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Abstract

Background COVID-19 lockdowns in March 2020 forced National Diabetes Prevention Programs (DPPs) to pause,
cancel or reformulate. This qualitative study sought to (a) document if/how New York City(NYC) DPPs adapted
and served participants during lockdowns, and (b) identify successes and challenges to operating programs dur-
ing the lockdowns and restrictions on social gathering.

Methods Researchers contacted 47 CDC-registered DPPs in NYC. Eleven DPP directors, lifestyle coaches, and coordi-
nators involved in program implementation completed 1-hour semi-structured virtual interviews and received a $50
gift card. Interviews were recorded, transcribed, and analyzed using Grounded Theory (Dedoose, Version 9).

Results Interviewees represented 7 organization types: public hospitals, weight loss programs, healthcare centers,
community-based organizations, health insurance companies, faith-based DPPs, and federally qualified health centers.
DPPs served participants in 4 of 5 NYC boroughs. Six organizations provided DPP services during lockdowns by going
virtual. Successes and challenges related to staffing, resource allocation, virtual data tracking, and participant engage-
ment. Most programs were successful due to resilient, dedicated, and extraordinarily innovative staff.

Conclusion The pandemic highlighted opportunities for successful virtual DPPs in urban settings, and the need
for more robust funding, staff support, and technical assistance for sustainability and scalability of the DPP.

Keywords National Diabetes Prevention Program, Type 2 Diabetes Mellitus, COVID-19 pandemic, Program operation,
Diabetes prevention, Virtual programming

Introduction
In New York City, 36% of adults have prediabetes, and
every year an estimated 66,000 New Yorkers are diag-
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compared to Whites (123/100,000) [6, 7]. Blacks and
Hispanics were more than twice as likely to be hospi-
talized than Whites despite having similar underlying
conditions [8, 9]. Underlying conditions such as diabetes
(58%) and heart disease (73%) contributed to 85% of all
COVID-19 deaths [6, 7].

The COVID-19 pandemic also impacted diet and phys-
ical activity. Research findings on the pandemic’s effect
on dietary habits are mixed. Some international stud-
ies reported increased fresh produce consumption and
home cooking, whereas others reported decreased con-
sumption of fruits and vegetables and increased snacking
and meal frequency [10]. Overall physical activity (meas-
ured by IPAQ score) decreased and more significantly in
low-income communities [11, 12]. Therefore, the need
for innovative and effective healthy lifestyle programs
may be even greater now than before the COVID-19
pandemic.

The Centers for Disease Control and Prevention’s
(CDC) DPP is a nationally recognized lifestyle interven-
tion program recommended for people who are at risk
of diabetes to support them in preventing the disease.
Between 2012 and 2021, a total of 2,201 host organiza-
tions were recognized by the CDC to provide the DPP,
and more than 569,603 people had participated [13]. Rec-
ognized host organizations may be approved to deliver
sessions either “In Person’, “Online’;, through “Distance
Learning’, or a “Combination” Host organizations can
have the following recognition status: “Pending’, Prelimi-
nary or Full. Only Preliminary or Full recognition status
allow organizations to bill Medicare and host Online,
Distance or Combination sessions. Certified DPP lifestyle
coaches enroll eligible participants and deliver sessions.
Participants and lifestyle coaches meet for 16 weekly
sessions and then monthly during a 6 month follow-up
period. The DPP has been shown to reduce the risk of
developing diabetes by 58% [14]. Indicators of success of
the DPP are a reduction in hemoglobin Alc, a minimum
of 5% weight loss, and an increase in physical activity
above 150 min per week. During the Covid-19 pandemic,
the CDC granted permission for all programs to deliver
online or distance learning models regardless of recogni-
tion status.

On March 1, 2020, the first COVID-19 case was con-
firmed in New York City. By March 16, 2020, New York
City public schools, colleges and universities converted
all education to remote sessions, many workplaces con-
verted non-essential workers to work from home, and
limitations on social gatherings were implemented. The
pandemic lockdowns also forced community-based
National Diabetes Prevention Programs (DPP) to pause,
cancel or reformulate their programming [15]. On March
18, 2020, the CDC announced that regardless of approval
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status, all DPP sites could convert their sessions from
in-person to online without affecting their recognition
status and ability to get reimbursed for their services.
Across the US, various degrees of pandemic lockdowns
soon followed. Studies examining the effect of the pan-
demic on DPPs include a national qualitative case study
by the CDC [16], a qualitative study of Los Angeles Couty
DPPs [17], and a survey of community pharmacies [18].
These studies showed that DPPs across the United States
shared the following challenges a) COVID-19 related
staff shortages; b) organizational and individual lack of
access to and/or knowledge of technology; c) data collec-
tion hampered by lack of access to safe online platforms
and/or poor internet access; d) extraordinary efforts were
needed to collect data from and to connect with partici-
pants, including loaning digital devices; e) participants
and lifestyle coaches lamented the absence of personal
interaction both for recruitment and retention purposes;
and f) reporting/reimbursement were onerous, reim-
bursement rates are inadequate to sustain the program
[19, 20], and therefore a majority of programs did not
report to the CDC nor did they bill Medicare/Medicaid
or private insurance [18]. Furthermore, they found that
enrollment was affected initially, but as telehealth options
became desirable and more convenient enrollment
improved. Findings suggest that the transition to tel-
ehealth was challenging in similar ways for most United
States DPP providers [17]. Because of its lower cost, abil-
ity to reach long distances virtually, and potential effi-
ciency when employed as part of a hybrid approach, all
three studies concluded that online or hybrid delivery
modalities remain viable, offering benefits beyond the
traditional program models.

However, due to the early and disproportionate impact
of the COVID-19 pandemic in New York City, it is
unclear how New York City DPP sites adjusted their pro-
grams during the 2020 and 2021 period, and how these
changes affected program participation, engagement,
and outcomes. Therefore, using a qualitative approach,
this study sought to a) document if/how New York City
DPPs adapted and served participants during pandemic
lockdowns, and b) identify successes and challenges to
operating a DPP during the public health emergency and
pandemic restrictions on social gathering.

Materials and methods

Using the National Registry of Recognized Diabe-
tes Prevention Programs of 1,693 organizations rec-
ognized by the CDC to deliver the DPP in the United
States as of August 18, 2020, we selected all programs
in New York state (Fig. 1). Of the 114 DPPs in New York
State in the CDC DPP Registry as of August 18, 2020,
47 had an address in New York City. Between March
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CDC National DPP Registry of all
recognized DPP in USA (n=1693)

Excluded: DPP not in New York State (n=1579)

.

CDC National DPP Registry of all
recognized DPP in NYS (n=114)

Excluded: DPP not in New York City (n=67)

CDC National DPP Registry of all
recognized DPP in NYC (n=47)

Personal Referrals (n=1)

¥

Email/Phone/Social Media Outreach to DPP Directors, Coordinators, Lifestyle Coaches
and/or other persons involved in the recruitment, implementation or leadership of DPP in
NYC during 2020-2021 (n=48)

Excluded: Received no response, (n=36)

A,

Online Screening Form completed

Organizations (n=8)
DPP Staff (n=12)

Excluded: incomplete screening form, not involved

in DPP programming during 2020-2021 (n=1)

A,

Schedule Interviews (n=11)

Intake forms completed, 1-hr interviews conducted

via Zoom (n=11)

Fig. 1 Flow diagram of recruitment of New York City Diabetes Prevention Program staff who were active during the COVID-19 pandemic

and October 2021, our team reached out to all New
York City DPPs. Recruitment methods included phone
calls, emails, Twitter, LinkedIn, and personal referrals
and each site was contacted on multiple occasions.
We aimed to recruit program directors, managers,
and lifestyle coaches directly involved in the planning,
implementation, and delivery of the DPP during the
pandemic lockdowns in 2020 and beyond. A total of 12
potential participants representing 8 DPPs completed a
screening questionnaire online or over the phone. One
site was ineligible because it was not involved in DPP
activities during the study period. A total of 11 partici-
pants representing 7 different DPP host organizations
(a community based organization, a citywide multi
service provider, a public hospital, a regional health
insurance company, an independent contractor serv-
ing houses of worship, a national lifestyle company, and

a network of federally qualified health centers) pro-
ceeded to an interview. DPP host organizations which
did not respond or participate in the study included 12
public/private hospitals, 6 community based organiza-
tions, 7 private practice (doctors, registered dietitians
and health educators), 4 national lifestyle companies/
apps, 3 health clinics, 2 city agencies, 2 religious insti-
tutions, 2 worksite wellness providers, 1 diabetes man-
agement app, and 1 fitness center. In terms of borough
distribution of the non-participating sites, 4 were in the
Bronx, 13 were in Brooklyn, 15 were in Manhattan, 7
were in Queens, and 1 was in Staten Island.

Semi-structured interviews

Oral informed consent was obtained at the beginning
of each interview. Interviewees were assigned a unique
6-digit identifier to maintain participant confidentiality.
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A quantitative online intake survey developed by the
study team gathered basic information about the DPP
such as recruitment methods, session delivery method
before and during the pandemic, enrollment, and pri-
mary target population(s). To ensure validity, sur-
vey questions used standard language and categories
extracted from CDC Diabetes Prevention Recognition
Program Standards and Operating Procedures [21], e.g.
delivery method (In-person, Online, Distance Learning
or Combination), organization type, and nativity of pro-
gram participants.

The qualitative component consisted of semi-struc-
tured one-hour interviews which were conducted via
Zoom. As the DPP staff roles in some cases overlap and
some interviewees were titled directors or coordina-
tors while also serving as lifestyle coaches, we used the
same general questions for everyone. Interview questions
focused on understanding pre-pandemic operation of the
DPP, and any interruption, closure, or reconfiguration
due to COVID-19 lockdowns. Interviewees were asked
about indicators of success within their programs, e.g.,
HbAlc reductions and weight loss, methods of remote
data collection, challenges, and opportunities during
the COVID-19 lockdowns. Interviews were conducted
by MHR, ES, or LA, recorded, and transcribed verbatim
using Zoom live transcription. Interviewees received a
$50 electronic gift card immediately after the interview.

Analysis

Interview transcripts were deidentified, coded, and ana-
lyzed using Dedoose 9.0.46. Using grounded theory
methodology [22-24], a dynamic and iterative process in
which data collection and analysis alternate, the data col-
lected through in-depth interviews informed our analy-
sis which in turn informed concepts or emerging themes
to pursue in subsequent interviews. Three research team
members participated in initial coding of transcripts and
generating a codebook. We used in-vivo codes, actual
words of participants, to label concepts. All transcripts
were coded by two team members, and any discrep-
ancy was resolved by a third team member. The team
compared coding choices until consensus was reached.
Throughout the study, the research team discussed
emerging themes and wrote memos to move the analy-
sis forward. Saturation was reached when no new data
emerged from additional interviews [23, 24]. After the
analysis, we organized the themes in domains expected
to be informative for future DPP conversion or imple-
mentation of online program interventions. Themes were
organized as opportunities and challenges grouped by
the following domains: Going Virtual, Staffing, Training,
Recruitment and Retention, Educational Materials and
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Sessions, Communication, Data Collection and Tracking
of Body Weight, and Funding.

The study was conducted in accordance with the Dec-
laration of Helsinki and deemed exempt by the Human
Research Protection Program of the City University of
New York.

Results

Program characteristics

In total, 12 representatives from 8 different DPP pro-
vider organizations completed the online screening
form, and 11 staff from 7 organizations completed an
interview (Table 1). Sites represented DPPs in four of the
five boroughs of New York City: Manhattan, Brooklyn,
Queens, and the Bronx. Provider categories included a
community based organization, a citywide multi service
provider, a public hospital, a regional health insurance
company, an independent contractor serving houses of
worship, a national lifestyle company, and a network of
federally qualified health centers. Two organizations saw
an increase in participants, one saw no change in enroll-
ment, one started the program during the pandemic, one
organization’s DPP remained suspended, and two organi-
zations experienced a decrease in enrollment during
the early COVID-19 pandemic. Recruitment methods
remained the same before and during the pandemic. All
DPPs in this study served primarily low-income minor-
ity populations. The programs’ main racial and ethnic
groups differed by program, and some programs offered
their courses in languages besides English. Racial and
ethnic groups served by the DPPs interviewed include
Bengali, Black Americans, Chinese, Dominican, Ecuado-
rian, Haitian, Korean, Mexican, Puerto Rican, Salvado-
rian, Spanish-Caribbean, and White Americans (Table 1).
The share of foreign-born DPP participants ranged from
20 to 100%.

Interviewee characteristics

We interviewed 3 directors, 3 coordinators and 5 lifestyle
coaches. All program providers were CDC certified life-
style coaches. Of the 11 interviewees, 7 had relevant cre-
dentials: 5 were Registered Dietitian Nutritionists (RDN),
1 RDN was also a Certified Diabetes Care and Education
Specialist (CDCES); 1 lifestyle coach had a Master of
Public Health (MPH); and 1 lifestyle coach was a Certi-
fied Health Education Specialist (CHES). DPP staff had
between 4 months and 8 years of experience implement-
ing the CDC’s DPP.

Qualitative results

Themes and sample quotes are organized as opportuni-
ties and challenges grouped by the following domains:
Going Virtual, Staffing, Training, Recruitment and
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Table 1 Diabetes Prevention Program Characteristics, Pre-Covid and During-COVID: Program Details, and Populations Served

Site Host Suspension Pre-COVID During COVID Pre-COVID  During COVID Recruitment Racial/ Ethnic/ Foreign-
Organization  Duration Delivery Delivery Cohort Size  Cohort Size Methods Cultural Born
Type Mode Mode Groups Participants

Programs that were suspended during the pandemic

1 Community- 2 months In-Person Distance Learn- 40 Increased -Advertise- -Korean 100%
Based Organi- ing ments
zation -CBO referrals
-In-person out-
reach/flyers
-Social media/
Word of mouth
2 Citywide Service 3 months In-Person Distance Learn- 20 Decreased -Advertise- -Ecuadorian 90%
Provider ing ments -Mexican
-CBOrreferrals ~ -Salvadorian
-Hospital refer-
rals
-In-person out-
reach/flyers
3 Hospital, 2 months In-Person Distance Learn- 15 Decreased -Advertise- -Black 40%
Out-patient ing ments -Dominican
-CBOreferrals  -Puerto Rican
-Hospital refer-  -White Ameri-
rals can
-In-person out-
reach/flyers
4 Health Insurance 2 years In-Person Still suspended 25 N/A -Advertise- -Black 50%
Company (preparing ments -Chinese
distance learn- -CBOreferrals ~ -Dominican
ing) -In-person out-  -Mexican
reach/flyers -Puerto Rican
-Word -White
of mouth
Programs that were NOT suspended during the pandemic
5 Faith-Based N/A In-Person / Dis-  Distance Learn- 12 Increased -Advertise- -Black 25%
tance Learning  ing ments -Dominican
-In-person out-  -Ecuadorian
reach/flyers -Puerto Rican
-Physician
referral
-Social media/
Word of mouth
6  For-Profit Lifestyle  N/A In-Person Combination 12,000 Stayed -Online recruit-  -Unknown Unknown
Company the same ment platform
Programs that started during the pandemic
7 Federally Started dur- N/A Distance Learn- N/A N/A -In-person out-  -Black 20-50%
Quialified Health  ing the pan- ing reach/flyers -Bengali
Center demic -Physician -Haitian
referral -Spanish-
-Phone calls Caribbean
to newly Dx -White
-Ads on web-
site

In-Person: Delivered 100% in-person for all participants by trained Lifestyle Coaches; Online: Delivered 100% online for all participants who log into course sessions
via a computer, tablet, or smartphone; Distance Learning: Delivered 100% by trained Lifestyle Coaches via remote/asynchronous classroom; The organization must
be able to track the participants’ progress through online course sessions. CDC recommends requiring user IDs and passwords for course access. Live Lifestyle Coach
interaction is required and should be offered to each participant no less than once per week during the first six months and once per month during the second six
months. Emails and text messages can count toward the requirement for live coach interaction as long as there is bi-directional communication (i.e., organizations do
not simply send out an announcement via text or e-mail and count that as live coach interaction; the participant must have the ability to respond to and get support

from the live coach)
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Retention, Educational Materials and Sessions, Commu-
nication, Data Collection and Tracking of Body Weight,
and Funding.

Going virtual, educational sessions, and materials

Challenges Theme: Organizations struggled to deliver
the workshops online, connect with participants and
identify safe virtual platforms.

At the beginning of the pandemic lockdowns, 4 of
the programs in this study were asked to suspend the
program, while 2 immediately transitioned to work-
ing remotely. Only the hospital-associated programs
appeared to be affected by staff reassignment to COVID-
19 related care. Starting in April 2020, the CDC allowed
all sites to convert to virtual sessions to facilitate the
continuation of the DPP. As New York City was adjust-
ing to the pandemic reality, staff did not have access to
the equipment necessary to deliver DPP and instead
depended on personal computers and cellphones.

As DPP programs considered converting to virtual ses-
sions, some were able to adopt Zoom, Microsoft teams,
or WebEx. However, HIPAA regulations prevented
healthcare sites from using common virtual platforms,
which delayed the conversion for DPP sessions to remote
operation.

Programs that implemented virtual sessions, staff
reported struggling to engage participants. One inter-
viewee mentioned the difficulties in getting participants
to engage in a group session, stating:

Lifestyle Coach B: In in-person class, they are very
active [they talk about themselves and how they are
really concerned about their diabetes] or their suc-
cesses [...] but in virtual class they just listen. It's a
little hard because they still have difficulties operat-
ing Zoom and the mute/unmute function.

An important part of in-person sessions is that partici-
pants share experiences and stories which validate and
serve as motivation for others. Several lifestyle coaches
noted that this essential part of the DPP was lacking in
the virtual setting as participants are uncomfortable or
unable to unmute during the virtual setting. DPPs some-
times provide food and giveaways during in-person ses-
sions to incentivize participation and mark milestone
achievements. Interviewees noted that for obvious logis-
tical reasons this was not possible in a virtual setting and
felt that this may have contributed to lower participant
engagement and higher attrition rates during the pan-
demic. One coordinator mentioned that virtual activities
decreased engagement and excitement in the program,
saying:
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Lifestyle Coach A: It’s the little things that [would
keep people interested] and those we had to omit
because of COVID. Given that the program would
have people more engaged, [we would] take a trip to
the supermarket and or farmers market [or] bring
healthy snacks in for them.

Although participant handouts are available in several
foreign languages, the lifestyle coach manual is only avail-
able in English and Spanish. Therefore, sites that served
specific populations spent time translating material for
the PowerPoint slides used during the virtual sessions.

Coordinator B: All of our materials are in English,
some [are in] Spanish. That is a barrier not hav-
ing more specific kinds of languages we don’t nec-
essarily have materials available in Mandarin or
Vietnamese.

Opportunities Theme: Virtual DPP sessions showed
promise for the urban setting where commute time, com-
peting schedules, and limited income often precluded
attending in-person sessions during non-pandemic
times.

Once the DPPs were able to resume virtual sessions,
participants were able to attend sessions that met their
preferred language or cultural preferences without hav-
ing to travel. Thus, virtual DPP sessions showed promise
for the urban setting where commute time, competing
schedules, and limited income often precluded attending
in-person sessions during non-pandemic times. In fact,
participant enthusiasm and enrollment increased for 2
programs because of the ability to attend sessions from
home or work with no need to travel. One interviewee
noted,

Lifestyle Coach B: We have Brooklyn clients; we
have Staten Island clients [and they access the DPP]
remotely because it is a virtual classroom.

The DPP program coordinator in a public hospital
noted that virtual programming specifically benefited
low-income individuals, stating,

Lifestyle Coach D: A lot of these participants are
somewhat tight with money and even commuting
to one of the centers could be a bit of a challenge...
The flexibility [of online classes allows them] to take
the class during their lunch hour or while preparing
meals at home.

One host organization even started a new DPP. Because
the virtual option was available to new host organizations
during the CDC’s public health emergency exceptions
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the organization saw it as a rare opportunity to enroll
hard-to-reach low-income populations at disproportion-
ate risk of diabetes. The program director of this organi-
zation explained:

Director C: We came into the pandemic [and] we
found out that there was the option to do [the DPP]
virtually. We had started doing some virtual classes
already for our patients, [like] virtual yoga for free,
virtual cooking classes, and we had success with
attendance. [...] We were surprised that we got a
good cohort, and not only that, but they were con-
sistently coming.

In addition, three interviewees observed that future
generations at risk of diabetes may be more likely to
attend a virtual program rather than in person sessions.

Coordinator B: Especially for younger populations
like it’s, In full disclosure, I will say I'm a millennial
in my mid-30s. I can’t imagine going to a conference
room at a hospital or Y facility for an hour and a
half class for a year.

Staffing and training

Theme: The amount of staff time necessary to run a DPP
program whether in person or virtually is hard to esti-
mate, but likely far more than may be expected.

Challenges Theme: Outstanding staff efforts and par-
ticipant enthusiasm made it possible for most DPPs to
quickly convert to virtual sessions.

During the pandemic, health care staff who were usu-
ally assigned to DPP were understandably reassigned to
essential COVID-care. Two interviewees from a hospital
program stated:

Lifestyle Coach E: I am a dietitian and I have a full
clinic to cover. The other lifestyle coach is a nurse
assistant [...] he was at a COVID floor so he couldn’t
do any of this with me.

Coordinator A: Not being able to control [my] staff’s
schedules, like you can’t run a program for an hour
and think that's the only time you need for the pro-
gram. You need prep, you need follow up. You need
to have time and [..] and theyre just not given
admin time, it’s awful.

Although many DPP staff had never used virtual plat-
forms, let alone used them for leading health education
programs, those who were able to teach themselves, each
other, and DPP participants how to install and operate
various platforms. Staff created educational slides and
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translated messages to specific languages to best accom-
modate their audiences. Throughout the interviews it was
clear that DPPs only succeeded in continuing or resum-
ing the DPP because the staff were dedicated to the pro-
gram and its participants and that participants were also
willing to make it work. One program director stated,

Lifestyle Coach B: It was a great teamwork and then
each lifestyle coach was passionate even though
it’s very hard...New York city [was] hardest hit by
the Covid-19, but even though we really a little bit
scared to go out to meet someone in person [...] we
were brave and courageous.

When asked about how much of their time was dedi-
cated to recruitment, preparation of sessions, reminder
phone calls, and following up with participants who
were unable to attend, interviewees said, “a lot” and “an
extraordinary amount of time” Several lifestyle coaches
discussed dividing up the cohort among them to be
able to follow up with everyone. When asked about an
approximate participant/lifestyle coach ratio, many said
that they could each support 3-5 participants. None of
the programs had more than a couple of lifestyle coaches
and were therefore not adequately staffed to accommo-
date cohorts of 15-20 participants.

One interviewee mentioned that administrative sup-
port could potentially make a significant difference in the
workload and participant success across the program,
saying:

Coordinator A: Say we had like 15 people. Some-
one needs to call 15 people and say, have you used
Webex or whatever platform, are you comfortable
with it, because it takes so much time. [...] I think
clerical type support would be the best.

Extensive staff training was also needed to ensure that
non-essential workers could work from home, but also
to resume the DPP and other health promotion services.
However, participants also needed digital mentoring,
which had to be done remotely.

Lifestyle Coach B: In late March, we had a virtual
coach meeting, so we decided to take responsibility
[on]how to work with the clients. But even though the
coach members are around 50 and 60 so this is why
they could understand how difficult, even though
they didn’t know what Zoom is.

Opportunities Theme: Health Departments were able
to provide technical support.

Five sites also reported receiving technical support and
advice from the New York City Department of Health,
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the New York State Department of Health, as well as the
CDC. One interviewee expressed their gratitude, stating,

Lifestyle Coach A: The Department of Health and
Mental Hygiene [have] helped us tremendously.
They got us trained and I actually have [monthly
meetings with] one of their workers. She helped me
with the process of getting certified for Medicaid.
Any time I have any issues, whenever I have to sub-
mit data to the CDC, they're great so, they got us
trained and they're still here, helping us.

Recruitment, retention, and communication

Theme: Challenges in recruitment and retention were
direct effects of the lack of social and professional inter-
actions with physicians and health educators in public
spaces and events.

Challenges During the pandemic lockdown in New
York City, all medical providers and facilities were redi-
rected towards caring for COVID-19 patients, test-
ing, contact tracing and eventually vaccinations. Non-
essential facilities were either closed or repurposed. This
meant that regular checkups and maintenance care were
suspended. In addition, patients were fearful of visit-
ing medical facilities for fear of infection and therefore
postponed regular visits. Fewer medical visits meant that
fewer patients were identified as at risk of diabetes and
therefore fewer were referred to the DPPs. One lifestyle
coach noted how this affected their program:

Lifestyle Coach A: [People] couldn’t get an appoint-
ment with their doctor, so they didn’t remember
when their last AIC was. That was a little more
challenging and thats why we didn’t get as many
participants because we didn’t have a lot of referrals.

In terms of DPP participation and attrition prior to
the pandemic, many DPP participants may visit the
facility at other times. Thus, they may have in-person
chance encounters with the DPP lifestyle coaches or be
reminded at their doctor’s visit to attend the next DPP
session. However, during the pandemic, the lack of in-
person interactions placed greater responsibility on
individual participants to stay connected with the DPP,
and its leadership and fellow participants which eventu-
ally led to higher rates of attrition. In addition, although
recruitment appeared to be higher during the COVID-19
lockdowns, as some participants were required to return
to work, attrition was higher than usual. Participants who
dropped out were more likely to be younger, required
to return to work or other obligations, and therefore
unable to attend classes. As the pandemic lockdowns
were eased, many people no longer had the flexibility of
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working from home, added commute time and child-
care logistics resumed, and other obligations competed
for time. One interviewee discussed the challenges with
retention, saying:

Lifestyle Coach C: We started with about 15
patients, it’s down to 8 now [...] I think that they’re
really enjoying it, they're coming to most of the ses-
sions. For our clientele, there’s a bunch of different
things going on in their lives, so it’s really hard for
them to commit long term.

Recruitment and retention placed a burden on DPP
staff as they had to make more phone calls to enroll and
retain participants. In addition, some made home vis-
its to teach participants to use their cellphones for data
collection and attendance at virtual sessions. Many also
resorted to mailing materials and equipment as one pro-
gram coordinator stated:

Lifestyle Coach E: We started with phone calls. 1
even mailed them the curriculum, and I even mailed
them the health bucks because farmers markets
[were] still on.

Sites consistently noted that phone calls were the most
effective form of communication with DPP participants.
Email, text messages, and messaging apps were found to
be ineffective despite their convenience because not all
participants used these forms of technology regularly. In
addition, emailing or mailing materials to participants
was costly and labor intensive. One interviewee noted:

Coordinator A: I want to make sure I'm signing you
up with your email address, and I want to know, ‘do
you use your email?” That’s just a step in the right
direction towards if we needed to go virtual again,
like [if I know your email] that tells me that you
probably can do a Webex or other means of commu-
nication. The certified lifestyle coach, she was put-
ting stuff in the mail all the time and it’s so laborious
compared to just sending an email with attach-
ments.

In some cases, staff even taught individual make-up
sessions over the phone because email and video plat-
forms were not feasible.

Opportunities Theme: The virtual setting initially
increased enrollment in the DPPs because there was no
need for travel, people were available, sessions could be
flexible, and people were looking for social interaction.

The virtual setting initially increased enrollment in
DPP because there was no need for travel, many par-
ticipants were working from home, and session times
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could be more flexible. In addition, one host organization
started a DPP because the virtual option became avail-
able to all providers and found that distance learning was
more realistic for their clients.

Director C: We were surprised that we got a good
cohort and not only that, but they consistently are
coming, and so it did show a huge difference com-
pared to anything that we've ever tried to do in per-
son at the clinics - so far it has been a ... fortunate
event.

Factors that positively impacted enrollment and reten-
tion included support from referring physicians and
strong social support networks that developed among
DPP participants in a time of few social interactions. In
addition, participant motivation increases with the sup-
port of provider teams including dietitians, doctors, life-
style coaches and peer health educators.

Coordinator C: [When a physician says]“Oh, I heard
you're in the DPP and you're doing so well” I feel like
that has really helped with retention when the doc-
tor is involved. [...] Sometimes, too, how the class
gels [is important]. Some people in classes become
friends and they're like “You weren’t here last week,
what happened to you?”

Communicating with participants over the phone out-
side of the group sessions was used to improve engage-
ment. One lifestyle coach said:

Lifestyle Coach D: Participation is a huge factor [to
succeed] in the program. Sometimes [I] get one or
two that are super shy, so I make sure to give them
my direct line. [I say] Please give me a call and I will
work with you every step of the way [...] I feel very
passionate about this program, and I give it my all.

Increasing digital literacy and connectedness was seen
as an opportunity to continue virtual sessions for certain
audiences or allowing DPP host organizations to offer a
choice of in-person or virtual sessions. For example, a
social media app was used to connect and communicate
with participants for one program. The director stated:

Director A: We are on a social media [app], you
know, like all [members in our community] have
[this app], Everybody is on [this app]. So, you know,
like in DPP you know we have like a group of chat-
ting room, so they were all in the chat room already,
so we just have to let them know we got to start the
class. Yeah, everybody was so excited, and they try
to make a healthy plate and take a picture and show
it. “Oh, I made this” and the coaches [would] make a
comment “wow that looks good!’, “that’s beautiful!”
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Most providers recommended that in the future,
regardless of their CDC approval status, DPP host organ-
izations should be allowed to provide both in-person and
virtual DPPs to accommodate participants with different
preferences, time constraints, and access or no or low
access/affinity with technology.

Data collection and tracking of body weight

Challenges Theme: Tracking participant weight, physi-
cal activity and HbA1c data was very difficult.

The DPP requires host organizations to track participant
attendance, body weight, and physical activity. During in-
person sessions body weight is collected on site and phys-
ical activity is reported by participants. In response to the
pandemic, almost all the host organizations purchased
and shipped body weight scales to participants who did
not have a scale at home. Several sites also provided fit-
ness trackers. It was unclear to the interviewees, or they
were unable to share what sources of funding were used
to purchase these items.

Director B: That has been, ironically, one of the most
challenging parts of this. Getting people used to
sending in your weights and activities minutes. It's a
nightmare, and I've even invested in the apps where
[1] personally put all the information in right after
the session.

Coordinator B: The challenge is making sure we have
all that data [...]. Self-reporting weight [is] our proxy
for attendance. The caveat to that was obviously
folks who don’t have a scale at home.

HbA1lc test results may also be collected to track DPP
participant success. In hospital and health clinic-based
programs HbAlc was often extracted from electronic
medical records. For community based programs, par-
ticipants brought test results from their doctors. How-
ever, given that participants had fewer in-person medical
appointments, HbAlc results were less likely to be avail-
able, and documentation of glycemic control was limited.

Opportunities Theme: Self-reported data is not always
accepted, so collecting data remotely meant that staff had
to innovate.

Having to collect data remotely meant that DPP staff
had to innovate and employ social media and mobile
apps or online platforms to streamline data collection.
Thus, the pandemic forced DPPs to transition to vir-
tual data collection rather than paper records. Platforms
for data collection included Practice Better, Wellocity,
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Bluetooth enabled devices, and various electronic health
record systems. As one lifestyle coached noted:

Coordinator B: There are several health insurance
companies that will not accept self-reported weight,
but they would accept Bluetooth scales sync to an

app.

DPP sites affiliated with medical facilities encouraged
regular HbAlc tests and could obtain results through
electronic medical records. As improvements in HbAlc
may occur in the absence of significant weight loss such
testing is crucial in demonstrating DPP impact. One
interviewee highlighted the benefit of coordinating free
HbA1c testing from an affiliated clinic, saying:

Coordinator C: [affiliated clinics] would help do free
AIC tests, which was really helpful especially [since]
we did them week 1 and week 16. At the very end, so
people can kind of see the progress, and it was help-
ful with the doctors.

Funding and sustainability

Challenges Theme: Inadequate funding, labor-intensive
documentation and reimbursement requirements means
that most provide the DPP for free.

Funding for the operation of DPP differed by host organi-
zation type. Community based organizations noted that
they had received seed funding from the city and/or
state health departments, and others noted small foun-
dation grants. However, most organizations appeared
to be operating the DPP as a free service to their clients.
In fact, when asked about billing Medicare, Medicaid,
and health insurance companies, almost all interviewees
noted that the reimbursement process is time consum-
ing, many participants are not technically eligible, reim-
bursement amounts are quite small, and therefore the
process of filing for reimbursement is often not consid-
ered cost effective. In addition, the administrative burden
associated with tracking and documenting participant
weight loss and HbAlc progress in addition to program
attendance threatens the sustainability and expansion of
the program.

DPP recognition status (Preliminary, Full, etc.) depends
on the amount of time a specific organization has been
delivering the program, its success rates, and whether
5% weight loss is achieved by participants. To bill Medi-
care/Medicaid, DPP programs must have full recogni-
tion. Some sites noted that recognition requirements had
become stricter. As of May 1, 2021, a 0.2 percentage point
reduction in HbAlc was added as a measure of success
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[21]. Interviewees in medical care facilities appreciated
demonstrating glycemic improvement since participants
may have an easier time achieving lower HbAlc than a
5% weight loss. However, community based organiza-
tions were unable to request and obtain HbAlc results
and therefore unable to document success and there-
fore may have difficulties achieving full DPP status. One
interviewee discussed recognition status, saying:

Coordinator A: Before, the requirements for getting
preliminary recognition was simple. It was attend-
ance. For full recognition the weight loss require-
ments were so strict. So that was another reason why
I didn’t care to be able to bill Medicaid/Medicare
because we are not going to meet [the 5% weight loss]
requirement. But now that [HbJA1C is on the table,
it’s something to reconsider. Currently we make zero
dollars, but maybe in the future, we would.

Several interviewees discussed having attendees who
did not meet eligibility criteria yet allowing them to
attend the sessions but not counting them as participants
for funding purposes. Such “unofficial” attendees were
often family members of someone with pre-diabetes, or
community members who were motivated to make life-
style changes. One program director mentioned how
their program handled unofficial attendees, stating:

Lifestyle Coach B: So, I really didn’t want to decline
them to attend the class, because the free class some-
times the funding was provided by New York City
Department of Health or as a grant from the CDC.
But in that case, we didn’t report the undiagnosed
or their family members, but we only report [eligible
participants to the CDCJ, but we didn’t decline those

people.

Opportunities Theme: Incentivizing participants and
operators could increase program reach and success

Healthcare sites, community based organizations, and
public hospital sites noted that if billing activities were
to be streamlined and centralized, the program may be
more likely to be cost effective. Although it was unclear
whether any other DPP sites were able to bill for services
provided during the pandemic, one interviewee noted
that the lifestyle company, was able to continue an estab-
lished billing structure in which select insurance compa-
nies reimbursed participant fees for those who completed
a required number of sessions and achieved >5% weight
loss. They noted:

Director C: We collect maybe half the time and
that’s worth it for us. So, finances and billable
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hours is something I always have to be thinking
about. We have been fortunate that our organi-
zation believes that investing in nutrition educa-
tion is a worthy endeavor and we bill for all of our
services,[including] our nutrition services from
insurance companies. Sometimes they reimburse
them, sometimes they don’t.

The New York State Department of Health and New
York City Department of Health have provided incen-
tives such as water bottles, exercise bands, etc., to reward
participants for session attendance and reaching pro-
gram milestones. However, several interviewees noted
that incentivizing participation, goal setting, and lifestyle
changes with monetary incentives above and beyond
symbolic incentives may increase success rates. One
interviewee stated that:

Coordinator A: If we had more funding and I could
be like: if you complete the program, you get a $50
[gift] card or other perks and incentives. I think it
could improve show rates and completion rates.

Discussion

In this project we sought to document whether and how
New York City DPPs adapted and served participants
during COVID-19 pandemic lockdowns and identify
successes and challenges to operating a DPP remotely.
We found that some DPPs were indeed able to persevere
despite significant challenges to operating remotely, and
that the successes were primarily due to resilient, reso-
lute, and creative staff.

Although we did not interview any DPP participants,
the evidence of participant interest, motivation and per-
severance was highlighted repeatedly by the DPP staff
members. The DPP presents a free opportunity for New
Yorkers to prevent the progression to diabetes. However,
the program requires significant inputs in the form of
staff time, space/ resources, and a high level of self-moti-
vation for participants to succeed.

Despite the DPP’s evidence-based curriculum and
demonstrated success in achieving weight loss among
some participants, enrollment and retention are both
relatively low both in New York City and nationally. Our
findings show that the in-person mode of delivery and
length of the program may be major obstacles to attend-
ance. Therefore, enrollment and retention may have
been the same or even better in DPPs that remained in
operation during the pandemic. This presents an oppor-
tunity to reexamine the implementation policies. The
pandemic demonstrated that to increase participation in
the DPP, programs should be flexible and accommodate
busy schedules, offer virtual asynchronous or synchro-
nous courses, make cultural adaptations, supplement
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the workshops with social media communication, pro-
vide digital devices and internet access to participants,
and offer financial incentives for participants achieving
program milestones. A randomized controlled trial dem-
onstrated that compared to a control group, financial
individual and group incentives almost doubled attend-
ance rates and increased weight loss achievement by
about a third [25].

The lack of sustained funding for the DPP was an unex-
pected but central topic in our interviews. Although
modest startup funds may be available to new DPP
host organizations from local and state health depart-
ments, the CDC does not provide continued funding for
the implementation of the DPP. Host organizations are
expected to cover program costs such as staff time, meet-
ing spaces, food, incentives, printing, marketing, etc., and
then bill health insurance companies, Medicare/Medic-
aid, or have participants self-pay. Since 2016, the Centers
for Medicare & Medicaid Services (CMS) have certified
Medicare DPP as a billable service. Pay-for-performance
reimbursement rates are insufficient and can leave an
up to $800 deficit per participant between actual cost of
implementation and reimbursement [19, 26, 27]. As of
December 2019, only 185 or approximately 12% of the
more than 1,500 DPP host organizations nationally had
enrolled as Medicare DPP providers [28]. Between 2018
and 2021 only 3,600 Medicare beneficiaries had taken
advantage of the opportunity. Although evidence sug-
gests that Medicare DPP participants lose weight, the
limited duration of the initiative is inadequate to show
whether DPP participation lowers healthcare expendi-
tures [13, 29, 30]. In addition to Medicare, eleven states
also include the DPP as a covered health benefit for eli-
gible Medicaid participants [28]. Employer sponsored
DPPs offer the lifestyle program as an employee benefit,
which improves employee health, lowers the risk of dia-
betes and other chronic disease, while in turn lowering
company health insurance expenses [31]. However, our
interviews showed that the fee for service may be for-
feited because it is not cost effective to seek reimburse-
ments from Medicare, Medicaid, and health insurance
companies, or lifestyle coaches and administrators simply
do not have the time to submit the documentation nec-
essary for reimbursement. Inadequate funding mecha-
nisms available to sustain DPPs make them vulnerable to
cost—benefit-based business decisions [32]. There is an
urgent need for more robust funding mechanisms to sup-
port the DPP, a challenge which is recognized by the host
organizations as well as the city and state departments of
health, and the CDC.

In addition, in our study several organizations dem-
onstrated that their DPPs can be accessible both virtu-
ally and in person. This opens a unique opportunity to
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participants with shared cultural backgrounds who are
not living in the same geographic location.

Strengths and limitations

This study has several strengths. It is one of few studies
representing the perspectives of DPP lifestyle coaches
and program management rather than participant out-
comes. Specifically, this study provides unique firsthand
perspectives on participant recruitment, retention, work-
shop implementation, data collection, and funding dur-
ing a global public health emergency.

The study has two major limitations. Of the 47 sites
in New York City, we only succeeded in reaching staff
from 8 organizations and interview representatives from
7 of those. In comparison, the CDC conducted a similar
study in which they interviewed staff from 5 DPP affili-
ates nationally to assess the challenges of adjusting to the
COVID-19 public health emergency [16]. Nevertheless, it
is unknown how many of the 47 sites were able to focus
on the DPP during the COVID-19 lockdowns. Most New
York City DPP host organizations are hospitals, clin-
ics, medical centers, or community-based organizations
which quickly had to reassign staff, space, and resources
to address urgent COVID-19 needs (e.g., testing, con-
tact tracing, hospitalization, food distribution, child-
care, homeschooling, bereavement, housing insecurity).
In fact, the CDC recognizes that as of spring 2023 many
DPP host organizations had yet to resume activities after
COVID-19 [15]. Secondly, we interviewed staff from
only one program which failed to deliver DPP during
the COVID-19 pandemic. Unfortunately, we were una-
ble to interview DPP organizations which did not con-
tinue. Those organizations may have been able to provide
additional insights about why and how programs failed
to sustain the DPP. Therefore, these findings primar-
ily represent programs that persevered and successfully
delivered DPP program activities during the COVID-19
pandemic. We focused our study on New York City DPPs
and therefore these findings represent this setting only.
Yet, the sites represent a diverse set of host organiza-
tions and experiences and many of our findings confirm
those of other local or national studies examining similar
research questions [16—18].

Conclusions

The NYC DPPs we interviewed suffered greatly during
COVID-19 lockdowns and limits on social gathering
because program staff and participants were unpre-
pared for virtual classes. Nevertheless, most were suc-
cessful due to resilient, dedicated, and extraordinarily
creative staff. The study findings will aid the CDC,
New York City Department of Health, New York State
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Department of Health, funders, and host organizations
to inform ways to optimize DPP programs in virtual
settings as well as options for conducting health educa-
tion programs during public health emergencies, natu-
ral disasters, and other disruptive or geographically
isolating circumstances. The pandemic highlighted
opportunities for successful virtual DPPs in rural and
urban settings, and reiterated the need for more robust
funding mechanisms, staff support, and technical assis-
tance to ensure sustainability and scalability of the DPP.
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