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Abstract

Individuals from socioeconomically disadvantaged groups have lesser participation and success in the National Diabetes Prevention Program (NDPP).
Barriers to NDPP participation and lifestyle change were examined from the perspective of Lifestyle Coaches serving lower versus higher income
participants. Lifestyle Coaches (n = 211) who serve lower income (n = 82) or higher income (n = 129) participants reported on observed barriers
to NDPP participation and lifestyle change and ranked the three most significant barriers to (a) NDPP participation and (b) lifestyle change. Group
differences in number/type of barriers were examined using t-tests and chi-square analyses, and ranking differences were examined using multilevel
cumulative logit models. Lifestyle Coaches of lower income (versus higher income) participants reported two additional barriers on average. Ranked
barriers to participation were similar between groups, and notably included physical/emotional barriers. However, for lifestyle change, those serving
lower income groups were more likely to rank lack of access to healthy grocery stores, but less likely to rank low motivation and lack of family sup-
port. Lifestyle Coaches of lower income participants were less likely to rank long wait period prior to enrollment as the most significant barrier to
participation, and to rank lack of time off from work as the most significant barrier to lifestyle change. Despite more barriers observed among lower
versus higher income participants, overlap in the most significant barriers highlights the potential utility of widely addressing common barriers among
NDPP participants. In particular, physical and emotional barriers have been overlooked, yet deserve greater attention in future research and practice.

Lay Summary

The National Diabetes Prevention Program (NDPP) has less successfully reached and changed the lifestyles of lower income (versus higher income)
adults in the USA who are at high risk for type 2 diabetes. In a nationwide online survey, we asked Lifestyle Coaches who deliver the NDPP to identify
up to 37 potential barriers to participation and success that they had observed among their participants. We then compared the number, type, and
rankings of the most significant barriers to participation and success in the NDPP from the perspective of Lifestyle Coaches estimating the majority
of their participants had lower versus higher incomes. Lifestyle Coaches delivering the NDPP to lower income participants reported an average of
two additional barriers to participation and success than those delivering the program to higher income participants. The barriers ranked among the
most significant to NDPP participation and lifestyle change were generally similar among Lifestyle Coaches working with lower versus higher income
participants. Top-ranked barriers included physical/emotional symptoms (e.g., anxiety, depression) as well as barriers previously reported in studies
focused on NDPP participants. It is critical that barriers be carefully evaluated and addressed to improve the nationwide impact of the NDPP.
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Implications

Practice: Organizations delivering lifestyle interventions should systematically assess potential barriers to participation and lifestyle change
among the participants they serve.

Policy: Policymakers who want to reduce diabetes disparities should consider policies that mitigate social determinants of health and other
barriers that drive diabetes disparities.

Research: Future research should assess barriers to participation and lifestyle change in lifestyle interventions, particularly physical and emo-
tional factors, from the perspective of additional stakeholders (e.g., socioeconomically disadvantaged participants, their referring providers).

© Society of Behavioral Medicine 2022. All rights reserved. For permissions, please e-mail: journals.permissions@oup.com.
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Introduction

Lifestyle intervention is an evidence-based approach to pre-
vent type 2 diabetes among adults with risk factors such as
prediabetes (e.g., HbAlc 5.7%-6.4%) [1]. To provide life-
style intervention to the growing number of Americans at risk
for type 2 diabetes, Congress authorized the launch of the
National Diabetes Prevention Program (NDPP) in 2010 [2].
The NDPP was based on compelling results from a landmark
randomized clinical trial that found 58% reduction in type 2
diabetes from lifestyle intervention [1]. Lifestyle intervention
in the clinical trial was primarily delivered individually [3]. To
scale-up toward reaching the 37.5% of adults in the USA who
are estimated to have prediabetes [4], the year-long NDPP
can be delivered through in-person group classes, online (e.g.,
mobile application), remotely (e.g., virtual classroom), or a
combined approach [2, 5]. The NDPP has had commend-
able successes, including delivery to hundreds of thousands
of Americans [2], yet significant challenges remain to engage
individuals at highest risk for type 2 diabetes [6]. A concern is
that NDPP outcomes (e.g., incident type 2 diabetes and mod-
est weight loss) are worse for socioeconomically disadvan-
taged groups, often due to limited participation [7-9], despite
the greater need to address health disparities [10, 11].

Recent qualitative studies described barriers to NDPP
participation (e.g., attendance and program completion)
from the perspective of participants [12-14]. For exam-
ple, predominantly low-income participants from an urban
safety-net healthcare system reported conflicting with work
schedules, lack of transportation and child care, and other
health issues as barriers to attendance [14]. As these findings
illustrate among NDPP participants, the contexts in which
individuals live substantially influence health outcomes and
drive health disparities [10]. Five categories of these Social
Determinants of Health (SDOH) were identified by the U.S.
Department of Health and Human Services: economic sta-
bility, neighborhood and built environment, social and com-
munity context, education, and health and health care [15].
A recent review identified associations between a number of
SDOH and type 2 diabetes incidence, prevalence, and out-
comes [10]. Many barriers to NDPP participation identified in
recent studies include SDOH (e.g., lack of transportation to/
from classes) [8, 12, 13] as well as other factors related to the
NDPP (e.g., program not meeting participant’s expectations,
confusion about the need for diabetes prevention or program
requirements) [13, 14]. In considering barriers to NDPP par-
ticipation and lifestyle change, we considered SDOH as well
as NDPP-specific barriers from previous studies. Given the
consistent findings that co-morbid health problems are a sub-
stantial barrier to NDPP participation [12-14] and psycho-
logical symptoms specifically are associated with risk for both
prediabetes and type 2 diabetes [16], we replaced the SDOH
“health and health care” category with “physical/emotional
health” when grouping potential barriers in this study.

To fully understand the day-to-day impact of a multi-level
intervention such as the NDPP, it is critical that stakeholder
engagement in the evaluation process occur across levels, as
factors at each level can substantially affect the success and
sustainability of intervention implementation [17]. In addi-
tion to the aforementioned qualitative studies of participants,
the CDC has systematically evaluated participant- and orga-
nization-level [6, 18]. Although the CDC reported plans to
collect data on Lifestyle Coaches [18], to the best of our

861

knowledge, implementation has not been assessed from the
perspective of these front-line providers, despite their critical
role to influence program outcomes while serving participants
during the NDPP. For one, having Lifestyle Coaches build
meaningful relationships with participants was identified as
the most widely successful retention strategy in a recent qual-
itative study of NDPP delivery to “high-need” populations
in Los Angeles, and Lifestyle Coaches at Community-Based
Organizations (CBOs) were noted for their efforts to under-
stand and resolve barriers to attendance among their partic-
ipants [19]. Thus, Lifestyle Coaches are a key stakeholder
group to examine and are also likely to be uniquely aware of
the barriers their participants face.

Lifestyle Coaches have regular contact with participants
over the course of the year-long NDPP. In the context of the
in-person program, Lifestyle Coaches deliver a minimum of
22 classes (16 classes in the first 6 months, 6+ classes in the
second 6 months) to a “cohort” (small group) of adults at
risk for type 2 diabetes with overweight or obesity [5]. Even
Lifestyle Coaches in completely virtual NDPPs (e.g., via les-
sons in a web application), which were allowed beginning
in January 2015, have weekly communication with their
participants (e.g., email and webconferencing) [2, 5]. Thus,
Lifestyle Coaches are in a unique position to observe—and
when possible, to attempt to mitigate—barriers experienced
by participants [19]. Examples of strategies Lifestyle Coaches
may use to promote equitable access to the NDPP and rel-
evant resources include clearly communicating the program
goals to set participant expectations, assessing understanding
of program content and explaining unfamiliar concepts, and
referring participants in need to organizations that provide
access to healthy foods, health care, and income assistance.

The current study aims to (a) describe Lifestyle Coach per-
ceptions of barriers to NDPP participation (i.e., enrollment,
attendance at sessions, and program completion) and lifestyle
change (i.e., increased physical activity, improved nutrition,
greater weight loss), and (b) examine differences in perceived
barriers between Lifestyle Coaches who work with mostly
lower versus higher income participants in (1) the number
of barriers observed and (2) the type and rankings of the
barriers perceived to be most significant to participation and
lifestyle change. We hypothesize that Lifestyle Coaches who
work with lower versus higher income groups will perceive a
greater number of barriers among their participants.

Methods

Participants

Lifestyle Coaches who have delivered the year-long NDPP to
at least one cohort of participants were eligible for the study.
From May to June 2021, the research team emailed contacts
from the database of CDC-recognized organizations that pro-
vide the NDPP with information about the study and a link
to an online screening form. The team emailed invitations for
Lifestyle Coaches to participate in the study to all organiza-
tions with “Preliminary” or “Full” recognition from the CDC
(denoting fidelity to published CDC guidelines for delivering
the NDPP) [5]. Lifestyle Coaches received a $10 electronic
gift card for completing a 30-min online questionnaire. Of
the 3335 eligible Lifestyle Coaches who were sent a link to the
consent cover letter and survey, 305 participated in the study
by the end of data collection in June 2021 (91.0% response

220z ¥snbny 0z uo isenb Ag 0G677859/098/8/Z 1 /a101E/Wq)/ W02 dnoolwapede//:sdRy Wolj papeojumoq



862

rate). The University of Utah Institutional Review Board
approved all study procedures.

Measures

In the online questionnaire, Lifestyle Coaches were asked to
report on their individual demographics and training, char-
acteristics of the organization/NDPP where they deliver the
intervention, barriers to NDPP participation and lifestyle
change among their participants, strategies for recruitment
and engagement, and implementation outcomes based on
Proctor’s taxonomy [20]. As an indication of the general
socioeconomic status of their participants, Lifestyle Coaches
were asked to provide information on the populations they
served, including the estimated frequency of participants’
receipt of federal assistance (Do your participants have access
to federal food assistance, or any other financial aid/supple-
mental income program? Response options: Yes, most do; Yes,
many doj; Yes, some do; Yes, a few do; No; I don’t know) and
percentage of participants with low incomes (Approximately
what percent of your NDPP participants have low incomes?
Response options: 0-25%; 25-50%; 50-75%; 75-100%; 1
don’t know). While Lifestyle Coaches may not have objec-
tive data on participant incomes, these items may nonethe-
less capture their general awareness based on the setting (e.g.,
Federally Qualified Health Center [FQHC] vs. private clinic),
data on participant education level (required for reporting to
the CDC) [5], and discussions with participants about social
needs (e.g., housing and/or food insecurity). The measurement
approach used builds upon previous work that identified
whether NDPPs served primarily “high-need populations™
based on a broader question: “Can you describe the charac-
teristics of [NDPP] participants at your organization?” [19]

Lifestyle Coaches endorsed up to 37 barriers to NDPP par-
ticipation and lifestyle change in the survey (Table 1). Our
team developed the list of barriers by (a) sorting barriers from
previous NDPP research into SDOH domains [15] (replacing
“health and health care” with “physical/emotional health,” as
mentioned above) or an NDPP/organization-level barrier cat-
egory [8, 12-14, 19], and (b) considering additional barriers
that our team believed could be relevant to participants in the
NDPP from within the SDOH domains. Based on the com-
munity-based participatory research on mental health car-
ried out by an author (AA), the term “emotional symptoms”
was used as this term was preferred and viewed as less stig-
matizing than “psychological symptoms” or “mental health
symptoms”[21]. These barriers were presented to all Lifestyle
Coaches in the same order, with no response bias due to order
of presentation (r = -0.049, p =.772). Lifestyle Coaches then
ranked the three most significant barriers from the list of bar-
riers they endorsed to (a) participation (i.e., enrollment, atten-
dance at sessions, and program completion) and (b) lifestyle
change (i.e., increased physical activity, improved nutrition,
and greater weight loss).

Following the list of 37 specific barriers, Lifestyle Coaches
had the option of describing additional barriers in open-ended
responses. Examples of responses include technology barri-
ers, length of the program, lack of match between Lifestyle
Coach and the community served, and accessibility barriers
for individuals with disabilities. Although Lifestyle Coaches
could include their open-ended responses in their rankings of
the most significant barriers, the current analysis focuses on
the barriers identified a priori for consistency across subjects,
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and given the range of responses and the small percentage
of ranked barriers that were open-ended responses (9.8% of
most significant barriers to participation, 6.6 % of most signif-
icant barriers to lifestyle change).

Data analysis

Lifestyle Coach demographics and training, characteris-
tics of their organization/NDPP, and perceived barriers to
program participation and lifestyle change were analyzed
descriptively using SPSS. Lifestyle Coaches were catego-
rized into two groups: (a) those who reported the majority
of their participants are members of lower income groups
(i.e., responses of “Yes, most do” or “Yes, many do” on
the federal assistance item, or responses of “50-75%” or
“75-100%” on the low income item), and (b) those who
reported the majority of their participants are members of
higher income groups (i.e., responses of “Yes, some do,”
“Yes, a few do,” or “No” on the federal assistance item, and
responses of “0-25%” or “25-50%” on the low income
item). Lifestyle Coaches who participated in the larger study
but responded “I don’t know” to both the federal assistance
and low-income status items (7 = 94) were excluded from
this analysis.

Group differences in the number of barriers identified were
examined with independent samples #-tests, and group dif-
ferences in the barriers identified as most significant to par-
ticipation and lifestyle change were examined with Pearson
chi-square tests in SPSS. Finally, differences between groups
in rankings of the most significant barriers to participation
and lifestyle change were analyzed with multilevel cumulative
logit models with restricted penalized quasi-likelihood esti-
mation [22] in Hierarchical Linear and Nonlinear Modeling
[23] (HLM 7). Barriers ranked among the most significant by
at least 10% of Lifestyle Coaches in one or both groups were
included as Level-1 dummy-coded predictors in the models
(12 barriers in the participation model, 14 barriers in the
lifestyle change model). The reference group was the barrier
to the model outcome that was most frequently endorsed to
(i.e., lack of time off from work for the participation model,
cost of health foods/access to affordable grocery stores for
the lifestyle change model). Group (lower income = 1, higher
income = 0) was included at Level 2, along with cross-level
interactions between each barrier and group. The total num-
ber of barriers each Lifestyle Coach endorsed was included as
a Level-2 covariate on the overall intercept of the models. As
the variance components were not significantly different from
zero, random effects were not included in the final models.

Results

Sample characteristics

Among the 211 Lifestyle Coaches in this analysis, 82 (38.9%)
reported serving mostly participants of lower income groups
(i.e., low-income and/or receiving federal assistance) and 129
(61.1%) reported serving mostly participants of higher income
groups. Most Lifestyle Coaches identified as women (7 = 199;
94.3%), with an average age of 48.7 years (SD = 13.2), and
a college degree or higher (85.7%). Racial/ethnic identities
of Lifestyle Coaches included white, non-Hispanic (7 = 159;
75.4%), Hispanic/Latinx (7 = 20; 9.5%), African American/
Black (7 = 16; 7.6%), Asian (n = 7; 3.3%), American Indian/
Alaska Native (7 = 65 2.8%), and multiracial (7 = 3; 1.4%).
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Table 1 | Frequency of Lifestyle Coach endorsement of participant barriers by group
Barrier Lower income Higher income
% n % n
Economic/financial barriers
Cost of the program [13] 24.4% 20 33.3% 43
Cost of healthy foods/access to affordable grocery stores 76.8% 63 65.1% 84
Cost of transportation [12] 47.6% 39 28.7% 37
Cost of childcare [13, 14] 41.5% 34 18.6% 24
Lack of time off from work (e.g., due to long hours, irregular schedule) [14, 19] 82.9% 68 86.8% 112
Neighborhood/environmental barriers
Inconvenient class location [13, 14, 19] 30.5% 25 35.7% 46
Lack of transportation [12, 13] 59.8% 49 39.5% 51
Lack of access to healthy grocery stores 56.1% 46 33.3% 43
Lack of access to green space (e.g., parks) for outdoor activity 39.0% 32 20.2% 26
Lack of recreational facilities (e.g., gyms) 51.2% 42 38.0% 49
Climate that often impedes outdoor activity or traveling to classes [12] 48.8% 40 44.2% 57
Unsafe neighborhood 41.5% 34 17.1% 22
Social/community barriers
Difficulty communicating in the language used in the course [13] 9.8% 8 6.2% 8
Lack of connection with me and/or other NDPP participants [13, 14, 19] 12.2% 10 19.4% 25
Lack of family support within the household [13] 65.9% 54 72.1% 93
Lack of social support outside the NDPP [12, 14] 61.0% 50 59.7% 77
Lack of childcare [13, 14] 43.9% 36 20.9% 27
Lack of time [13, 14, 19] 74.4% 61 78.3% 101
Other family/caregiving responsibilities [12, 13] 67.1% 55 70.5% 91
Conflicts with work or school schedule [12-14, 19] 76.8% 63 81.4% 105
Unstable life circumstance(s) [13] 50.0% 41 40.3% 52
Educational barriers
Difficulty understanding the program content [13, 14] 24.4% 20 10.1% 13
Lack of knowledge about program concepts [12] 56.1% 46 36.4% 47
Learning disabilities or difficulties 28.0% 23 18.6% 24
Physical/emotional health barriers
Chronic pain and/or other physical health conditions [12-14] 80.5% 66 88.4% 114
Inability to drive due to health issues (e.g., advanced age, seizure disorder) [14] 28.0% 23 20.2% 26
Lack of access to preventive care [12] 29.3% 24 15.5% 20
Emotional symptoms (e.g., anxiety, depression) 75.6% 62 75.2% 97
Lack of confidence in ability to make healthy lifestyle changes [12] 79.3% 65 81.4% 105
Problems with sleep 46.3% 38 53.5% 69
Low motivation [12, 19] 81.7% 67 82.2% 106
NDPP or organizational-related barriers
NDPP content not meeting participant expectations [8, 13] 26.8% 22 31.0% 40
Dissatisfaction with the class format [13] 20.7% 17 14.7% 19
Dissatisfaction with the class leaders [13] 3.7% 3 3.1% 4
Goals of participants differ from goals of NDPP [13] 37.8% 31 47.3% 61
Confusion about NDPP relevance and/or requirements [8, 14] 30.5% 25 30.2% 39
Long wait period prior to enrollment or new classes starting [13] 30.5% 25 35.7% 46

% = percentage of Lifestyle Coaches in group that endorsed the barrier.

Citations are included for the barriers that are based on previous NDPP research findings. Lower income = Lifestyle Coaches delivering the NDPP to
primarily lower income participants (7 = 82); Higher income = Lifestyle Coaches delivering the NDPP to primarily higher income participants (7 = 129).

Lifestyle Coaches had 4.2 years’ experience delivering the
NDPP on average (SD = 2.2 years), among whom 84.8% (n
=179) had experience delivering the NDPP in person, 57.3%
(n = 121) delivering it remotely (e.g., classes held via Zoom),
26.1% (n = 55) delivering it through an online platform, and
36.5% (n = 77) through a combination of these modalities.
Lifestyle Coaches delivered the NDPP in various settings,
including Hospital/Healthcare Systems (7 = 67; 31.8%),

CBOs/Community Health Centers/FQHCs (7 = 355 16.6%),
YMCAs (n = 25; 11.8%), State or Local Health Departments
(n=25;11.8%), or one of several other types of organization
(e.g., Indian Health Service, Senior Center, University; 7 = 59;
28.0%).

To assess for potential bias in our subsample for analy-
sis, we conducted z-tests and ttests of differences in demo-
graphic characteristics and experiences (years of experience,
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organization type, modality) of the 211 Lifestyle Coaches included
in this study compared with the 94 removed from the current analy-
ses. There were no significant differences in demographic character-
istics (age, education, racial/ethnic identity), years of experience, or
proportion of Lifestyle Coaches delivering the NDPP in each of the
four modalities (i.e., in-person, distance learning, online, combina-
tion). However, a larger proportion of Lifestyle Coaches included in
the current study were from organizations defined as Community-
Based Organization/Community Health Center/Federally Qualified
Health Center (7 = 35; 16.6%) compared with those who were
excluded due to a lack of knowledge about participant economic
status (7 = 5; 5.3%).

Validity of lifestyle coach grouping strategy

To assess the validity of our strategy for grouping Lifestyle
Coaches into those who work with mostly lower versus
higher income participants, we examined z-tests of group
differences in responses to the items used to create the
grouping and the NDPP organization type. A greater pro-
portion of Lifestyle Coaches in the lower (versus higher)
income group reported 50%-75% and 75%-100% of their
participants had low incomes, and a smaller proportion
reported 0%-25% and 25%-50% of their participants
had low incomes. An identical pattern of significant differ-
ences was found in the federal assistance item responses.
Finally, there was a significantly larger proportion of
Lifestyle Coaches in the lower (vs. higher) income group
at CBOs/Community Health Centers/FQHCs and Indian
Health Services organizations, and a smaller proportion at
University or Hospital/Healthcare Systems. As the former
are more likely to serve lower income groups, and the latter
higher income groups, this provides additional support for
the groupings used in this study.

Group differences in number of barriers to
participation and lifestyle change

Lifestyle Coaches endorsed an average of 16.3 (SD = 6.3) of
the 37 possible barriers to participation and lifestyle change
in the NDPP experienced by their participants. The frequency
with which barriers were endorsed by Lifestyle Coaches in
each group are presented in Table 1. Lifestyle Coaches work-
ing primarily with lower income groups reported their par-
ticipants experienced an average of nearly two additional
barriers to participation and lifestyle change in the NDPP (M
=17.4,SD = 7.1) compared with those working with higher
income groups (M = 15.5,SD =5.7),t=2.11, p =.036.

Most significant barriers to participation and
lifestyle change

Table 2 presents the most frequently ranked barriers to par-
ticipation and lifestyle change (i.e., ranked among the three
most significant barriers by > 10% of Lifestyle Coaches in one
or both groups), along with contingency tables and results of
Pearson chi-square analyses. There were no significant group
differences in the most common ranked barriers to NDPP
participation or lifestyle change when p-values were com-
pared with the Bonferroni-corrected criterion.

Rankings of most significant barriers to
participation and lifestyle change

There were some differences in the order in which Lifestyle
Coaches ranked specific barriers to NDPP participation, but
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only one significant group difference in rankings (i.e., a sig-
nificant difference between Lifestyle Coaches working with
lower versus higher income participants). Results of the mul-
tilevel cumulative logit models focused on barriers to NDPP
participation revealed that, relative to rankings of lack of
time off from work (the reference barrier), Lifestyle Coaches
who work with higher income participants were less likely to
rank chronic pain and/or other physical health conditions (p
=.018; point estimate B = -1.46, odds ratio = 0.23) and emo-
tional symptoms (e.g., anxiety, depression) (p = .026; point
estimate B = -1.81, odds ratio = 0.16) as the most significant
barrier to participation (i.e., they were less likely to assign a
rank of 1 vs. a rank of 2 or 3). These effects were not mod-
erated by group (p’s = .071 and .569), suggesting the same
pattern among Lifestyle Coaches who work with lower ver-
sus higher income participants. Thus, regardless of the income
status of the participants served, Lifestyle Coaches were less
likely to rank chronic pain and/or other physical health condi-
tions and emotional symptoms as the most significant barrier
to participation compared with lack of time off from work.

The one barrier to participation in the NDPP that was
ranked differently based on Lifestyle Coach group was long
wait period prior to enrollment or new classes starting (p =
.011). Lifestyle Coaches who work with lower income groups
were more likely to rank long wait period prior to enroll-
ment or new classes starting as the most significant barrier
to participation compared with lack of time off from work
(point estimate B = 1.16, odds ratio = 3.18), whereas Lifestyle
Coaches who work with higher income groups were less
likely to rank long wait period prior to enrollment or new
classes starting as the most significant barrier to participation
compared with lack of time off from work (p = .01; point
estimate B = -1.60, odds ratio = 0.20).

Similar to the pattern of findings related to barriers to NDPP
participation, there was one difference in the order in which
Lifestyle Coaches ranked barriers (i.e., lack of time off from
work; p = 0.044), and this varied by Lifestyle Coach group.
Lifestyle Coaches who work with lower income groups were
less likely to rank lack of time off from work as the most sig-
nificant relative to cost of healthy foods/access to affordable
grocery stores (point estimate B = -0.92, odds ratio = 0.40),
whereas those who work with mostly higher income groups
were equally as likely to rank lack of time off from work than
cost of healthy foods/access to affordable grocery stores (p =
.179; point estimate B = 0.06, odds ratio = 1.06).

Discussion

Lifestyle Coaches from CDC-recognized organizations across
the USA endorsed a number of barriers to NDPP participa-
tion and lifestyle change among their participants. Barriers
included those identified in previous NDPP participation
research, as well as barriers from within SDOH categories that
were identified for the first time (Table 1). Lifestyle Coaches
who work primarily with lower income participants observed
a greater total number of barriers compared with those work-
ing with higher income participants. However, there were no
group differences in which barriers were ranked among the
most significant to NDPP participation and lifestyle change,
and few group differences in the order in which these barriers
were ranked. We discuss these findings in more depth, place
them in the context of the broader literature, and discuss
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Table 2 | Most commonly ranked barriers to NDPP participation and lifestyle change by Lifestyle Coach group

Barriers to Participation Top Group x? p
Ranked
Lower Income Higher Income
Lack of time off from work [14, 19] Yes 0 (41.7%) 6 (37.1%) 0.401 527
No 2 (58.3%) 8 (62.9%)
Lack of time [13, 14, 19] Yes 8 (25.0%) 4 (27.4%) 0.137 711
No 4 (75.0%) 0(72.6%)
Low motivation [12, 19] Yes 5(20.8%) 5(20.2%) 0.123 910
No 7(79.2%) 9 (79.8%)
Conflicts with work or school schedule [12-14, 19] Yes 4 (19.4%) 8 (22.6%) 0.266 .606
No 8 (80.6%) 6 (77.4%)
Lack of family support within the household [13] Yes 2 (16.7%) 0(16.1%) 0.010 922
No 0 (83.3%) 104 (83.9%)
Chronic pain and/or other physical health conditions [12-14] Yes 1(15.3%) 5(12.1%) 0.401 527
No 1(84.7%) 109 (87.9)
Other family/caregiving responsibilities [12, 13] Yes 0(13.9%) 23 (18.5%) 0.706 401
No 2(86.1%) 101 (81.5%)
Emotional symptoms (e.g., anxiety, depression) Yes 9 (12.5%) 7 (5.6%) 2.855 .091
No 63 (87.5%) 117 (94.4%)
Cost of healthy foods/access to affordable grocery stores Yes 9 (12.5%) 1(8.9%) 0.655 418
No 63 (87.5%) 113 (91.1%)
Lack of confidence in ability to make healthy lifestyle changes [12] Yes 9 (12.5%) 2 (17.7%) 0.940 332
No 63 (87 5%) 102 (82.3%)
Cost of the program [13] Yes (8.3%) 9 (15.3%) 2.000 157
No 66 (91 7%) 105 (84.7%)
Long wait period [13] Yes 4(5.6%) 4(11.3%) 1.796 .180
No 68 (94.4%) 110 (88.7%)
Barriers to Lifestyle Change Top Group x? p
Ranked .
Lower Higher
Income Income
Cost of healthy foods/access to affordable grocery stores Yes 2 (30.1%) 6(20.8%) 2.188 139
No 1(69.9%) 9 (79.2%)
Chronic pain and/or other physical health conditions Yes 9 (26.0%) 0(24.0%) 0.102 .750
No 4 (74.0%) 5(76.0%)
Emotional symptoms (e.g., anxiety, depression) Yes 17 (23.3%) 8 (14.4%) 2.502 114
No 6 (76.7%) 107 (85.6%)
Low motivation Yes 7 (23.3%) 6 (36.8%) 3.879 .049
No 6 (76.7%) 9 (63.2%)
Lack of time off from work (e.g., due to long hours, irregular Yes 3(17.8%) 9 (15.2%) 0.231 .631
schedule)
No 0 (82.2%) 106(84 8%)
Climate that often impedes outdoor activity or traveling to classes Yes 2 (16.4%) 6 (12.8%) 0.502 478
No 61 (83.6%) 109 (87.2%)
Lack of time Yes 12 (16.4%) 3(26.4%) 2.604 107
No 61 (83.6%) 2 (73.6%)
Lack of confidence in ability to make healthy lifestyle changes Yes 1(15.1%) 2(25.6%) 3.001 .083
No 62 (84.9%) 93 (74.4%)
Lack of recreational facilities (e.g., gyms) Yes 9 (12.3%) 0 (8.0%) 0.995 318
No 64 (87.7%) 115 (92 0%)
Lack of access to healthy grocery stores Yes 8 (11.0%) 2 (1.6%) 8.418 .004
No 65 (89.0%) 123 (98.4%)
Lack of family support within the household Yes 8 (11.0%) 33 (26.4%) 6.692 .010
No 65 (89.0%) 92 (73.6%)
Lack of social support outside the NDPP Yes 8 (11.0%) 4 (11.2%) 0.003 958
No 65 (89.0%) 111 (88.8%)
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Barriers to Participation Top Group x? P
Ranked
Lower Income Higher Income
Conlflicts with work or school schedule Yes 5(6.8%) 7 (13.6%) 2.126 145
No 68 (93.2%) 108 (86.4%)
Other family/caregiving responsibilities Yes 7 (9.6%) 5(12.0%) 0.271 .603
No 66 (90.4%) 110 (88.0%)

Citations are included for previously identified barriers to NDPP participation. Of the Lifestyle Coaches who work primarily with lower income groups,
10 did not rank barriers to participation and 9 did not rank barriers to lifestyle change. Of the Lifestyle Coaches who work primarily with higher income
groups, 5 did not rank barriers to participation and 4 did not rank barriers to lifestyle change. Top ranked [Yes = 7 (%) that included barrier in the 3 most
significant barriers; No = 7 (%) that did not include barrier in the 3 most significant]. To adjust for the 26 chi-square tests and maintain a familywise alpha
of .05, we used a Bonferroni-corrected p value of .002 (alpha of .05 divided by 26 tests), and therefore conclude there were no significant differences in the
rate at which barriers were ranked by Lifestyle Coaches in the lower versus higher income groups.

strategies and policies that may reduce barriers and promote
health equity.

A number of barriers were viewed as particularly perva-
sive by Lifestyle Coaches, regardless of the poverty status
of the participants they served. The following barriers were
endorsed by more than 75% of Lifestyle Coaches in both
the lower and higher income groups, and were also ranked
among the most significant to both participation and lifestyle
change (i.e., at least 10% of Lifestyle Coaches in at least one
group ranked them among the top 3): lack of time off from
work, conflicts with work or school schedule, chronic pain
and/or other physical bealth conditions, emotional symp-
toms, lack of confidence in ability to make lifestyle changes,
and low motivation. Several other barriers were not as fre-
quently endorsed, but were among the most significant to
both participation and lifestyle change: lack of time, lack of
family support within the household, other family/caregiving
responsibilities, and cost of healthy foodslaccess to afford-
able grocery stores. Aside from emotional symptoms and cost
of healthy foodslaccess to affordable grocery stores, these
barriers from the economic/financial, social/community, and
physical/emotional health categories of SDOH were all based
on those previously identified in NDPP participation research
[12-14, 19]. Findings from the current study extend this pre-
vious work with the finding that many of the most significant
barriers to participation are also among the most significant
barriers to lifestyle change. Addressing these barriers could
be particularly powerful, as they may facilitate increases in
participation and greater lifestyle change in the NDPP.

As noted above, emotional symptoms has not been reported
as a barrier in previous work, yet Lifestyle Coaches—regard-
less of the poverty status of their participants—perceived it
to be both common and impactful for participation as well
as lifestyle change. There is a relative dearth of research on
emotional/psychological symptoms in the context of lifestyle
interventions. This is surprising in light of documented asso-
ciations between psychological symptoms and heightened
risk for type 2 diabetes [16], and between antidepressant use
and greater diabetes risk in the lifestyle intervention arm of
the initial Diabetes Prevention Program randomized clini-
cal trial [24]. Although lifestyle interventions may improve
symptoms of depression [25], these symptoms may attenuate
outcomes. A recent study found smaller increases in physical
activity during lifestyle intervention among individuals with
depressive symptoms relative to those without [26], and dif-
ficulty achieving physical activity goals in the NDPP can lead

to early dropout [27]. Our findings placing emotional symp-
toms among the most frequently endorsed barriers and the
most significant barriers to participation and lifestyle change,
combined with these previous research findings, suggest an
increased focus on psychological symptoms is warranted. We
recommend NDPP programs consider implementation of a
systematic screening process for psychological symptoms and
referral to mental health services when indicated.

Lifestyle Coaches viewed cost of the program and long
wait period prior to enrollment among the most significant
barriers to NDPP participation. Although there were not sta-
tistically significant group differences in the rates at which
Lifestyle Coaches ranked these barriers, the inclusion of these
barriers was driven by Lifestyle Coaches who work with
higher income groups (15.3% and 11.3% ranked among the
most significant), since less than 10% of those who work with
lower income groups ranked these barriers as among the most
significant (8.3% and 5.6%). As the NDPP is currently a cov-
ered benefit of Medicare (with no copayment), and Medicaid
in select states [2], it is not surprising that cost would be a
more common barrier among higher income groups who are
more likely to have private insurance plans that are not man-
dated to cover the NDPP [28]. As inclusion of the NDPP as a
covered benefit continues to increase, it is likely program cost
will be a less common participation barrier. Although just
5.6% of Lifestyle Coaches working with lower income groups
ranked long wait period prior to enrollment among the most
significant barriers, those who did rank it were more likely
to consider it the top barrier to participation. Organizations
may seek to structure program delivery so that new classes
begin with greater frequency and capacity.

Turning to the barriers to lifestyle change identified in the
current study, several aspects of food access and the physical
environment were included among the most significant: cost
of healthy foods/access to affordable grocery stores, climate
that impedes outdoor activity or traveling to classes, lack of
recreational facilities, and lack of access to healthy grocery
stores. Access to healthy foods and the physical environments
in which individuals live are key SDOH that drive disparities
in type 2 diabetes [10], but only climate that impedes outdoor
activity or traveling to classes had been identified in previous
NDPP participation research [12], However, in contrast to
previous research, climate was not among the most signifi-
cant barriers to participation in the current study. Lifestyle
Coaches serving lower and higher income participants
ranked the impact of climate that impedes outdoor activity or
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traveling to classes similarly, although this barrier likely varies
by region of the country (data we did not collect in the cur-
rent survey).

Lifestyle Coaches serving lower income groups ranked cost
of healthy foods/access to affordable grocery stores more fre-
quently than any other barrier to lifestyle change (30.1%)
and were more likely to rank it as the most significant barrier
to lifestyle change. This barrier was also among the most fre-
quently ranked barriers to lifestyle change among Lifestyle
Coaches serving higher income groups (20.8%), although
these Lifestyle Coaches were not more likely to rank it as the
most significant. In contrast, the inclusion of lack of access
to healthy grocery stores and lack of recreational facilities
was driven by the rankings of Lifestyle Coaches serving lower
income participants (11.0% and 12.3% of this group ranked
the barriers, respectively). Although there were not significant
group differences in the rate of ranking these barriers, less
than 10% of Lifestyle Coaches serving higher income partici-
pants ranked them (1.6% and 8.0%, respectively).

Although there is clear evidence that “food deserts” are
more common in socioeconomically disadvantaged commu-
nities [29], and communities with limited access to healthy
foods and physical activity facilities have higher rates of
type 2 diabetes [10], our findings suggest that the food and
physical environments in which individuals live affect NDPP
lifestyle change regardless of poverty status, but may have a
more significant impact on lower income participants. Given
the timing of data collection, it is possible Lifestyle Coach
responses to the food items in particular were affected by
recency bias, as they completed the survey in the midst of
the COVID-19 pandemic at a time when food insecurity had
more than tripled, affecting 38% of households nationwide
[30]. Nonetheless, in light of the significance of these bar-
riers across groups, it is recommended that—regardless of
participant income status—NDPPs: (a) share resources for
food assistance in the local community, (b) implement food
insecurity screenings and assessment of the degree to which
physical environment in which participants live may help or
hinder lifestyle change, and (c) incorporate discussion and
local resources during the delivery of NDPP focused on meals
that are both healthy and affordable, and strategies to facili-
tate physical activity in the absence of access to recreational
facilities and a pleasant climate.

This study has limitations. First, the analysis of barriers in
this study—while guided by the SDOH framework and pre-
vious research—focused only on a list of barriers developed
by the research team. Future qualitative research is import-
ant to understand impacts of a broader range of barriers in
more depth. Second, the determination of groups (lower ver-
sus higher income) was based on subjective responses from
Lifestyle Coaches rather than objective data. Although there
was support for the validity of our grouping strategy gener-
ally, there are Lifestyle Coaches in each of the groups who
work with participants from a range of economic statuses.
Third, participants were asked to rank the most significant
barriers to multiple aspects of participation (i.e., enrollment,
attendance at sessions, and program completion) and multi-
ple aspects of lifestyle change (i.e., increased physical activity,
improved nutrition, and greater weight loss). It is possible the
most significant barriers vary by the aspect of participation or
lifestyle change considered. Finally, the study is limited by our
focus on data collected from Lifestyle Coaches in the midst
of the COVID-19 pandemic. Although survey instructions to
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Lifestyle Coaches did not ask that they consider barriers at
a specific time period in relation to the pandemic (“We are
interested in barriers to NDPP participation and/or lifestyle
change that you have observed among your participants.”),
those who are economically disadvantaged have been dispro-
portionately affected by the pandemic [31] and this may have
affected responses. Finally, it is possible the assessment of
these barriers from the perspective of other stakeholders (e.g.,
referring providers, participants) would yield different results.

Taken together, results from this study demonstrate a large
number of factors that impede participation and lifestyle
change in the NDPP from the perspective of Lifestyle Coaches
across the country, while highlighting those perceived to most
significantly affect outcomes. Consistent with our hypothe-
sis, Lifestyle Coaches who work primarily with lower ver-
sus higher income participants observed more barriers to
NDPP participation and lifestyle change. Despite this, the
most significant barriers and rankings of these barriers were
similar across groups. In addition to implementing screening
and referral processes related to psychological symptoms,
food insecurity, recreational facilities, and other SDOH,
participants may benefit from discussion of potential barri-
ers to participation and lifestyle change early in the NDPP.
Furthermore, careful needs assessments related to SDOHs
and action plans for specific populations that organizations
serve may help mitigate some barriers and facilitate equitable
access to the NDPP for individuals from economically disad-
vantaged groups.

However, it is important that the burden of reducing type 2
diabetes disparities does not fall exclusively on the shoulders of
Lifestyle Coaches, programs, and participants. Many argue that
true population-based diabetes prevention cannot be achieved
within the health sector without policy-level solutions that
address the combination of social, economic, and environmen-
tal policies that have led to the explosion of diabetes among
Americans. While we must continue to seek global solutions to
the burden of diabetes, at the level of the health sector, consider-
ing systems- and practice-level solutions may help mitigate these
barriers. For example, the implementation of small financial
incentives by payers to attend sessions can improve engagement
and retention in the sessions [32]. At the health system level,
implementing guidelines and workflows that encourage clini-
cians to screen and refer eligible patients to the NDPP may help
boost enrollment in this underutilized resource. Finally, social
policies that “make healthy behaviors easy to adopt or even
the default” [11]—including those that aim to address SDOH,
such as reducing poverty, increasing access to environments and
resources that facilitate physical activity and nutrition, increas-
ing community and social support, increasing educational
access, and addressing comorbid health problems—have great
potential to increase participation and lifestyle change in the
NDPP among socioeconomically disadvantaged populations.
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