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BACKGROUND: Many Diabetes Prevention Program
(DPP) translation efforts have been less effective for
underresourced populations. In the cluster-randomized
Prediabetes Informed Decision and Education (PRIDE)
trial, which evaluated a shared decision-making (SDM)
intervention for diabetes prevention, Hispanic and non-
Hispanic Black participants lost less weight than non-
Hispanic White participants at 12-month follow-up.
OBJECTIVE: To explore perspectives about weight loss
from PRIDE participants of different racial and ethnic
groups.
PARTICIPANTS: Sample of participants with prediabetes
who were randomized to the PRIDE intervention arm
(n=24).
APPROACH: We conducted semi-structured interviews
within three groups stratified by DPP participation and %
weight loss at 12months: (DPP+/WL+, enrolled in DPP and
lost >5% weight; DPP+/WL−, enrolled in DPP and lost <3%
weight; DPP−/WL−, did not enroll in DPP and lost <3%
weight). Each group was further subdivided on race and
ethnicity (non-Hispanic Black (NHB), non-Hispanic White
(NHW), Hispanic). Interviews were conducted on Zoom and
transcripts were coded and analyzed with Dedoose.
KEY RESULTS:Compared to NHW participants, Hispan-
ic and NHB participants more often endorsed weight loss
barriers of limited time to make lifestyle changes due to
long work and commute hours, inconvenient DPP class
locations and offerings, and limited disposable income for
extra weight loss activities. Conversely, facilitators of
weight loss regardless of race and ethnicity included re-
tirement or having flexible work schedules; being able to
identify convenient DPP classes; having a strong, positive
support system; and purchasing supplementary
resources to support lifestyle change (e.g., gym
memberships, one-on-one activity classes).
CONCLUSIONS: We found that NHB and Hispanic SDM
participants report certain barriers to weight loss more
commonly than NHW participants, particularly barriers
related to limited disposable income and/or time
constraints. Our findings suggest that increased lifestyle

change support and flexible programdelivery optionsmay
be needed to ensure equity in DPP reach, participant
engagement, and outcomes.

KEYWORDS: prediabetes; weight loss; shared decision-making; racial and

ethnic disparities.
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A pproximately 160 million US adults are overweight/
obese and 88 million have prediabetes.1, 2 Since predia-

betes and overweight/obesity increase risk of incident type 2
diabetes, both are targets for community and public health
interventions.3–5 Risk is magnified for patients from under-
resourced populations including non-Hispanic Black (NHB)
and Hispanic individuals, who are more likely than non-
Hispanic White (NHW) persons to be overweight/obese and
develop type 2 diabetes.2, 6–8

In clinical trials, lifestyle change can reduce diabetes inci-
dence broadly, regardless of race or ethnicity. The Diabetes
Prevention Program (DPP) randomized controlled trial, in
which 36% of participants were NHB or Hispanic, showed
that lifestyle modifications with a 7% weight loss goal led to a
58% reduction in diabetes incidence over 3 years.5 Long-term
DPP follow-up at 10 and 15 years showed decreased incidence
of diabetes by 34% and 27%, respectively.9, 10 The American
Diabetes Association (ADA),11 Centers for Disease Control
and Prevention (CDC),12, 13 and United States Preventive
Services Task Force (USPSTF)14 all recommend lifestyle
change interventions for overweight/obese individuals at in-
creased risk for type 2 diabetes. Equitable lifestyle change
interventions have the potential to attenuate racial and ethnic
disparities in diabetes and related complications.
Unfortunately, “real-world” DPP translational studies have

generated unequal weight loss by race and ethnicity. In
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particular, NHB and Hispanic individuals in the DPP lose less
weight than NHW participants.15–18 Ely et al. document sim-
ilar findings in the first 4 years of the National DPP, a stan-
dardized approach instituted by the CDC providing
community-level DPP implementations.19 Although
participants (n=14,747) lost an average of 4.2% body weight,
NHW participants lost more weight (4.6%) than those from
other racial and ethnic groups, with NHB participants losing
the least (3.2%).20

We reported results from the Prediabetes InformedDecision
and Education (PRIDE) cluster-randomized trial, which used
shared decision-making (SDM) to encourage uptake of
evidence-based diabetes prevention, including the DPP.21

Overall, PRIDE intervention participants were more likely
than matched controls to lose weight at 12 months. However,
even after adjusting for variables including self-reported in-
come and DPP attendance, NHW patients lost 3.2% body
weight on average compared to 1.3% for Hispanic patients
and 0.8% for NHB patients.21 These weight loss differences
by race and ethnicity are consistent with findings from other
DPP translational studies.15–19

The purpose of the present study was to better understand
perspectives on weight loss barriers and facilitators by race
and ethnicity in participants who expressed interest in DPP
participation after an SDM intervention. Although the primary
intent of the study was hypothesis-generating, our goals were
to qualitatively explore factors such as adverse social
determinants of health that might explain racial and ethnic
weight loss disparities and to identify mutable factors for
future diabetes prevention efforts in order to promote health
equity.

METHODS

Description of the PRIDE RCT

PRIDE was a clinic-level cluster-randomized trial conducted
from 2015 to 2018 within the UCLA Health primary care
network.22 Overweight/obese patients with prediabetes (body
mass index [BMI] > 24 kg/m2 or > 22 kg/m2 if Asian; HbA1c
5.7–6.4% within the prior 3 months) from 20 clinics were
included. Intervention participants (n=515) opted in for a face-
to-face SDM session with a clinical pharmacist. Pharmacists
used a decision aid from Healthwise© to present evidence-
based options for diabetes prevention (DPP/lifestyle change,
and/or metformin). Pharmacists then provided participants
with information on how to enroll in the DPP and/or pre-
scribed metformin, based on participant choice. Participant
recruitment, intervention details, and choice outcomes are
described in another manuscript.22, 23

Study Sample and Recruitment

For the current study, we recruited from PRIDE intervention
participants (n=515) who expressed interest in enrolling in the

DPP during SDM and who agreed to be contacted for follow-
up studies (n=359). Participants with missing data (n = 33) on
race, ethnicity, follow-up weight, etc. or who did not meet
inclusion criteria (n = 141) were excluded from the sampling
frame, leaving 185 eligible participants (Appendix 1). Using
purposive sampling, 54 participants were recruited by tele-
phone and 24 interviews were conducted on Zoom due to the
COVID-19 pandemic. Telephone recruitment and interviews
were done in a sex-concordant manner by the male author/
medical student (R. S.) and a female staff recruiter, following a
standardized script. Neither had any prior relationship with
participants. All interviews were conducted in English, with
the exception of one Spanish interview by a native Spanish
speaker on the research team. Interviews were recorded and
transcribed. Participants received a $30 gift card. The Univer-
sity of California, Los Angeles, Institutional Review Board
approved this study (IRB #20-000824).
We classified participants into three groups based on DPP

participation and 12-month weight loss: DPP+/WL+ attended
>1 DPP session and lost > 5% of body weight; DPP+/WL−
attended >1 DPP session and lost < 3% of body weight or
gained weight; DPP−/WL− did not attend DPP and lost < 3%
of body weight or gained weight (Fig. 1). We identified 3%
weight loss as a cutoff because studies have shown that
patients who exceed this are more likely to maintain weight
loss for several years.24 We excluded participants who did not
attend the DPP but lost > 5% of body weight since this group
may have lost weight through mechanisms other than lifestyle
change (e.g., bariatric surgery). We recruited Hispanic, NHB,
and NHW participants from all three groups, yielding nine
subgroups based on DPP status, weight loss, and race and
ethnicity. Participants identifying as NHW and NHB were
classified as NHB, and those identifying as NHW and His-
panic were classified as Hispanic. Participants identifying as
both NHB and Hispanic (n=5) were excluded from the study
as we hoped to examine facilitators and barriers for both
groups separately. An average of 2–3 participants were
interviewed in each subgroup (Fig. 1).
Semi-structured interview questions were developed based

on a social determinants of health framework to elicit barriers
and facilitators to lifestyle change and weight loss, and to elicit
information about the DPP from program attendees (Appendix
2). Interviews were completed in June/July 2020 and averaged
31 min.

Data Analysis

Transcripts were coded and analyzed using Dedoose (Dedoose
Version 8.0.35, web application for managing, analyzing, and
presenting qualitative and mixed method research data [Inter-
net]. Los Angeles (CA): SocioCultural Research Consultants,
LLC; c2018). We used grounded theory, which helps develop
theories from existing data while conducting comparative
analysis, as our guiding framework.25 Two researchers inde-
pendently analyzed and coded each transcript and any
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discrepancies were discussed in the presence of a third re-
searcher, consistent with a triangulation approach.26

Comparisons were made between the groups (e.g., DPP+/
WL+ vs. DPP+/WL− vs. DPP−/WL−) and by race and eth-
nicity, exploring similarities and differences in themes that
could contribute to differences in weight loss.

RESULTS

Participants

We invited 54 PRIDE participants for interviews and 24 agreed
to participate. At the time of the SDMvisit, study participants had
a mean age of 60 years (range 38 to 73, SD ± 8.7) and 42% self-
reported as NHW, 33% as Hispanic, and 25% as NHB (Table 1).
Mean weight change at 12 months was −9.3% for DPP+/WL+
(SD ± 4.6), −0.2% for DPP+/WL− (SD ± 2.1), and +1.3% for
DPP−/WL− (SD ± 2.9). On average, DPP+/WL+ participants
attended 17 DPP sessions while DPP+/WL− participants with
available data attended 11 DPP sessions (Table 2).

Major Themes

We identified four major themes that facilitated DPP engage-
ment and weight loss: (1) DPP convenience, (2) work/life
flexibility, (3) supplemental resources, and (4) social support
(Table 3). Among patients who lost 5% body weight, DPP

convenience, work/life flexibility, and supplemental resources
were more frequently reported by NHW participants as com-
pared to NHB and Hispanic participants, while we did not
identify differences by race or ethnicity in Social Support. In
this study of patients who are primarily English-speaking with
relatively high educational attainment, Hispanic and NHB
participants did not report difficulties linked to culture or
religion in adopting DPP dietary recommendations.

DPP Convenience. Participants who lost weight frequently
cited convenient access to the DPP as a contributing factor.
This included proximity to the DPP location, being able to
manage traffic, and access to reliable transportation, such as
“[being] close enough to walk to the sessions” (DPP+/WL+,
W2). Some reported challenges that were often surmountable
with extra effort. For example, some anticipated difficulty
with parking: “I initially was concerned about finding
parking … because having gone to [the DPP location], I
know the parking situation. But there was available parking
just a little walk away” (DPP+/WL+, W1). Others were
initially concerned about traffic but noted “[the DPP
location] is about 30 minutes away with traffic. But you deal
with traffic all the time” (DPP+/WL+, W3).
In contrast, many participants who did not lose weight,

especially Hispanic and NHB participants, described transpor-
tation barriers that impeded DPP attendance. For example, one

Figure 1 Eligibility and recruitment flowchart. DPP = Diabetes Prevention Program; WL = weight loss; NHW = non-Hispanic White; NHB =
non-Hispanic Black. *Multiracial participants who self-reported as non-Hispanic Black/non-Hispanic White and Hispanic/non-Hispanic White
were included in the recruitment pool but included in either the NHB or Hispanic category. Participants identifying as Black/Hispanic were

excluded from the study.
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Table 1 Demographic Characteristics of Interview Participants (n=24)

ID Age Race, Ethnicity and Sex Educational Attainment

DPP+/WL+ (attended DPP, >5% weight loss)
B1 52 NHB female Some college
B2 65 NHB male College graduate
H1 65 Hispanic male College graduate
H2 63 Hispanic female High school graduate or GED
H3 56 Hispanic female Some college
W1 65 NHW male More than college degree
W2 61 NHW male College graduate
W3 71 NHW male More than college degree
W4 64 NHW male More than college degree
W5 40 NHW female College graduate

Mean for DPP+/WL+ 60
DPP+/WL− (attended DPP, <3% weight loss)
B3 62 NHB female Some college
B4 69 NHB female Some college
H4 55 Hispanic female Some college
H5 38 Hispanic male More than college degree
W6 61 NHW male Some college
W7 55 NHW female Some college

Mean for DPP+/WL− 57
DPP−/WL− (No DPP, <3% weight loss)
B5 65 NHB female College graduate
B6 47 NHB male College graduate
H6 57 Hispanic female Some high school, did not graduate
H7 66 Hispanic male High school graduate or GED
H8 73 Hispanic male Some college
W8 58 NHW male Some college
W9 60 NHW male More than college degree
W10 62 NHW female More than college degree

Mean for DPP−/WL− 61

Table 2 Baseline A1c, DPP Attendance, and Weight Loss of Interview Participants (n=24)

ID Baseline A1c (%) DPP sessions attended 12-month weight change (%)

DPP+/WL+ (Attended DPP, >5% weight loss)
B1 6.1 24 −6.8
B2 6.0 15 −6.5
H1 6.1 12 −9.1
H2 6.1 21 −8.5
H3 6.1 25 −5.0
W1 6.4 18 −16.0
W2 6.2 22 −18.9
W3 5.8 21 −5.2
W4 5.8 6 −10.1
W5 5.7 11 −6.8

Mean for DPP+/WL+ 6.0 17 −9.3%
DPP+/WL− (attended DPP, <3% weight loss)
B3 5.8 19 −1.9
B4 5.9 N/A* −2.6
H4 5.8 12 −0.8
H5 5.8 5 +2.5
W6 5.8 8 −2.1
W7 5.9 12 +1.5

Mean for DPP+/WL− 5.8 11 −0.2%
DPP−/WL− (no DPP, <3% weight loss)
B5 5.8 0 +2.2
B6 6.4 0 −1.4
H6 6.2 0 +3.4
H7 6.2 0 +5.8
H8 5.9 0 +2.2
W8 6.1 0 −2.0
W9 6.3 0 +4.6
W10 6.1 0 −0.5

Mean for DPP−/WL− 6.1 0 +1.3%

Negative values indicate a loss in weight while positive values indicate a gain in weight. NHW non-Hispanic White, NHB non-Hispanic Black.
*Participant B4 enrolled in DPP and completed the program; however, we could not verify how many sessions she attended. Therefore, she was
assigned to DPP+/WL− but was not included in the calculated mean DPP attendance statistics.
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described distance as a deterrent to regular DPP attendance as
they “didn’t have a car at the time” (DPP+/WL−, B4). Another
described, “It was too late for me to go over there on the bus. I
think it started at, I don't know, five or six o'clock. And by the
time I [would have] left there, it was an hour class or two hours
… and then I had to walk a long way to get to the bus, so then
when I got off the bus, I had to walk a long way to come to the
house” (DPP−/WL−, H8). Another shared a similar
sentiment—“I really did want to do that program, but I just
felt like it would just be so inconvenient. But at the time, boy,
if I had found like a close [DPP] where I live or where my
sister lives, I would have done it” (DPP−/WL−, B5). They
added, “Where I live, [DPP site] is the closest. But it’s also the
most difficult in terms of traffic and parking. If I took the train,
then I’d have to hike up a hill, that kind of thing. And I just
said that’s not worth it to me” (DPP−/WL−, B5).
Several NHW participants who did not lose weight also

cited distance and/or reliance on public transportation as a
barrier. One mentioned, “It was a 15-minute drive, and so
whatever time I was going to have to take to get there and
leave to come back, would just takemore time than I wanted to
devote to it” (DPP−/WL−, W10). Another said, “The … time
to travel from where I live [was a problem] and… I was using
public transportation. So that was the inhibitor… the number
of bus changes; the amount of time spent on buses back and
forth” (DPP−/WL−, W8). Some described a calculation
weighing the perceived value of the information versus travel
inconveniences. For example, one shared that the “types of
[DPP] information that I was [informed] I would learn about
was rudimentary or fundamental. It was basic stuff” (DPP
−/WL−, W8). When weighed against the challenges of public
transportation/distance, DPP enrollment did not seem
worthwhile.

Employment and Life Flexibility. Work-life flexibility was
identified as a common theme facilitating weight loss among
DPP participants who lost weight, including being retired or
having flexible work arrangements that made it easier to
integrate a weight loss routine. For instance, one stated,
“Being retired, it’s just like so much easier. It’s just
ridiculous [the time commitment of the DPP/weight loss].
Encourage people to quit their jobs or retire” (DPP+/WL+,
W4). Among those still employed, one referenced a flexible
work structure in helping themmaintain their weight loss plan,

such as access to exercise equipment on work trips—“I work
as a consultant. I was doing traveling… but I still managed to
work out … no matter where I go, I always took my bike
shorts or shoes so I could ride a stationary bike. I continued
working out and watching my diet all the time” (DPP+/WL+,
W3). Another participant recalled “Atwork, my boss let me go
to the [DPP] classes. I explained to him what I was doing. And
he encouraged me…Actually, at work hours, he let me go for
an hour to the class, because … you know, it was concerning
to my health… he helped me a lot on that” (DPP+/WL+, H2).
In contrast, among participants who did not lose weight, and
particularly NHB and Hispanic participants, the lack of work
flexibility was perceived as a barrier. One shared that “[they]
would have had to take time off work and then try to rush over
there. It was just a lot to have to do” (DPP−/WL−, H6).
In addition, participants who did not lose weight, including

Hispanic and NHB participants, often reported competing
parental demands as a time barrier. One mother recalled, “I
have to cook for myself and my kids. I wasn’t able to cook
separate because of finances at the time … Were my kids
going to be satisfied with what I feed them as opposed to what
I could eat to lose weight?” (DPP+/WL−, B4). Similarly, a
father stated, “I’ve always been one that has been active …
kind of gotten away from it a little bit because of throughout
the years of being a single father raising kids, going to work all
the time” (DPP−/WL−, B6).

Supplemental Resources. Participants who lost weight,
particularly NHW participants, described being able to
allocate supplemental resources and disposable income to
their weight loss effort. Many purchased additional exercise
equipment with one saying, “Elliptical machine. I have one at
home. I invested in one” (DPP+/WL+, W5). Others talked
about investing in “$250 a month gym memberships” (DPP+/
WL−, W6) or Pilates classes—“I do $90 private sessions,
private one-hour session with a Pilates instructor” (DPP+/
WL+, W2). Another participant stated, “I do meals, and it
costs me around $75 a week to eat that kind of healthy food all
ready. They’re not that expensive. They’re organic and
healthy. So, I am still sticking to my diet” (DPP+/WL+, H2).
On the other hand, some NHW participants who did not lose
weight reported income as a barrier and were not familiar with
low-cost lifestyle change options in the DPP curriculum such
as walking— “It’s definitely an investment … You have to

Table 3 Summary of Major Themes Associated with 5% Weight Loss Among PRIDE Trial Participants

DPP convenience Inconvenient DPP locations and class hours, and limited access to reliable transportation may have impeded weight
loss efforts in Hispanic and NHB participants more than NHWs.

Work/life flexibility Hispanic and NHB participants reported long and inflexible work hours with extended commutes, and had greater difficulties
than NHWs in overcoming competing demands and finding time to implement lifestyle change.

Supplemental
resources

Participants who successfully lost weight, particularly NHW participants, were able to dedicate additional supplemental
resources to support their weight loss efforts.

Social support Positive and active social support was associated with successful weight loss for all participants, regardless of race or ethnicity.
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buy exercise equipment. You have to maybe join a club…
You have to invest for your own health, and that will cost you
a bit” (DPP-/WL−, W9).
Some participants who did not lose weight, including His-

panic and NHB participants, reported acquiring supplemental
resources to support their weight loss efforts. However, com-
pared to the more expensive gym memberships and exercise
equipment purchased by participants that lost weight, these
participants often reported purchasing less expensive items
like athletic shoes or Fitbits. Hispanic and NHB participants
frequently cited limited disposable income as a barrier when
considering supplemental resources. For instance, one said, “I
did pay for a little gym membership and I paid monthly until I
couldn’t afford it anymore. So, I wasn’t able to go to the gym
and use all of their equipment and their water aerobics and
everything” (DPP+/WL−, B4). Hispanic and NHB
participants were more likely to rely on insurance-covered
services when describing use of supplemental lifestyle change
resources such as gym memberships. One describes, “My
gym, because I’m 66 years old, and I’ve had this insurance
since I was 62. They pay for our gym membership. So, I get
the gym membership, so I don’t have to pay for that” (DPP+/
WL−, B3). One NHB participant illustrates the challenges
faced by low-income participants when seeking supportive
lifestyle change resources to encourage weight loss, “I had to
learn to do without things.Well, mostly I usually pay my bills,
my household bills fully. [Then] I learned to just pay half of it
and pay the other half another week. Because I wanted to get
the food that helped me get back from [developing] diabetes”
(DPP+/WL−, B4).

Social Support. Intensive social support from friends and
family was commonly reported by participants who lost
weight, regardless of race and ethnicity. One commented,
“My wife was supportive all the way through. She does
most of the cooking, so she just adapted really well to fitting
the [recommendations] in. She’s always been kind of health-
conscious and everything, so [the DPP] program kind of fed
into her interest as well” (DPP+/WL+, W1). Similarily, anoth-
er added, “With the [DPP] program … I think for me the key
thing wasmywife learned to shop a newway and prepare food
a new way” (DPP+/WL+, H1). In contrast, while participants
who did not lose weight sometimes received moderate support
such as words of encouragement, others reported receiving
negative feedback from their family or friends. A wife noted
challenges in cooking for her husband—“he was onboard until
he seen his diet was changing too because he is strictly a meat
and rice guy, a meat and potato person. But I’m not cooking
two different meals. And one night he asks me, ‘Look, I’m not
a rabbit. I can’t do all these vegetables. So, can I please have
my rice and potatoes or whatever?’” (DPP+/WL−, W7). Some
reported feeling stigmatized/judged by their support systems
in their weight loss efforts. One commented, “If you don’t eat
after church, then they don’t think very well of you. Like, oh,
she doesn’t like my food… and then when the lady would go

up to get other plates of food to give to us, she would tell her
like, ‘Don’t offer [her] anything because she’s not going to eat
it and she doesn’t want it. Maybe she doesn’t like it’ (DPP+/
WL−, B4).

DISCUSSION

We identified several themes related to unsuccessful weight
loss among Hispanic and NHB participants in our sample,
namely DPP inconvenience, limited work/life flexibility, and
not purchasing (or inability to purchase) supplementary
resources such as exercise equipment. Conversely, many
participants who attended DPP and lost at least 5% body
weight, particularly NHW participants, commented on DPP
convenience, flexibility in their work schedule, and access to
supplementary resources as facilitators of success. Social sup-
port was also noted as important in successful DPP engage-
ment and weight loss, but this was consistent across racial and
ethnic groups.
While PRIDE analyses found that disparities in weight loss

persisted after controlling for DPP attendance, more consistent
attendance and participation was still associated with im-
proved outcomes.20 Other studies have confirmed a positive
correlation between DPP attendance, greater physical activity,
and more weight loss.27 Other work has confirmed racial and
ethnic differences in DPP attrition,15, 19, 28 with one analysis
showing higher DPP retention rates at 18 weeks for NHW
participants (71%) compared with NHB (61%) and Hispanic
(53%) participants.28 Our work suggests that DPP class prox-
imity, access to convenient transportation, and workplace
flexibility may partially explain differences in DPP atten-
dance, participation, and weight loss by race and ethnicity.
NHB and Hispanic participants may be more likely to have
jobs requiring them to be present throughout the workday,
making it difficult to participate in the DPP during work hours.
They may also depend on public transportation and be reluc-
tant to commit to long bus rides in the evenings after work,
particularly if they have responsibilities at home. A recent
meta-analysis of 27 weight loss interventions is consistent
with our findings, identifying incompatible work structure,
lower socioeconomic status, and increased numbers of chil-
dren at home as correlates of decreased adherence.29 DPPs that
meet in-person should strive to ensure that their physical
location and meeting times are convenient for all participants.
Alternatively, recent data supports virtual delivery of DPP as
an effective mode to increase DPP engagement.30

We found that successful weight loss may be influenced by
the availability of disposable income. While PRIDE analyses
did not identify differences in weight loss by earned income,20

in this follow-up study, we found differences in spending by
NHW andminority participants in supporting lifestyle change.
Many participants who lost weight, particularly NHW
participants, spent discretionary funds for meal preparation
services, gym memberships, or physical activity equipment.
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In comparison, NHB and Hispanic participants were less
likely to report similar large purchases and often reported
competing financial demands. Of note, some NHW
participants reported financial challenges, but they were more
likely to fall into the DPP−/WL− group. This is consistent with
a recent study highlighting that lower-income NHW
participants in the DPP achieve about 25% of the weight loss
achieved by higher-income NHW participants.31

There is a marked racial wealth gap in the USA due in large
part to structural racism and residential segregation, such that
individuals from under-resourced populations have more pre-
carious financial situations than NHW individuals with similar
incomes. Earned income may be an inadequate measure of the
ability to obtain supplemental resources for behavioral change,
and less disposable income among NHB and Hispanic
participants may explain some disparities in weight loss
among DPP participants. Future studies should test this hy-
pothesis by measuring disposable income as a predictor of
successful weight loss.
We found that participants from all racial and ethnic groups

who lost weight described more meaningful social support.
They often had family members who adopted the same be-
havioral changes, while participants who did not lose weight
reported only receiving words of encouragement from family
members or friends. Overweight/obese NHB individuals may
be more successful in losing weight when they are paired with
a family member of similar BMI in a dyadic intervention.32

DPPs may be more likely to achieve racial equity in weight
loss if they can simultaneously engage individuals and their
family members in lifestyle change.
Real-world DPP translations have fallen short in achieving

equitable outcomes.15–20 While cultural adaptations to the
DPP may help to address some racial and ethnic disparities,33

future iterations must address the upstream socio-structural
determinants that limit minority patients’ access to lifestyle
change. For example, US counties with middle-to-high socio-
economic disadvantage have fewer lifestyle change programs
and less convenient access to these programs than counties
with less socioeconomic disadvantage.34 Future solutions to
weight loss disparities should attempt to mitigate accessibility
challenges through creative modes of DPP delivery.
Employing community healthcare workers35 and using com-
munity and faith-based settings36 have proven successful
among minority populations. Moreover, new evidence
suggests that digital DPP can be an alternative delivery mo-
dality for low-income participants.37 Low-income participants
may benefit from financial incentives to lose weight, including
paid time to attend worksite DPP classes.38 Finally, health
insurance that provides supplemental resources such as free
gym memberships may help to bridge gaps and promote
health equity.
A recent review outlines a similar argument for

supplementing lifestyle change programs such as the
DPP with comprehensive strategies that strive for health
equity in diabetes prevention. These strategies might

include a direct focus on socioeconomic status, living
and working conditions, sociocultural context, and socio-
political context, all of which are important moderators of
diabetes prevention.39

Our study has limitations, including that qualitative
methods are limited when comparing between groups. This
project was hypothesis-generating, with limited generalizabil-
ity to participants outside a large, academic health system. The
potential influence of cultural differences in weight loss may
not be identified in this highly acculturated population. As our
primary interest was disparities among patients who expressed
interest in structured lifestyle interventions, we did not inter-
view patients who lost >5% of body weight through other
means (e.g., bariatric surgery). Future studies of this popula-
tion may identify additional salient themes. Finally, recall bias
is a potential limitation, since many participants attended/
completed the DPP in 2015–2017, up to 5 years prior to this
study.

CONCLUSION

Nearly 88 million Americans have prediabetes, but only
300,000 (~0.3%) have participated in the National DPP to
date.2, 12 Most (65%) have been NHW while only 21%
have been Hispanic or NHB. The need for dissemination
and spread of DPP to all populations has received in-
creased attention, which is important. However, it is crit-
ical that implementation efforts also focus squarely on
achieving racial equity in weight loss outcomes. Increas-
ing the convenience of DPP class offerings, covering
supplemental lifestyle change resources through extra
health insurance benefits, and encouraging joint participa-
tion by close family members and friends are potential
strategies to achieve both goals. Systemic adjustments in
the national approach to diabetes prevention will be im-
portant in decreasing the burden of diabetes while simul-
taneously promoting equity and justice.

Corresponding Author: O. Kenrik Duru, MD, MS; Department of
Medicine, Division of General Internal Medicine and Health Services
Research, University of California, Los Angeles, CA, USA
(e-mail: KDuru@mednet.ucla.edu).

Supplementary Information The online version contains supple-
mentary material available at https://doi.org/10.1007/s11606-022-
07521-5.

Funding This project was funded through the National Institute of
Diabetes and Digestive and Kidney Diseases (R18DK105464). Drs.
Mangione, Norris and Duru received support from the University of
California at Los Angeles (UCLA), Resource Centers for Minority Aging
Research Center for Health Improvement of Minority Elderly under
National Institutes of Health (NIH)/NIA Grant P30-AG021684, and
from the NIH/National Center for Advancing Translational Sciences
UCLA Clinical and Translational Science Institute Grant
UL1TR000124. Dr. Mangione holds the Barbara A. Levey and Gerald
S. Levey Endowed Chair in Medicine, which partially supported her
work.

3721Saju et al.: Qualitative Analysis of Racial/Ethnic Weight Loss DisparitiesJGIM

http://dx.doi.org/http://creativecommons.org/licenses/by/4.0/.
http://dx.doi.org/http://creativecommons.org/licenses/by/4.0/.


This article is licensed under a Creative Commons Attribution 4.0
International License, which permits use, sharing, adaptation, distri-
bution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a
link to the Creative Commons licence, and indicate if changes were
made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you
will need to obtain permission directly from the copyright holder. To
view a copy of this licence, visit http://creativecommons.org/
licenses/by/4.0/.

REFERENCES
1. Flegal KM, Carroll MD, Kit BK, Ogden CL. Prevalence of obesity and

trends in the distribution of body mass index among US adults, 1999-
2010. JAMA. 2012;307:491-7.

2. Centers for Disease Control and Prevention. National Diabetes Statistics
Report, 2020. Available at: https://www.cdc.gov/diabetes/data/statis-
tics-report/index.html. Accessed 21 September 2021.

3. Tabák AG, Herder C, Rathmann W, Brunner EJ, Kivimäki M. Prediabetes:
A high-risk state for developing diabetes. Lancet. 2012;379(9833):2279-
90.

4. Li Y, Geiss LS, Burrows NR, Rolka DB, Albright A. Awareness of
Prediabetes — United States, 2005–2010. MMWR Morb Mortal Wkly
Rep 2013;62:209-12.

5. Knowler WC, Barrett-Connor E, Fowler SE, Hamman RF, Lachin JM,
Walker EA, Nathan DM; Diabetes Prevention Program Research Group.
Reduction in the incidence of type 2 diabetes with lifestyle intervention or
metformin. N Engl J Med 2002;346:393-403.

6. Centers for Disease Control and Prevention. Adult Obesity Prevalence
Maps. Available at: https://www.cdc.gov/obesity/data/prevalence-
maps.html. Accessed 21 September 2021.

7. Zhu Y, Sidell MA, Arterburn D, et al. Racial and ethnic disparities in the
prevalence of diabetes and prediabetes by BMI: Patient outcomes
research to advance learning (PORTAL) multisite cohort of adults in the
US. Diabetes Care 2019;42:2211-19.

8. Herman WH, Ma Y, Uwaifo G, et al. Differences in A1C by race and
ethnicity among patients with impaired glucose tolerance in the Diabetes
Prevention Program. Diabetes Care 2007;30:2453-57.

9. Diabetes Prevention Program Research Group. 10-year follow-up of
diabetes incidence and weight loss in the Diabetes Prevention Program
Outcomes Study. Lancet. 2009;374:1677-86.

10. Nathan DM, Barrett-Connor E, Crandall JP, et al. Long-term effects of
lifestyle intervention or metformin on diabetes development and micro-
vascular complications: the DPP Outcomes Study. Lancet Diabetes
Endocrinol 2015;3:866-875.

11. American Diabetes Association. Introduction: Standards of Medical Care
in Diabetes—2018. Diabetes Care. 2018;41(Supplement 1):S1-S2.

12. Gruss SM, Nhim K, Gregg E, Bell M, Luman E, Albright A. Public health
approaches to type 2 diabetes prevention: the US National Diabetes
Prevention Program and beyond. Curr Diab Rep 2019;19:78.

13. Albright A. The National Diabetes Prevention Program: From research to
reality. Diabetes Care Educ Newsl 2012;33:4-7.

14. United States Preventive Services Task Force. Screening for prediabetes
and type 2 diabetes: US Preventive Services Task Force recommendation
statement. JAMA. 2021;326:736-43.

15. Ritchie ND, Christoe-Frazier L, McFann KK, Havranek EP, Pereira RI.
Effect of the national diabetes prevention program on weight loss for
English- and Spanish-speaking Latinos. Am J Health Promot
2018;32:812–815.

16. Goode RW, Styn MA, Mendez DD, Gary-Webb TL. African-Americans in
standard behavioral treatment for obesity, 2001-2015: What have we
learned? West J Nurs Res 2017;39:1045-1069.

17. Samuel-Hodge CD, Johnson CM, Braxton DF, Lackey M. Effectiveness of
Diabetes Prevention Program translations among African Americans.
Obes Rev Off J Int Assoc Study Obes 2014;15 Suppl 4:107-24.

18. Nhim K, Gruss SM, Porterfield DS, et al. Using a RE-AIM framework to
identify promising practices in National Diabetes Prevention Program
implementation. Implement Sci 2019;14:81.

19. Albright AL, Gregg EW. Preventing type 2 diabetes in communities across
the U.S.: the National Diabetes Prevention Program. Am J Prev Med
2013;44(4 Suppl 4):S346-S351.

20. Ely EK, Gruss SM, Luman ET, et al. A national effort to prevent type 2
diabetes: participant-level evaluation of CDC’s National Diabetes Preven-
tion Program. Diabetes Care 2017;40:1331-1341.

21. Castellon-Lopez Y, Duru OK, Turk N, et al. Ethnic and racial differences
in weight loss and adoption of evidence-based diabetes prevention
strategies in a shared decision-making intervention. Manuscript in
preparation.

22. Moin T, Duru OK, Turk N, et al. Effectiveness of shared decision-making
for diabetes prevention: 12-month results from the Prediabetes Informed
Decision and Education (PRIDE) trial. J Gen Intern Med
2019;34(11):2652-9. https://doi.org/10.1007/s11606-019-05238-6

23. Moin T, Martin JM, Mangione CM, et al. Choice of Intensive Lifestyle
Change and/or Metformin after Shared Decision Making for Diabetes
Prevention: Results from the Prediabetes Informed Decisions and Edu-
cation (PRIDE) Study. Med Decis Mak 2021 Jul;41(5):607-613.

24. Franz MJ, VanWormer JJ, Crain AL, et al. Weight-loss outcomes: a
systematic review and meta-analysis of weight-loss clinical trials with a
minimum 1-year follow-up. J Am Diet Assoc 2007;107:1755-67.

25. Chun Tie Y, Birks M, Francis K. Grounded theory research: A design
framework for novice researchers. SAGE Open Med. 2019;7.

26. Salkind NJ, eds. Encyclopedia of Research Design. Thousand Oaks, CA:
SAGE Publications, Inc.; 2010.

27. Clennin MN, Maytag A, Ellis J, Wagner A, DiOrio B, Kelly C. Weight loss
disparities among Hispanic and underresourced participants, Colorado,
2015–2018. Prev Chronic Dis 2020;17.

28. Cannon MJ, Masalovich S, Ng BP, et al. Retention among participants in
the National Diabetes Prevention Program lifestyle change program,
2012–2017. Diabetes Care 2020;43(9):2042-2049. https://doi.org/10.
2337/dc19-2366

29. Lemstra M, Bird Y, Nwankwo C, Rogers M, Moraros J. Weight loss
intervention adherence and factors promoting adherence: a meta-analy-
sis. Patient Prefer Adherence 2016;10:1547-59.

30. Moin T, Damschroder LJ, AuYoung M, et al. Results from a trial of an
online Diabetes Prevention Program intervention. Am J Prev Med
2018;55:583-591.

31. Ritchie ND, Sauder KA, Phimphasone-Brady P, Amura CR. Rethinking
the National Diabetes Prevention Program for low-income Whites.
Diabetes Care 2018;41(4):e56-e57.

32. Samuel-Hodge CD, Holder-Cooper JC, Gizlice Z, et al. Family PArtners in
Lifestyle Support (PALS): Family-based weight loss for African American
adults with type 2 diabetes. Obes Silver Spring Md 2017;25:45-55.

33. Hall DL, Lattie EG, McCalla JR, Saab PG. Translation of the Diabetes
Prevention Program to ethnic communities in the United States. J Immigr
Minor Health 2016;18:479-489.

34. Jayapaul-Philip B. Availability of the National Diabetes Prevention
Program in United States counties, March 2017. Prev Chronic Dis
2018;15.

35. Katula JA, Vitolins MZ, Morgan TM, et al. The healthy living partnerships
to prevent diabetes study. Am J Prev Med 2013;44:S324-S332.

36. Sattin RW, Williams LB, Dias J, et al. Community trial of a faith-based
lifestyle intervention to prevent diabetes among African-Americans. J
Community Health 2016;41:87-96.

37. Kim SE. Evaluation of a digital Diabetes Prevention Program adapted for
low-income patients, 2016–2018. Prev Chronic Dis 2019;16.

38. Desai JR, Vazquez-Benitez G, Taylor G, et al. The effects of financial
incentives on diabetes prevention program attendance and weight loss
among low-income patients: the We Can Prevent Diabetes cluster-
randomized controlled trial. BMC Public Health 2020;1587.

39. Haire-Joshu D, Hill-Briggs F. The next generation of diabetes translation:
A path to health equity. Annu Rev Public Health 2019;40:391-410.
https://doi.org/10.1146/annurev-publhealth-040218-044158

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

3722 Saju et al.: Qualitative Analysis of Racial/Ethnic Weight Loss Disparities JGIM

http://dx.doi.org/https://www.cdc.gov/diabetes/data/statistics-report/index.html
http://dx.doi.org/https://www.cdc.gov/diabetes/data/statistics-report/index.html
http://dx.doi.org/https://www.cdc.gov/obesity/data/prevalence-maps.html
http://dx.doi.org/https://www.cdc.gov/obesity/data/prevalence-maps.html
http://dx.doi.org/10.1007/s11606-019-05238-6
http://dx.doi.org/10.2337/dc19-2366
http://dx.doi.org/10.2337/dc19-2366
http://dx.doi.org/10.1146/annurev-publhealth-040218-044158

	Differences in Weight Loss by Race and Ethnicity in the PRIDE Trial: a Qualitative Analysis of Participant Perspectives
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	METHODS
	Description of the PRIDE RCT
	Study Sample and Recruitment
	Data Analysis

	RESULTS
	Participants
	Major Themes
	DPP Convenience
	Employment and Life Flexibility
	Supplemental Resources
	Social Support


	DISCUSSION
	CONCLUSION

	References




