Strategies*

DPPFit Component Details Behavioral Strategy

Week 1, day 3 Cue to action: Use Fitbit® to track DPPFit Self-monitoring of physical activity; cues to
goal of 150 activity minutes per week action

Week 1, day 7 Hyperlink: How to set goals in the Fitbit® Setting and evaluating goals; self-
application (app) monitoring of physical activity

Week 2, day 1 Hyperlink: How to log and track food in Self-monitoring of diet
Fithit® app

Week 5, day 6 Hyperlink: How to connect with friends in Social support; cues to action; self-efficacy
the Fitbit® community

Week 5, day 7 Hyperlink: How to use Fitbit® to challenge Cues to action; accountability; self-efficacy;
yourself or other to be physical active. self-monitoring of physical activity

Week 7, day 4 Cue to action: Use Fitbit® app to measure Cues to action; self-monitoring of diet and

Week 13, day 3

Week 15, day 6

Week 16, day 4

Using Fitbit® Tracker/App

calorie balance.

Hyperlink: Understanding heart rate
tracking and aerobic fitness with Fitbit®.

Hyperlink: How to use Fitbit® for guided
breathing exercise to relax

Hyperlink: Ways to stay motivated - Fitbit®
app competitions
Learning to use both the device and app to

physical activity
Self-monitoring of physical activity
increasing self-efficacy
Problem-solving; perceived barriers; stress

management; self-management strategies
for behavioral change

Increasing self-efficacy; self-management
strategies for behavioral change

support healthy changes.

Increasing self-efficacy; self-management
strategies for behavioral change; social
support

*See Online Appendix for complete content of text messaging templates.

metric allowed us to classify participants as high or
moderate risk based on the most widely utilized,
low-cost, methods available.??

Statistical Analysis

All statistical analysis was performed using SAS 9.4
software (SAS Institute). Statistical significance was
assessed using an « level of 0.05. Descriptive statis-
tics for all variables were determined including fre-
quencies and percentages for categorical variables,
means and standard deviations and 95% confidence
intervals (CI) for continuous variables, and medians
and interquartile ranges for ordinal variables. A
repeated measures mixed model analysis was used
for examining differences from pre- to post-inter-
vention in weight, physical activity, and sedentary
behavior.

Results

Baseline measures of diabetes risk, demographics,
and socio-economic status are displayed in Table 3.
Overall, the majority of participants were female
(82%), African American (49%), had completed
undergraduate or graduate degrees (76%), were
employed (76%), and partnered or married (73 %).

The measures of diabetes risk in Table 3 include
anthropometric and clinical characteristics for the
33 study participants. The mean age was 44.4 years
(standard deviation [SD] = 8.5), with an average
FINDRISC mean of 13.6 (SD =+ 2.6), where 64%
of the participants were considered high-risk and
36% were moderate.”> Mean hemoglobin Alc level
was 5.9 (SD = 0.28).

Controlling for demographics and FINDRISC,
the main outcomes are summarized in Table 4,
including changes in weight, body mass index
(BMI), blood pressure, self-reported physical activ-
ity, and sedentary behavior. There was a significant
decrease from baseline to 6-month follow-up in
total weight (-3.3kg, P=.026) and in overall BMI
(-1.25 kg/m?, P=.005).

Table 4 also shows results for the physical activ-
ity outcomes from baseline to follow-up. There
were several statistically significant increases in
physical activity. There was a 2day increase in
moderate days of physical activity a week between
baseline and follow-up (95% CI: 04 to 3.6
P=.015) and a 1.5 day increase in vigorous days a
week of physical activity (95% CIL: 0.1 to 2.9;
P=.035) between baseline and follow-up. There
were increases in physical activity minutes per week
(62 minutes, P=.039), as well as days a week of
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Table 3. Baseline Measures of Diabetes Risk, Demographics, and Socioeconomic Status

Variable Mean (SD) Variable % (n)
Age in years 44 (8.5) Sex
FINDRISC (0 to 20) 13.6 (2.6) Male 82 (27)
Female 18 (6)
FINDRISC by Category, as % (n) Race
Moderate risk: 9 to 12 36.4(12) African American/Black 48.5 (16)
High risk: 13 to 20 63.6 (21) Asian 8.6 (3)
Clinical Measures Caucasian/White 39.4 (13)
Multiracial 3.0(1)
Glucose (FPG; mg/dL) 99.3 (17.4) Education
HbAlc (%) 5.9(0.28) High school degree 6.0 (2)
Some university/College 18.2 (6)
Systolic BP (mm Hg) 129.5 (13.5) College degree 45.5 (15)
Diastolic BP (mm Hg) 83.2(10.4) Graduate degree 30.3 (10)
Total cholesterol 180.4 (43.4) Household Income
Triglycerides (mg/dL) 117.2 (65.1) <$40,000 21.2.(7)
$40000-$80,000 33.3(11)
LDL (mg/dL) 110.9 (37.4) > $80,000 39.4(13)
HDL (mg/dL) 50.5 (14.3) Employment Status
HDL: fernales 54 (12.7) Employed (Part-time/Full-time) 75.8 (25)
Unemployed (< 1 year) 3.0 (1)
HDL: males 37 (12.6) Homemaker 6.1(2)
Disabled
Anthropometric measures Student 6.1(2)
Weight (kg) 106.4 (26.7) 9.103)
BMI (kg/m?) 38.0 (8.9) Relationship Status
Waist circumference (cm) 113.7 (18.1) Partnered/married 72.7 (24)
Dating/In relationship 6.1(2)
Waist circumference: females 112.4 (19.3) Single 18.2 (6)
Waist circumference: males 119.2 (10.4) Widowed 3.0(1)

Abbreviations: BMI, body mass index; BP, blood pressure; cm-centimeters; FINDRISC, Finnish Diabetes Risk Test; FPG, fasting
plasma glucose; Hb1Ac, hemoglobin Alc; HDL, high-density lipoproteins; LDL, low-density lipoproteins; SD, standard deviation.

both moderate (2days, P=.015) and vigorous
(1.5 days, P=.04) activity. There was a significant
decrease in sedentary time, from 509.5 minutes per
day at baseline, to 388 minutes per day at follow-up
(P=.007).

Discussion

The novelty in the present pilot of DPPFit is that it
delivers the content of the N-DPP 16-week inter-
vention without the need for dedicated personnel
(e.g., educators, lifestyle coaches). The combination
of the daily text messages of DPP content and use
of the Fithit® to deliver behavioral strategies may
provide meaningful changes in health outcomes
such as weight loss, increased activity, and
decreased sedentary time. Several meta-analyses

have attempted to quantify this gap between clinical
trial efficacy and real-world effectiveness.”!'%*>~*
Dunkley et al concluded that at the same follow-up
time point, real-world adaptations have had a third
of the impact on weight outcomes as the DPP, and
about half of the Finnish Diabetes Prevention
Study’s weight outcome.’® Thus, DPPFit could
exceed these outcomes in a practical, scalable way
to reach many people.

In a 2012 meta-analysis by Ali et al, which
included only high-risk participants from the United
States, the mean percentage of weight change from
the 26 studies (n = 2916) was -4% (95% CI: -5.2 to
-2.8)."" In another meta-analysis of 22 studies (n =
5500) which was not limited to the United States,'°
the -2.6% weight change was like the -3% change in
weight in the present study. Even a 1kg loss in
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Table 4. Pre- and Post-Intervention Effect: Biometrics and Self-Reported Physical Activity Outcome from the

International Physical Activity Questionnaire

Baseline ~6 Months* Difference’ F statistic p-value
Mean (SE) Mean (SE) Mean difference (95% CI)

Weight (kg) 108.6 (4.8) 105.3 (4.9) —3.3(=6.2 to —0.5) 6.62 0.026
BMI (kg/m?) 38.8 (1.8) 37.6 (1.9) —13(-2.1t0 —0.4) 11.05 0.005
Systolic BP (mm Hg) 131.0 (2.9) 129.12.4) —-1.9(-7.2t03.5) 0.54 0.470
Diastolic BP (mm Hg) 84.7 (2.2) 77.9 (2.1) —6.8(—10.3 to —3.3) 16.8 <0.001
IPAQ
Walk (days/week) 2.9(0.7) 4.0 (0.8) 1.1(-1.0t0 3.2) 1.15 0.297
Moderate (days/week) 0.8 (0.3) 2.8(0.7) 2.0 (0.4 to 3.6) 7.03 0.015
Vigorous (days/week) 0.6 (0.2) 2.1(0.6) 1.5 (0.1 t0 2.9) 5.51 0.035
Total PA (minutes/days) 75.1 (14.5) 137.5(26.5) 62.4 (3.5 to 121.3) 5.01 0.039
Sedentary (minutes/days) 509.5 (48.7) 389.9 (39.0) —121.6 (=206 to —37) 9.07 0.007

*Mean follow-up was 6 months, ranging from 4.5 to 8 months from baseline. Means and standard errors from model for baseline and

follow-up values (time effect: 0 to 6 months).

TMean change with 95% CI. Analysis controlled for demographic and diabetes risk using the Finnish Diabetes Risk Test.
Abbreviations: BMI, body mass index; BP, blood pressure; CI, confidence interval; IPAQ, International Physical Activity

Questionnaire; SE, standard error.

weight may significantly reduce the risk of diabetes
incidence by 16%.° While only 19% of the DPPFit
cohort met the goal of >5% of total weight loss, 69%
of those that did not meet the weight loss goal still
achieved the physical activity goal.

Independent of weight loss, increasing moderate
physical activity to the recommended >150 minutes
a week reduces the risk of future diabetes incidence.’
Reporting of physical activity is not as consistent in
DPP translations as the outcome of weight, and of-
ten varies in its expression of activity (i.e., days per
week; minutes per day per week). For the 69% of the
DPPFit sample that did not meet the weight goal,
but did meet the physical activity goal, they could see
a44% lower incidence of diabetes.®

Independent of physical activity, several studies
have documented the link between sedentary life-
styles and metabolic disorders, insulin resistance,
and subsequent diabetes incidence.”®° Efforts to
increase physical activity do not equate to decreases
in sedentary time. It is important to demonstrate
this independence from physical activity goals, in
establishing sedentary time reductions as significant
to overall diabetes risk reduction.”®>° In the mea-
surement of sedentary behavior across all 3 treat-
ment arms in the DPP clinical trials, researchers
found that for each hour spent watching television,
the risk of developing diabetes increased by 3.4%
(hazard rado = 1.034, 95% CI: 1.004-1.065).
Sedentary time reduction was not an original goal
of the DPP trials, nor was any aspect of the

intervention specifically designed to address seden-
tary behaviors.”® The significant decrease in seden-
tary time in the DPPFit study may be a result of the
short follow-up time but could result from the use
of wearable devices that alert users to move.

DPPFit was a response to meet the needs of
physicians attempting to address diabetes preven-
tion for their patients. It is clear now that DPPFit
may also meet the needs of a population at risk for
diabetes who are unable to attend traditional pre-
vention programs. One strength of this study was a
fortuitous intersection of methods and timing. The
16-week remote pilot study of DPPFit started just
before the COVID-19 pandemic affected the
United States (See Figure 3). By mid-March 2020,
the United States and the state of Georgia had
declared a public health emergency. The COVID-
19 pandemic has created opportunities for remote
work, telemedicine, and technology-based appro-
aches to contactless care.’'™? As a result, Americans
are increasingly interacting virtually, reducing face-
to-face interactions. The DPPFit intervention is
remote and designed to require minimal contact to
meet the reality of time constraints on family medi-
cine clinics. The timing of this intervention through
the emergence of the COVID-19 pandemic demon-
strated the ability of virtual intervention delivery to
persist through a public health emergency.

As a nonrandomized pilot study, selection bias is
a study limitation. Participants were recruited ei-
ther by referral from their PCM, or if identified by
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Figure 3. Timeline of the DPPFit intervention and the Covid-19 pandemic in the US.
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their medical record data and inclusion criteria,
they were cleared for participation by the PCM.
Access to medical records was approved for recruit-
ment purposes only, so there was no analysis of
those enrolled versus. others who were recruited
but did not enroll. While the COVID-19 pandemic
did not disrupt the intervention delivery, the study
was limited in how and when follow-up data were
collected. For example, the study did not describe
whether participants had previously used Fitbits or
were at ease with the mobile technology. Another li-
mitation concerned the self-report of the baseline
and follow-up survey instruments. The present study
cannot measure the impact of sustained behaviors
over time. Follow-up research should extend beyond
6months and assess sustained behavior change at
regular intervals (i.e., 12, 18, and 24 months).
Further research is needed to address these limita-
tions through use of a randomized controlled design,
more thorough screening, surveying participants on
prior use and comfort with technology, and under-
standing participant use after the intervention ends.
Some limitations were cost-reducing methods,
and therefore are also strengths of the present study.
Following consent into the study, the FINDRISC
provided a more comprehensive diabetes risk index*®
without the use of costly glucose tolerance-based
testing. This use of a validated risk test is both a
strength for lowering the overall cost of the interven-
tion and a limitation in terms of the absence of clini-
cal measures of glucose tolerance and risk.
Leveraging technology as a substitution for per-
sonnel effort and resources may also be a cost-sav-
ing method to delivering the DPP in family
medicine patients. The integration of Fithit® tech-
nology is particularly appealing as there are dozens

of Fitbit devices that are compatible with its app,
allowing users with varying levels of purchasing
power to take advantage of the Fitbit mHealth
interface. It is clearly a strength that this interven-
tion costs as little as $102.21 ($2.26 text messages
plus $99.95 Fitbit device) with a fitness tracker and
requires less time effort from family medicine clinic
staff, lowering the cost of personnel resources.
Clinic patients already using Fitbits will only need
to sign up to receive the automated text messages,
at a cost of $2.26 per patient. For comparison, the
CDC estimates the average cost of participation in
the N-DPP around $417 per person.**

In conclusion, the outcomes of the initial pilot
study demonstrate a scalable strategy for the N-
DPP as DPPFit and provide practical tools for
clinicians and communities. As an adaptation,
DPPFit is not intended to compete with the N-
DPP classes, but rather parallel these initiatives
and offer options to patients unable to connect
with existing programs. The remote and technol-
ogy-based format of DPPFit may be suitable as an
alternative option where barriers to access or par-
ticipate in the N-DPP render it inaccessible.’” The
results from this study suggest that remote dissem-
ination of intervention materials, supplemented by
activity and food tracking technology, may be both
a feasible and acceptable way to deliver diabetes
prevention in primary care settings.

Steven S. Coughlin, PhD served as the faculty advisor of this
research study and continues to contribute mentorship and
guidance to advance this important work. We would also like to
thank the co-investigators on the original study who were not
involved in this manuscript, but were nonetheless significant
contributors: Jack Ellis, DO; Judith Anglin, PhD; and Jennifer
Waller, PhD.
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Appendix: DPPFit Daily Message Content

With few exceptions, including hyperlinks for Fitbit® app use, the text message content and images for
the DPPFit intervention came from the 2012 National DPP Curriculum, which was created through the
original DPP copyright: ©1996 by the University of Pittsburgh, developed under cooperative agreement
number UO1-DK48489 by the U.S. Department of Health and Human Services.

Template ID

Message Content (*includes image/MMS)

DPPFit_0

DPPFit_I_1

DPPFit_I_2
DPPFit_I_3
DPPFit_1_4
DPPFit_I_5
DPPFit_1_6

DPPFit_1_7

DPPFit_2_1

DPPFit_2_2
DPPFit_2_3
DPPFit_2_4
DPPFit_2_5
DPPFit_2_6

DPPFit_2_7

DPPFit_3_I

DPPFit_3_2

DPPFit_3_3

DPPFit_3_4

DPPFit_3_5

DPPFit_3_6*

DPPFit_3_7

DPPFit_4_1

DPPFit_4_2

DPPFit_4_3

DPPFit_4_4

DPPFit update! Please save this # in your contacts as DPPFit. Your daily messages will
come from this # and begin tomorrow!

Week 1: Welcome to DPPFit

Welcome to DPPFit! The aim is to reduce diabetes risk through weight loss and
increased physical activity. You Can Do It! We know that change is not easy, but we are
here to help you through it!

Losing 7% of your body weight may prevent you from getting type 2 diabetes or heart
disease. You will look and feel better. Your health will improve.

Increasing physical activity to 150 minutes a week can reduce your risk of diabetes. The
Fitbit® will help you keep track of those minutes!

You can make healthy choices that will reduce your risk for type 2 diabetes. Together we
will take it one step at a time!

How can we stop ourselves from getting type 2 diabetes? Participating in DPPFit to lose
some weight and become more active can prevent diabetes!

Sleep is just as important as nutrition and physical activity in preventing diabetes.
Consistently sleeping 7+ hours a night (all week) can reduce your risk!

GOALS are an important part of DPPFit and any lasting lifestyle change. Take time
today to set some realistic goals for YOU through the Fitbit® App. The link below will
walk you through goal setting in the Fitbit® App:
https://www.wareable.com/fitbit/how-to-change-goals-on-fitbit-6847

Week 2: Be a Fat and Calorie Detective

To be a Fat and Calorie Detective we first need to track everything we eat and drink.
The Fitbit® App can help track food, calories, and fat at the same time!

https://help.fitbit.com/articles/en_US/Help_article/1375 htm#

We must be honest about everything we cat and drink in order for this to work. If food
tracking in the App is difficult, try writing it out and adding it later.

Healthy cating means cating less fat and fewer calories. Eating too much fat is what
makes us fat. By cating less fat, we can lose weight!

Fat has the most calories of all the foods we cat. Fat contains more than twice the
calories as the same amount of sugar, starch, or protein.

1 pound of fat=3,500 calories. This means that if you want to lose 1 or 2 pounds each
weck, cat between 500 and 1,000 fewer calories every day.

Research suggests that tracking what we eat and drink may be the most effective way to
lose weight. How is your food log going? Keep trying and keep it up!

Food Labels: If you eat a larger serving than the size on the label, you will be eating
more calories and more fat grams than are given on the label. Keep up the detective
work!

Week 3: Three Ways to Eat Less Fat and Fewer Calories
1. Eat high-fat and high-calorie foods less often (frequency)

Example: If we eat French fries every day, eating them just once a week makes a big
difference.

Try to write down several ways you could eat high-fat and high-calorie foods less often.
Refer to your tracking to see what those foods are.

2. Eat smaller amounts of high-calorie foods (quantity).
Example: Use a spoon instead of the ladle to pour on salad dressing at a salad bar.

Think of a high-calorie food you typically eat. Cutting back even a little on the amount
of the high-calorie foods you typically eat can make a big difference!

3. Eat low-fat and low-calorie foods instead of high-fat, high-calorie foods.

Example: Eat baked/skinless chicken instead of fried breaded chicken.

Use the example table to identify your top 5 high-fat high-calorie foods. Which of the
tools on the right would work for those foods?

‘The 3 Ways to Eat Less Fat

5 high-fat foods Twill catitless | I will eata Twill eata
e oen: smaller amount: | lower-

Using yesterday's table, ask yourself:
What will I need to carry out my plan?
What problems might I have cutting down on these foods, and how will I solve them?

Week 4: Healthy Eating

Healthy eating is determined by both what we eat and the way we eat. To eat healthier,
try to eat at regular times. Also, eat slowly to digest food better.

Do not skip meals. Try to eat at the same time each day. Regular meals will also keep
you from getting too hungry and losing control. Eat 3 meals a day and 1 to 2 healthy
snacks.

Do not eat while watching television or doing anything else that can take your attention
away from your meal. You are more likely to eat more than you intend.

Eat slowly. Try pausing between bites. Eating slowly will help you digest your food

better and be more aware of what you are eating. Drink water with meals and enjoy the

taste of your food. )
(continued)
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DPPFit 4_5

DPPFit 4_6

DPPFit 4_7

DPPFit_5_1

DPPFit 5 2

DPPFit_5_3

DPPFit_5_4

DPPFit_5_5

DPPFit_5_6

DPPFit 5_7

DPPFit 6_1

DPPFit 6 2

DPPFit_6_3

DPPFit 6_4

DPPFit_6_5

DPPFit_6_6*

DPPFit_6_7*

DPPFit_7_1

DPPFit 7 2

DPPFit_7_3

DPPFit_7_4

Don't worry about cleaning off your plate. Serve yourself smaller portions to begin with.
The greatest waste of food is eating more than you want or need.

MyPlate is a general guide to healthy eating. It is based on the latest research about
nutrition and health.

Go to https://www.choosemyplate.gov/ to learn more.

Use tools like MyPlate to help you choose healthier foods in amounts that you need. Go
to https://www.choosemyplate.gov/ to see what tools you can use.

Week 5: Move Those Muscles
The physical activity goal for this program is 150 minutes (2 1/2 hours) each week. The

important thing to remember is that we will work up to this. It's a goal. We will start with

where you are and we will increase your activity level slowly, steadily, and safely.

Before you start any activity, think about how active you are now and how active you
were in the past. Think also about your likes and dislikes when it comes to being active
or inactive.

-Write a short list of what you like most about being active.

Being physically active has many benefits. It helps improve our general well-being by

keeping weight off, improving our mood, increasing our energy and ability to get around,

and reducing stress.

It can take up to 4 weeks to work up to the goal of 150 minutes of activity a week. Pick
activities you like. Spread the weekly total over 3, 4, or more days per week. Work up to
this goal slowly.

Physical activity makes our heart, lungs, and bones stronger, and it may reduce back pain

and injuries. It also helps lower our risk.

Use your Fitbit® to make physical activity easier by doing it with another person.
Fitbit® community allows you to socialize with others being active. Anyone with a
Fitbit® can be part of your Fitbit® community. The article below will show you how to
add friends and more:

https://help fitbit.com/articles/en_US/Help_article/1858.htm#addfriends

Physical activity can also be fun. Use your Fitbit® to challenge yourself or others to be
physically active. The link below will provide more information how to do this:
https://help fitbit.com/articles/en_US/Help_article/1531 htm#start

Week 6: Being Active — A Way of Life

This week is about making active lifestyle choices. All through your day, choose active
options instead of less active ones. Every minute adds up to a "more active you."
Active Choice:

1. Take the stairs instead of the elevator

2. Park farther away to walk more.

Other Active Choices:

3. Walk to the mailbox or a neighbor's house instead of driving.

4. Walk around the outside of a store before going in.

5. Do some activity while watching TV. For example, write an exercise bike or lift

weights.
Every day set aside 20 to 30 minutes of time to be active. If one block of time does not
work, think about trying smaller blocks of time:

-15 minutes twice a day

-10 minutes three times a day (morning, afternoon, and evening)

Replace less active blocks of time with active ones:
-Walk for half an hour instead of watching an extra half-hour TV.
-Instead of reading a book seated, read while on an exercise bike.

Being active doesn't have to mean trip to the gym or walking for a long time on a
treadmill. You can be active anywhere. The place is not important. What is important is
finding the time to be active and being active regularly throughout the day.

You'll be surprised at how easy it can be!

Keep it safe. Stretching is one of the best ways to keep sote and asy Sreches
muscles from becoming sore, cramped, or injured. Stretching o
also helps you be more flexible and feel relaxed. The
attached picture provides information about safe and easy
stretches.

Safe and easy stretching continued.... Soto o By Sreches continund)

Week 7: Tip the Calorie Balance

About calories: There is a reason we eat calories - our bodies need them to survive.
-Our body uses calories for all its functions, even breathing and sleeping. And of
course, moving.
-Calories are a measure of the energy value of food and drink. When we eat food, we
take in calories.

A rule of thumb is that one mile of brisk walking uses about 100 calories. Most people
walk a mile in 15 to 20 minutes. So, you can see that it would take many miles to burn
off a high fat meal.

How many calories and how much physical activity is needed to tip the balance in favor
of losing weight?

This varies person to person. The best way to tip the balance is to both reduce the amount
we cat and increase the time we are physically active.

You can use the Fitbit® App to log food and automatically track your calorie intake. By
wearing your Fitbit® tracker all day, you can track your activity. This will give you a
measure of your calorie balance.

(continued)
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DPPFit_7_5*

DPPFit 7_6

DPPFit_7_7*

DPPFit_8_1

DPPFit_8_2

DPPFit 8_3

DPPFit_8_4*

DPPFit_8_5*

DPPFit_8_6

DPPFit_8_7

DPPFit 9_1

NOTE: To have a healthy well-balanced diet, be sure that you do not eat fewer than
1,200 calories a day!

To lose: Tip the balance by this number:
3,500 fewer calories per week

1 pound per week (or 500 fewer each day)
5,250 fewer calories per week

| 1% pounds per week _| (or 750 fewer each day)
7,000 fewer calories per week

2 pounds per week (0r 1,000 fewer each day)

We are nearly at the halfway point of this program, and you have already made many
positive changes. Take time to write down the changes you have made so far in these
areas:

-Being more active

-Eating less fat and fewer calories

Set a goal for total physical activity minutes this week and use the table to plan your
activities.

-Try setting aside one block of time or 2 to 3 shorter periods of time for physical
activity.
-Make sure to plan activities M""

onday

you LIKE to do. Tucsday
Wednesday
Thursday

What | will do When Minutes

Friday

Saturday

Sunday

Total minutes for the week:

Week 8: Take Charge of What’s Around You

Understanding Cues:

We often eat or drink because something triggers our desire for food. These triggers are
called cues. Food cues affect how much we eat and can be a problem when they lead us
to overeat.

Taking Charge:

When we respond to a food cue in the same way over and over again, we build a habit.
When faced with the food cue, we respond without thinking. Once a habit forms, it

becomes hard to break. Changing behavior requires us to take control and stay in control.

The first step to overcoming the habit of eating too much is to become aware of our food
cues.

Remember it takes time to break old habits and build new, healthier ones.

Change does not happen overnight.

As always, we will do it together!

For each of us, the cues that make us want to eat are different. Some common cues are:

*Hunger

*What we are thinking or feeling Cue Makes us want to eat

*What other people say and do We seea carton of ice cream ee cream

*Sight and smell of food We turn on the TV Potato chips
We 0 to the movies Popcom

Examples of the effect of some cues
are in the table below.

Food cues are not always bad. But they can become a
problem if they get in the way of our efforts to eat less Lokl ok
fat and fewer calories. Ideas for dealing with negative
food cues are in the picture above.

At dsk unbesthy sk beought
o bome

Keep high-fat and high-calorie foods out of your house and workplace.

- Or, if you can't, keep them out of sight.
Keep low-fat and low-calorie choices easy to reach, in sight, and ready to eat.
- For example, keeping fresh fruit on the counter.

When you eat, do not do anything else.
- For example, do not eat while watching TV, or working on the computer.

Shopping Tips:

Make a shopping list ahead of time. Stick to the list!

Avoid shopping when you are hungry.

Avoid sections in the store that tempt you.

Where available, order groceries ahead of time and do curbside pick-up.

Week 9: Problem Solving

When working on changing our lifestyle to healthy eating and physical activity, our
problems can be as small as a schedule change or as big as an injury. No matter what the
problem is, we can take steps to keep it from getting in the way of progress toward our
goals.

We will go over each of the 5 Steps to Problem Solving in detail this week.
1. Describe the problem.

2. List all of your options.

3. Pick what seems to be the best option and try it.

4. Make a plan for putting the option into effect.

5. Follow the plan.

(continued)
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DPPFit_9_2*

DPPFit_9_3*

DPPFit_9_4*

DPPFit_9_5*

DPPFit 9 6

DPPFit 9 7

DPPFit_10_1

DPPFit_10_2

DPPFit_10_3

Step 1. When describing the problem, do the following:
+ Be Specific
+ Look at what led to the problem.
+ Find the action (or behavior) chain.
+ Try to see the links in the action chain. Look for --
- Cues that make you want to eat or be inactive
- People who do not support you.
- Thoughts or feelings that get in your way.

Step 2: Brainstorm Your Options s Lk nSuats SomeofSwra'sOptons
Dot T

Think of all the options you have for Fowmsey. 1 ol e st kg o piess

overcoming the cues you listed in Step 1. Pair St trosedand | ) i, Gt kg bt ok ey

them with each event in the action chain that s

Q Get support froma coworker.

led to the problem.

[Come home fired upsct, [ @ Gofor a walk afer work o amwind.
and hungy.

’ Q Eata healhy snack.
El

Q Plan something; o do immediately after
ariving home. (For example, g outin the
yard,cleana coset)

[Sow coovies on counter

Step 3: Pick One Option to Try

You have thought about a lot of options, and now it's
time to pick one. Follow these guidelines for picking the
best option for you.

+ Weigh the pros and cons of each option.

« Choose one that is likely to work and that you can
do.

+ Try to break as many links as you can, as soon as
possible.

¢ T avoid the conkiesif | oot by
e it it lce

 Evenif cutlanch Ly il come
oo

Step 4: Make a Positive Action Plan Your P saipn
Your plan should include each action you will take to - o ekt
make a change in your eating cues. See the example of
the actions Sarah will take. et QRS ATt e
[y, 9 Septr o g
2 Pk e i
s

ol o s o ke my sccess.
oy,

Step 5: Try It!

This final step is to put your plan into action.

Try your plan. Afterwards ask yourself these questions:

1. Did it work?

2. If not, what went wrong?

3. What can I do next time to make this plan work better?
4. What other plan can I try if this one will not work?

Problem solving is a process. If your plan does not work, then try each step again.
Remember: Do not give up!

Plan for the coming week:

Keep track of my weight, eating, and physical activity.
Try my positive action plan.

Answer these questions:

- Did my action plan work?

- If not, what went wrong?

- What could I do differently next time?

Week 10: Four Keys to Healthy Eating Out

The Challenge of Eating Out

Eating out is a way of life for many people, but it can be a challenge for people who are
trying to eat healthy. However, it can be done. It just requires some planning and careful
choices.

This session will cover the Four Keys to Healthy Eating Out.

1. Plan ahead

2. Ask for what you want

3. Take charge of what's around you

4. Choose foods carefully

1. Plan ahead
+ Call restaurants or go to their websites to find out about low fat, low calorie choices
on the menu.
« Select a restaurant that offers low-fat, low-calorie choices.
+ Do not drink alcohol before eating.
+ Eat a small, healthy snack or drink a large, low-calorie or calorie-free beverage
before you go out.
2. Ask for What You Want
« Ask for low-fat, low-calorie foods
+ ask if foods can be cooked in a different way (I.e. baked not fried)
+ Order salad dressing, gravy, sauces or spreads on the side.
« Ask for less cheese or no cheese.
« Before or after the meal, have the amount you do not want to eat put in a container to
take home.
(continued)
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DPPFit_10_4

DPPFit_10_5

DPPFit_10_6*

DPPFit_10_7

DPPFit_11_1

DPPFit_11_2

DPPFit_11_3

DPPFit_11_4*

3. Take Charge of What's Around You

Be the first to order.

+ You will be less likely to order unhealthy meals at other people order.

Keep foods off the table that you do not want to eat.

« Ask the server to remove bread and butter from the table.

Ask the server to remove your plate as soon as you finish.

+ You'll be less likely to pick at the leftover food on your plate when you're already
full.

4. Choose Food Carefully

Watch out for these high-fat words on menus!! (au gratin, breaded, buttery, creamy,
fried, seasoned, rich)

*Look for these low-fat words instead: BAKED, BROILED, GRILLED, ROASTED,
STEAMED.

Use these tips for choosing your foods.

+ Be cautious of sauces.

+ Think about what you really need to eat.

+ Trim fat off meat.

+ Take skin off chicken.

No matter which restaurant you go to, you  [Tesmest CAUTION
. . Type. Lowfat choices  choices
can make low-fat, low-calorie choices. e e o ot [+ o o s o
Puza. o
Note that most restaurants serve a tossed e s 9
Lo . o e T R e
salad - a low-fat choice if topped with e |* S N =
S . : -
lemon juice, vinegar, or low-fat dressing. e
s
Maxican |+ Sottacos (com o o toras) [+ Fred ke, otka chigs
-5 o S o acante
oo [} Sr RO e
B~ - Fownin
: T
=~ Lo rancon
. i crin o
s ey
T s
sasoos | e W psies
S Sve o S T o T
L] i ort i mr-;mmm-

Explore nutrition information from popular fast-food restaurants below:

Arby’s: http://www.arbys.com/

Burger King: http://redesign.bk.com/en/us/menu-nutrition/index.html
Chick-Fil-A: http://www.chick-fil-a.com/#nutritiondata

Domino’s: http://www.dominos.com/home/menu/lighteroptions.jsp

KFC: http://www.kfc.com/nutrition/pdf/kfc_nutrition.pdf

McDonald’s: http://nutrition.mcdonalds.com/nutritionexchange/nutritionfacts.pdf
Subway: http://www.subway.com/applications/NutritionInfo/index.aspx?WT.mc_id=C-
SB-NAV&WT.mc_ev=mainNav-MenuNutrition

Taco Bell: http://www.tacobell.com/nutrition/information

Wendy’s: http://www.wendys.com/food/pdf/us/nutrition.pdf

Week 11: Talk Back to Negative Thoughts

Overcoming Negative Thoughts:

Positive thoughts are thoughts that make us feel good about our progress. Negative
thoughts cause us to lose hope or to stand in the way of our progress. A negative thought
is usually a criticism of ourselves. We become angry with ourselves for something as
simple as eating a piece of cake or not going for a walk.

We are all human, so we all have negative thoughts from time to time. However, we
must try to overcome them because they often lead us into doing even more eating and
less activity rather than the reverse.

The Negative Spiral

Suppose you come home after a hard day at work. You think to yourself, "I am tired of
working so hard. I am sick of this program. I can never eat what I want."

This negative thought might lead you to eat some potato chips. And then you think, "I
did it again. I will never lose weight." So, you go on to eat more chips. Does this sound
familiar? We’ve all done this, so please don’t give up just because you ate one or two
unhealthy items.

If you begin to lose hope because of this chain of thoughts and unhealthy actions, take a
deep breath and start again.

You are worth it!

The Habit of Negative Thoughts

Negative thinking can become a habit. One goal of this program is to help you recognize
negative thoughts as they occur and to teach you to talk back to them.

Talking back to negative thoughts means that you must first catch yourself having the
negative thought. Imagine saying "Stop!" to yourself. Then, talk back with a positive
thought. An example of a positive thought would be to praise yourself for what you’ve
already accomplished. Doing so will help stop the cycle of negative thinking we all

experience.

Everyone has negative thoughts. This table Type of Negative Thought Exanple
helps explain the different types of negative GoodorBag  |* oo peoddiiogoos | Aok s 30 o0
thoughts. - st e

+ 1s0n oot me proyam

[+ armes thers orprioms | Thave 1y thase coskis.
Exmee = st cae tiands Grop -
+ Cisma 1 ot bo stie to bt

¢ ot saustons

[+ Expects o sways mase . |1 shous have esten ess
Shond e crace sossant”

[+ Gats sotap tortaiee

[+ Losassoanger

NotAsGoodAs |* Comosres se11050mecne | v ot wo pounds s
s woek. 30| byt ane.”

[+ Bames satior ot gong a5
et 33 smacra ese

PRI e T peogramis oo hars.

1 mich 33w rgm "
[+ Onen tosows e cer s et
e v
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DPPFit_11_5*

DPPFit_11_6*

DPPFit_11_7

DPPFit_12_1

DPPFit_12_2

DPPFit_12_3

DPPFit_12_4

DPPFit_12_5

DPPFit_12_6

DPPFit_12_7

General way to stop negative thoughts:
“good” or
foods
1. Catch yourself. Think, "I am being L —— sk o 1 k0
negative about myself." cake L wlnverdo el
e —[Fovey
2. Say "Stop!" to yourself. Say it out loud.  |" e row o
Picture a huge, red stop sign. Shoud o
o ot
vemngan s
[Fotssgoagos G
Ghowp
o 1 iy something Gfieent next tme.”
Using the table, follow these steps to e e i
practice replacing a negative thought with a
positive one: o
1. Write the negative thoughts you've had. o]
2. Say each thought out loud. Then say, o
"Stop!" fro)
3. Talk back, again out loud, with a positive ¢
thought. Write down the positive thought. J
@
e

During the next week I will -

+ Keep track of my weight, eating, and physical activity.

+ Catch myself when I have negative thoughts.

+ I'll practice stopping the negative thoughts and talking back with positive thoughts.

Week 12: The Slippery Slope of Lifestyle Change

The Slippery Slope of Lifestyle Change
We know that sometimes change is hard. It's not easy to be the best we can be. Nobody's
perfect, and slips happen.
What are slips?
Slips are times when we do not follow our plans for healthy eating or being active. Slips
are normal. If you haven't already had a slip, you will surely have one in the future.
However, no need to worry. Slips do not always hurt our progress. What hurts our
progress is the way we react to slips.

Why do we slip?

Because we are human. However, different things cause different people to slip. We
talked about cues that make us eat or not be active. Moods or feelings cause many of us
to slip from healthy eating. Some of us overeat when we are happy. Some of us overeat
when we are bored. What causes us to slip is a habit, something we learned over time.

What if we slip?
The way we react to slips is also a habit. We can learn a new way to react to slips that
will get us back on our feet again.

As you go forward with this program, remember two things: slips are normal and to be
expected. Just about everyone who tries to lose weight and be more active has slips. A
slip is not a problem. Just get back on your feet and continue to work toward your goals.
So, after you slip:

1. Talk back to negative thoughts with positive thoughts.

Negative thoughts are your worst enemy. Talk back. "I am not a failure because I
slipped. I am back on my feet again."

2. Ask yourself how the slipped happened. Learn from the slip. Can you avoid the cue in
the future? Will you be able to handle the situation better?

3. Regain control immediately. Make your very next meal a healthy one. Get back on
schedule with your activity plan right away.
So, after you slip continued...

4. Talk to someone supportive.
Call someone in the program or another friend and discuss your new plan for handling
slips. Commit yourself to a new effort.
5. Focus on all the positive changes you made.
You are making lifelong changes, and slips are just part of the process.
Just remember this: give yourself permission to fall short once in a while.
Overeating once, no matter how extreme, will NOT ruin everything.
To avoid slips from your healthy eating, spend a moment thinking about how you slipped
in the past, and how you might handle similar situations better in the future.
1. Describe one thing that caused you to slip from healthy eating:
2. Can you avoid it in the future? If so, how?
3. Make a plan for how to get back on your feet the next time you slip:
- Twill:
- Roadblocks that might come up:
- I will handle them by:
1 will do this to make my success more likely:
To avoid slips from being active, we can learn from past experience. Think about the
situations that caused you to slip from being active in the past and how you might handle
similar situations now.

1. Describe one situation that caused you to slip from being active:
2. Can you avoid similar situations in the future? If so, how?
3. Plan for how to get back on your feet the next time you slip:

-Twill..
- Roadblocks that might come up:
- I will handle them by:

1 will do this to make my success more likely.
(continued)
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DPPFit_13_1

DPPFit_13_2

DPPFit_13_3

DPPFit_13_4*

DPPFit_13_5

DPPFit_13_6*

DPPFit_13_7+

DPPFit_14_1

DPPFit_14_2*

Week 13: Jump Start Your Activity Plan
Jump Start Your Routine
After a while, your activity routine might become a little boring. Boredom is a problem
because it may cause you to slip back into old habits. It is important to do something to
keep your routine fresh and fun. Find ways to jump start your activity routine, giving it
new energy.
Adding Variety
You may choose not to do the same activity day in and day out, every season of the year.
You are making lifelong changes and being active is something you will be doing for the
rest of your life. Build some variety into your routine and find ways to make it fun.

Improving Your Aerobic Fitness

As you increase your aerobic activity, you will also improve your aerobic fitness. As you
exercise your heart, it will become stronger over time. As your heart becomes stronger,
you will notice that it is easier for you to do things, like walking up stairs while carrying
groceries.

Your Fitbit® automatically tracks your heart rate. For more information, visit:
https://www fitbit.com/us/technology#heart-rate

Ways to Prevent Boredom Ways to prevent p—
If you get bored doing one activity, you might slip Do someting new.

back into old habits of not being active. Think about
ways to prevent boredom. Some are listed below. You [ostesmesciiyi
can add examples that would work for you.

Beactiveasawayto
be social.

Make being active fun.

Challenge yoursel.

Improving Your Aerobic Fitness

Heart rate is a good measure of intensity. Raising the intensity of our physical activity
increases our heart rate and improves how well our heart works.

The heart is a muscle. And just as with any muscle, we must exercise it to make it
stronger. We exercise the heart by making it beat faster than normal.

As your heart becomes stronger, you’ll notice that it's easier for you to do things, like
walking up stairs while carrying groceries. The reason is that, as your heart becomes
stronger, your aerobic fitness improves. Aerobic fitness means that your heart does a
good job of pumping oxygen through your blood to your other muscles (for example, the
muscles in your arms and legs).

F.LT.T. PrinciplesNot all forms of activity
will strengthen your heart. Only activities that ELT:T:Brinclole Makdag k Work
are "]f‘-l-T-T-" will wor_k the heart '_“‘_‘SCIQ- The ey L s epeaweckc b7 dhgs e e et
principles above describe how activity should active Increase the frequency slowy.
take place to get the most benefit.
Intensity ‘While you're active, you should breathe fast enough
work while active: ) N
el breathing and fatking, slow down.
As you do regular activity overtme, your heart will
ot beat s fast and you will need 1 do 8 more
challenging acivity n onder 1 gt the same benefits.
How hard are you working? e e
By paying attention to our bodies, most of us ltensty | Raing Descrption FATY.Range
can tell how hard we are working. Rate = ad # SO .
yourself on the scale below, by checking the vory U psem s iy
box that shows how you feel when you are e 1am e reang e
active. aasty? ]
Somweat oot s 1can x| Sayinthis range.
o
o ooy e
Very Hord “ 1 Slow down. Rest
Very. Vory  catch my breath o talk.” for 3 whie.
Vord

Week 14: Make Social Cues Work for You

The Power of Social Cues

Social cues are occasions that trigger us to behave in a certain way when we’re around
other people. Social cues sometimes make it hard to stay on track with healthy goals.
The best way to overcome social cues is to stay away from them. But staying away is not
always possible. In such a case, we can try changing the cue or responding differently to
it.

Not all social cues are problems, however. Some social cues will help you eat healthier
and be more active.

Social cues involve other people, not just Problem social cues Examples in your life
ourselves. When we react to a social cue in
the same way over and over, we build a
habit. The other person has also learned a
habit. When two people are involved, )

f e .. |Being offered (or pressured to
breaking a habit is even harder than when it |ea) problem foods.
is just you who must adjust to change.

The sight of other people eating
problem foods or being inactive.

Being invited to do something
inactive such as watch a movie

The table includes examples of negative and eat popeamn.
social cues. What examples have you
noticed in your own life? Hearing complaints, especially
: about eating or not cating
something.

(continued)
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DPPFit_l14_3*

DPPFit_14_4

DPPFit_14_5

DPPFit_l4_6*

DPPFit_14_7

DPPFit_15_1

DPPFit_15_2

Not all social cues are problems, however. The table includes some examples of helpful
social cues.

Helpful social cues Examples
Do you have examples of social cues that have
5 < The sight of other people eating
helped you be more active and eat healthier? healthy foods or being active.

Being offered healthy foods or
invited to do something active.

Being praised.

We can change social cues. Or we can change how we react to them.

1. Stay away from the cue, if you can.

+ For example, move to a different room when someone is eating a tempting food.
+ Spend time with people in ways that do not involve eating.

2. Change the cue, if you can.

« Discuss the problem with those involved.

+ Think of other options.

« Tell the other person about the program and your efforts to lose weight and be more
active.

3. Practice responding in healthier ways to offers of unhealthy food.

+ Say “No, thank you.”

+ Respond in a gentle but firm manner.

Some social cues are helpful for staying on track. Here are a few examples.

O Spend time with people who are already active and make healthy food choices.
O Put yourself in places where people are active.

O Set up a regular date with others to be active.

O Ask your friends to call you to remind you to be active.

O Bring a low-fat or low-calorie dish to share when you go to a dinner party.

O Be social by doing something active. Take a walk and talk.

‘What examples do you have from your life?

O Other:

O Other:

Take a minute to think about who o T T People Who Can
supports your goals or who would [Sore Towdatortow-catore oods or meats. -
support your goals if you asked them o e

to. What do they do, or what could Clearthe .

they do to help you? el coohng SRERE D0 € e vl s

Praise my efforts 1o eat heakihier f00ds.
Other:
Other:

Ways Others Can Help Me Be More Active e

Gofora
Plan social events around being actve.

Babysitfor me 501 can take a walk.
10 be active.

Work to achieve and maintain the program goals with me.
Other:
Other:

My Problem Social Cues

1. Describe a social cue that is a problem for me.

2. Pick one idea from this session for changing the problem social cue. Choose one that
is likely to work and that I can do.
3. Create a positive action plan.
- Twill:
- When?
- I will do this first:
Roadblocks that might come up:
I will handle them by:

I will do this to make my success more likely:

Week 15: You Can Manage Stress
What is Stress?
Stress is a part of life and occurs when we tense up in response to pressure. Stress is what
happens to us when we allow events or situations to overwhelm our ability to cope with
them. Any change, good or bad, big or small, can cause stress.
The old saying “An ounce of prevention is worth a pound of cure” is certainly true when
it comes to stress. It’s best to avoid stress whenever we can. However, if we cannot
avoid stress, there are ways to cope.

Stress and Diabetes

Why are we talking about stress in this program? Many people react to stress by
changing their eating and activity habits. Some people eat and drink too much as a way
to deal with stress, and others may stop eating. Some people become very inactive and
withdrawn.

We understand that it is stressful to participate in this program and to think about all the
lifestyle changes we suggest. Changing behavior and asking your family to make
changes to help you can create stress.

(continued)
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DPPFit_15_3

DPPFit_15_4

DPPFit_15_5

DPPFit_15_6

DPPFit_15_7*

DPPFit_16_1

DPPFit_16_2

When you have time, answers the questions below to better understand how you feel
stress.

- What situations make you feel stressed?

- How do you feel, physically and mentally, when you are stressed?

- What do you do differently when you get stressed?

Ways to Prevent Stress
O Say “No” when asked to do something you do not want to do.
+ Try to say “Yes” only to important matters.
O Share some of your workload with others.
O Set goals you can reach in a realistic time.
O Take charge of your time.
+ Make realistic schedules.
+ Get organized.
O Use problem solving techniques (Week 9)
« Describe the problem in detail.
+ Think of all your options.
+ Pick one option to try.
+ Make an action plan.
« Try the plan. See how it goes.
+ Plan ahead.

Ways to prevent stress cont...
O Plan ahead
+ Think about the kind of situations that are stressful for you.
+ Plan how to handle them or to work around them.
O Keep things in perspective. Remember your purpose.
+ Think of all the good things in your life.
+ Remember why you joined this program.
O Reach out to people for support.
O Be physically active. Physical activity is a great stress reducer

When you cannot avoid stress:

O Catch the stress early.
+ Learn to be aware of the signs that show you are getting stressed.
+ Write down 3 signs that you are getting stressed:
+ Stop yourself as soon as you realize you are stressed.

O Take a 10-minute time-out
+ Move those muscles. Go for a walk, a bike ride, or do another activity you enjoy.
+ Breathe. Take a full, deep breath. Use your Fitbit® for a guided breathing exercise
to relax (https://help.fitbit.com/articles/en_US/Help_article/2077.htm#start).
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Week 16: Ways to Stay Motivated

Congratulations!
This is the last week of the 16-week program. From now on, you will have the tools and
information to continue your work toward a healthier lifestyle.
Think about all the great progress you've made. If you have met your goals -- GREAT!
If you are still working on them -- GREAT! You have what you need to succeed. Just
don't give up!
Ways to Stay Motivated
1. Stay aware of the goals you’ve already reached and the goals you plan to reach.

O What did you hope to achieve when you first joined this program?

O Have you reached these goals?

O Were there any benefits to being in the program that you did not expect?

O What would you like to achieve over the next 6 months?
2. Recognize your successes.

O What changes in your eating and activity do you feel proudest of?

O What was easier than you thought it would be? What was harder?

(continued)
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Ways to stay motivated cont...
3. Keep visible signs of your progress.
O Post weight and activity graphs on your refrigerator door.
O Mark on a chart your activity milestones toward a specific goal.
O Measure waist or belt size once a month.
4. Keep track of your weight, eating, and activity.
O Record your activity daily.
O Record everything you eat every day.
O Record your weight once a week on:
O How have you varied your activity?
O How do you vary meals and snacks to avoid becoming bored?
O Can you think of some new ways to vary your food choices?

Ways to stay motivated cont...
6. Identify new ways to challenge and reward yourself.

O Develop ways to reward yourself when you meet new challenges.

- Challenges: Should be specific, short-term, and realistic.

- Rewards: Something you will do or buy if, and only if, you succeed in your
challenge.

O What are some non-food ways you can reward yourself for meeting a challenge?
7. Create some friendly competition.

O Set up a friendly contest that everyone wins. That is, everyone will lose weight, or
everyone will be active, even if one person loses more or does more.

O What ideas do you have for a contest? The Fitbit® app has many options for friendly
competition to get moving.

https://help.fitbit.com/articles/en_US/Help_article/153 1.htm#start

Ways to stay motivated cont...
8. Remember, slips are normal.
O If you do slip, focus on how to get back in the game. Stay motivated.

9. Look to others for help in staying motivated.
O Call some in the program or a friend for encouragement and support.

A key part of keeping on track with healthy habits is staying motivated. The ideas for
staying motivated from this week have worked for others, but it is important to find out
which ideas work best for you.

Create Your Plan to Stay Motivated
Using the examples of methods to stay motivated that have worked for others, create
your own a plan to stay motivated.
1. Choose one way to stay motivated that would help you now.
Make a positive action plan:
- Twill:
- When?
- I will do this first:

Roadblocks that might come up:
I will handle them by:

You should have received information about your follow-up by e-mail. If you haven't,
please respond with a good e-mail and the information will be resent. You did it!
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