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BACKGROUND: Effective type 2 diabetes care remains a
challenge for patients including those receiving primary
care in safety net settings.
OBJECTIVE: The Partnership to Improve Diabetes Edu-
cation (PRIDE) trial team and leaders from a regional
department of health evaluated approaches to improve
care for vulnerable patients.
DESIGN: Cluster randomized controlled trial.
PATIENTS: Adults with uncontrolled type 2 diabetes
seeking care across 10 unblinded, randomly assigned
safety net clinics in Middle TN.
INTERVENTIONS: A literacy-sensitive, provider-focused,
health communication intervention (PRIDE; 5 clinics) vs.
standard diabetes education (5 clinics).
MAIN MEASURES: Participant-level primary outcome
was glycemic control [A1c] at 12 months. Secondary out-
comes included select health behaviors and psychosocial
aspects of care at 12 and 24 months. Adjusted mixed
effects regression models were used to examine the com-
parative effectiveness of each approach to care.
KEY RESULTS:Of 410 patients enrolled, 364 (89%) were
included in analyses.Median agewas 51 years; Black and
Hispanic patients represented 18% and 25%; 96% were
uninsured, and 82% had low annual income level
(< $20,000); adequate health literacy was seen in 83%,
but numeracy deficits were common. At 12 months, sig-
nificant within-group treatment effects occurred from
baseline for both PRIDE and control sites: adjusted A1c
(− 0.76 [95% CI, − 1.08 to − 0.44]; P < .001 vs − 0.54 [95%
CI, − 0.86 to − 0.21]; P = .001), odds of poor eating (0.53
[95% CI, 0.33–0.83]; P = .01 vs 0.42 [95% CI, 0.26–0.68];
P < .001), treatment satisfaction (3.93 [95% CI, 2.48–

6.21]; P < .001 vs 3.04 [95% CI, 1.93–4.77]; P < .001),
and self-efficacy (2.97 [95% CI, 1.89–4.67]; P < .001 vs
1.81 [95% CI, 1.1–2.84]; P = .01). No significant difference
was observed between study arms in adjusted analyses.
CONCLUSIONS: Both interventions improved the partic-
ipant’s A1c and behavioral outcomes. PRIDE was not
more effective than standard education. Further research
may elucidate the added value of a focused health com-
munication program in this setting.
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Abbreviations
ARMS Adherence to Refills and Medication Scale
A1c Hemoglobin A1c
BMI Body mass index
DNT Diabetes Numeracy Test
DTSQ Diabetes Treatment Satisfaction Questionnaire
NDEP National Diabetes Education Program
PCMH Patient-centered medical home
PDQ Personal Diabetes Questionnaire
PDSMS Perceived Diabetes Self-Management Scale
PRIDE Partnership to Improve Diabetes Education
SDSCA Summary of Diabetes Self-Care Activities
s-TOFHLA Short Test of Functional Health Literacy in Adults
TDOH Tennessee Department of Health
T2D Type 2 diabetes mellitus
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INTRODUCTION

The US burden of type 2 diabetes (T2D) is significant,1 and
despite the benefits of improving glycemic control on clinical
outcomes, only 50 to 59% of patients meet treatment
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recommendations.2 Several medically vulnerable populations,
including racial/ethnic minorities and low income patients,3, 4

experience disproportionate rates of diabetes-related compli-
cations due to a number of patient, provider, and health system
factors.5, 6 Patient-provider interactions around diabetes are
especially challenging for populations with limited health
literacy and numeracy.7, 8 Our work has shown that lower
health literacy or numeracy is independently associated with
lower quality of diabetes knowledge, self-management, self-
efficacy, and glycemic control (A1c).9–12 Fortunately, we have
shown that efforts to address literacy and numeracy can im-
prove diabetes care13–16 in academic settings.
In 2010, we partnered with the Mid-Cumberland Region of

the Tennessee Department of Health (TDOH) to develop the
Partnership to Improve Diabetes Education (PRIDE) trial.17

Our purpose was to translate our prior health communication
research to the community level and inform models of care
targeting glycemic control in vulnerable populations. TDOH
clinics provide primary care for predominantly uninsured pa-
tients with multiple socioeconomic challenges. TDOH pa-
tients with diabetes had poor diabetes quality indicators de-
spite previous state-level care collaboratives.18 The PRIDE
study compared two distinct care approaches: one based on
content from the National Diabetes Education Program
(NDEP)19 and one centered on addressing issues of health
communication (PRIDE) to evaluate the potential benefits of
focusing on health communication issues in this vulnerable
population.

RESEARCH DESIGN AND METHODS

Setting and Population

The TDOH operates 95 sites (54 rural) which provide primary
care for an uninsured, vulnerable population. The Mid-
Cumberland Region has 16 clinics across 12 counties. TDOH
clinics reported average A1c near 10% (86 mmol/mol) for the
2 years preceding PRIDE, according to internal quality data.
Clinics were considered for study participation if they could
support at least 40 eligible patients, engage 2–4 health care
providers, and agree to randomization and the 2-year study
duration. At each TDOH clinic, patients have access to prima-
ry care providers, registered nurses, a registered dietician,
health educator, in-house pharmacy, certified diabetes educa-
tor, and Spanish interpreters.

Study Design

To test the effectiveness of the PRIDE intervention relative to
NDEP on participant level glycemic control, we performed a
cluster randomized controlled design. Using a multivariable
score-based, pair-wise matching randomization, we sought to
optimize balance across sites by clinic size, prevalence of
Spanish-speaking patients, average A1c levels, and other pa-
tient characteristics (age, sex, race, insurance status, insulin

status, weight). Five clinics were randomized to PRIDE and 5
to NDEP.

Recruitment

Bilingual research assistants (RA) and clinic staff identified
patients at participating sites. Patient-level inclusion criteria
were adults (age 18–85 years) with a clinical diagnosis of
T2D, English or Spanish speaking, a most recent A1c greater
than 7.5% (58 mmol/mol), and agreement with the 2-year
study. Patients were excluded for poor visual acuity (< 20/
50), personal history of dementia or psychosis, or life expec-
tancy less than 2 years. All consenting TDOH providers were
also enrolled.
Appropriate approvals were secured from TDOH and Van-

derbilt University IRBs. Verbal and written informed consent
was obtained from patient participants in their preferred lan-
guage before enrollment. After randomization, the participants
received a total of $90 after data completion. Providers re-
ceived continuing education credits for their engagement.

PRIDE Intervention Group

PRIDE is a multicomponent educational curriculum targeting
multidisciplinary providers of diabetes care (https://www.
vumc.org/cehc/pride-study). We previously have published
on the development and evaluation of the PRIDE toolkit.20 It
addresses a spectrum of diabetes self-management content
incorporated from 2 previously validated sources, the Diabetes
Literacy and Numeracy Educational Toolkit16 and The Amer-
ican College of Physicians Foundation Living With Diabetes
Guide.21 The PRIDE toolkit was developed for low-literacy
populations by incorporating plain language written at the 4–
6th-grade reading level along with several strategies known to
enhance understanding. These include optimizing the use of
white space, conveying information with pictographs and
simplified tables, eliminating medical jargon, and minimizing
topics covered.22

Each PRIDE toolkit section ends with a shared decision-
making task where important points from the module are
summarized and optional action points are presented allowing
for use of specific communication strategies such as teach
back or teaching to goal.23, 24 Another important aspect is its
parallel Spanish version that followed an iterative process of
cultural adaptation involving translation and back-translation,
input from bilingual content experts, cognitive interviews with
the target audience, and pilot testing. Finally, PRIDE partici-
pants received branded dining placements that promote a
modified plate method for achieving dietary goals.25

In total, 100 providers (20 MD/NP; 8 RD, 9 interpreters, 63
nurses) from the 5 PRIDE sites participated in enhanced
trainings which occurred annually at Vanderbilt University
Center for Experiential Learning and Assessment (CELA).
Sessions included updates in diabetes, instruction on tech-
niques to improve health communication, use of the PRIDE
toolkit, and sessions with simulated patients. Booster trainings
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occurred at the clinic sites between annual trainings and in-
cluded didactic sessions on health communication with trigger
videos to promote intervention fidelity. We provided staff
access to trainings and materials (https://www.vumc.org/
cehc/pride-study).

NDEP Sites

Eighty-six providers (18 MD/NP, 8 RD, 14 interpreters, 46
nurses) from the 5 comparator sites received annual NDEP
education at Vanderbilt with access to online content and local
booster trainings at intervals similar to the PRIDE group. Small
group discussions with case reviews were led by Vanderbilt
University Center for Diabetes Translational Research faculty.
TDOH staff at standard sites did not receive additional instruction
on improving communication skills or the PRIDE toolkit.

Main Measures

RAs administered all measures in English or Spanish. At base-
line, patients provided demographic characteristics and answered
validated questionnaires assessing health literacy (Short Test of
Functional Health Literacy in Adults [s-TOFHLA]),26 numeracy
(Diabetes Numeracy Test [DNT]),27, 28 and self-management
behaviors. Scores on the s-TOFHLA identified individuals with
adequate (≥ 23), marginal (16–22), or inadequate (< 16) health
literacy. The DNT is a 5-question measure of diabetes-specific
numeracy. Self-management behaviors were assessed with the
Summary of Diabetes Self-Care Activities (SDSCA)29 and the
Personal Diabetes Questionnaire (PDQ).30 Medication
nonadherence was measured with the Adherence to Refills and
Medication Scale (ARMS)31; treatment satisfaction and diabetes
self-efficacy were measured with the Diabetes Treatment Satis-
factionQuestionnaire (DTSQ)32 and the PerceivedDiabetes Self-
Management Scale (PDSMS).33 Higher scores indicate greater
presence of the measured construct. Clinical measures, including
A1c, blood pressure, and BMI, were repeated at 3-month inter-
vals; self-management behaviors were reassessed at 6, 12, 18,
and 24 months.

Statistical Analysis

The PRIDE study followed participants for up to 2 years;
however, our prespecified primary analysis was improvement
in A1c at 12-months for the PRIDE group compared with the
NDEP group. Sample size calculations were derived from a
simulation study of the primary outcome. We anticipated a
0.8% improvement in A1c from baseline to 12 months, con-
servatively estimating a standard deviation of 2.0 derived from
changes in A1c from previous preliminary work.13 Clustering
effects by site and provider were considered through inclusion
of an intraclass correlation coefficient (ICC) set to 0.04, which
represented the median ICC of 13 cluster RCT’s in primary
care reported from 1997 through 2000.34 For 410 recruited
patients, with an anticipated 30% loss to follow-up, the power
was estimated to be 85.1% at a 2-sided significance at P < .05.

We describe baseline patient characteristics with median
and interdecile range (10th percentile–90th percentile) for
continuous variables. We used Wilcoxon rank sum tests for
unadjusted comparisons between arms. We summarized cate-
gorical variables with frequencies and proportions and usedχ2

tests for unadjusted comparisons. To address patient-level
imbalances between arms, we performed regression analysis
with adjustment for the prespecified covariates of age, sex,
race/ethnicity, s-TOFHLA score, insurance status, annual in-
come, numeracy score, years of education, and baseline BMI.
To estimate treatment effects at 12 and 24 months, we used
linear mixed models for the continuous outcomes of A1c,
BMI, LDL, and SDSCA and used proportional odds mixed
models for the ordinal outcomes of PDQ, ARMS, DTSQ, and
PDSMS.
For each analysis, we included a treatment arm indicator as

a fixed effect, sites as random effects, and, in addition to other
covariates, the baseline value of the outcome. To examine
changes within each treatment arm from baseline, we used
nested (participants within sites) random effects models. Each
model admitted 2 records per patient (baseline and 12 months
or baseline and 24 months). A treatment arm by time interac-
tion was included in each model to capture the within-arm
change in outcome values from baseline. To be included in the
analyses, trial participants had to have follow-up outcome data
at 1 or more of the scheduled clinic visits after enrollment.
When outcome data at 12 or 24 months were missing, we used
covariate data, as well as outcome data from other time points,
to multiply impute the outcome (100 times) using predictive
mean matching. Estimates from the imputation-specific anal-
yses were combined with Rubin’s Rule.35, 36 All analyses were
conducted with R software version 3.3.0 (R Project, http://
www.r-project.org).

KEY RESULTS

From July 5, 2011, through April 29, 2013, 573 patients were
recruited, and 163 patients declined or were ineligible. In total,
410 patients consented and enrolled. Forty-six patients did not
have adequate follow-up data; thus, analyses consist of 364
patients (89%). Following clinic level randomization, 212
participants received care at PRIDE sites and 198 participants
at NDEP sites (Fig. 1). At 12 months, participant retention
rates were 60% (PRIDE) and 63% (NDEP). The median age
was 51 (36–60) and 61% were female; White and Black
participants comprised 63% and 18% of the combined sample
(see Table 1) while 25% self-identified as Hispanic. Most
participants had low annual income (82% < $20,000), and
the median diabetes duration was 8.0 (1.0–20.0) years. Medi-
an BMI was 34 (27–47) kg/m2 and A1c was 9.2% (7.5–
12.3%) (77 [58–111] mmol/mol). Most participants had ade-
quate health literacy, but deficits of numeracy were common,
with median DNT scores of 40% (0–100%). Following ran-
domization, demographic characteristics and diabetes-related
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Fig. 1 PRIDE study consolidated standards of reporting trials flow diagram. NDEP, National Diabetes Education Program; PRIDE,
Partnership to Improve Diabetes Education.

Table 1 Baseline Characteristics of Patients Included Only in the Analysis by Study Arm

Characteristica Total (n =
364)

NDEP (n =
180)

PRIDE (n =
184)

P valueb

Age (years) 51 (36–60) 50 (37–60) 51 (36–60) .40
Female sex 221 (61) 108 (60) 113 (61) .78
Race
White 230 (63) 107 (59) 123 (67) .28
Black 64 (18) 33 (18) 31 (17)
Other 70 (19) 40 (22) 30 (16)

Hispanic ethnicity 90 (25) 44 (24) 46 (25) .90
Annual income <$20,000 296 (82) 147 (82) 149 (82) .95
Time since T2D diagnosis (years) 8.0 (1.0–20.0) 8.0 (1.0–18.4) 7.0 (1.1–20.0) .91
Education (years) 12 (6–14) 12 (6–14) 12 (6–15) .60
s-TOFHLA score 34 (12–36) 34 (14–36) 34 (10–36) .61
DNT score (range 0.0–1.0) 0.4 (0.0–1.0) 0.4 (0.0–1.0) 0.4 (0.0–1.0) .27
Uninsured participants 345 (96) 167 (93) 178 (98) .04
A1c (%)c 9.2 (7.5–12.3) 9.1 (7.5–12.0) 9.2 (7.5–12.8) .47
A1c (mmol/mol)c 77 (58–111) 76 (58–108) 77 (58–116) .47
BMI (kg/m2) 34 (27–47) 35 (28–49) 34 (26–46) .10
LDL-C (g/dL)c 100 (55–148) 98 (62–150) 102 (53–142) .72
Diabetes-related behaviors
Summary of Diabetes Self-care Activities (range, 0–91) 58 (37–77) 59 (39–77) 56 (33–76) .06
Personal Diabetes Questionnaire use (range, 3–18) use of data to modify dietc 8 (3–15) 9 (3–16) 7 (3–14) .02
Personal Diabetes Questionnaire (range, 3–18) poor eating behaviorc 10 (6–15) 10 (6–14) 10 (5–15) .67
Adherence to Refills and Medication Scale (range, 12–48)c 17 (12–23) 17 (12–23) 16 (12–23) .75
Diabetes Treatment Satisfaction Questionnaire (range, 0–36)c 30 (20–36) 30 (21–36) 29 (19–35) .07
Perceived Diabetes Self-Management Scale (range, 8–40)c 16 (10–24) 16 (10–25) 16 (9–23) .16

BMI, body mass index; DNT, diabetes numeracy test; A1c, hemoglobin A1c; LDL-C, low-density lipoprotein cholesterol; NDEP, National Diabetes
Education Program; PRIDE, Partnership to Improve Diabetes Education; s-TOFHLA, Short Test of Functional Health Literacy in Adults
aData are expressed as no. (%) or median (10th percentile–90th percentile)
bCalculated with Pearson χ2 test for categorical variables and Wilcoxon rank sum test for continuous variables
cDescriptive statistics at baseline for each outcome measure
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behaviors were evenly distributed across sites except for in-
surance status (P = .04) and use of data to modify diet
(P = .02). No differences in baseline characteristics were ob-
served between the participants included vs those excluded
from primary analyses (Supplementary Tables S1 and S2).]–>
Figure 2 shows unadjusted trends in A1c levels. In both

arms, we observed significant decreases from baseline. How-
ever, the covariate-adjusted difference (PRIDE minus NDEP)
in the average A1c at 12 months was nonsignificant (mean
[95% CI] difference, − 0.11% [− 0.65 to 0.44%]; P = .70).
Within-group decreases in A1c from baseline to 12 months
were substantial for both arms, with an adjusted change of −
0.76% (95% CI, − 1.08 to − 0.44%) (P < .001) in the PRIDE
arm and − 0.54% (95% CI, − 0.86 to − 0.21%) (P = .001) in
the NDEP arm. In the primary analysis model, we observed
that Hispanic ethnicity and higher DNTscores were associated
with significantly lower 12-month A1c scores. Hispanic eth-
nicity was associated with a − 1.09% (95% CI, − 1.87 to −
0.31%) (P = .01) and a 1-unit increase in the DNT was asso-
ciated with a − 0.74% (95% CI, − 1.46 to − 0.02%) (P = .04)
change in 12-month A1c.]–>
In analyses of secondary 12-month outcomes, participants

exposed to PRIDE had significantly higher LDL levels (mean
[95% CI] difference, 14.97 [5.95–24.00] g/dL; P = .001) and
lower odds of data use to modify diets (odds ratio [95% CI],
0.49 [0.30–0.81]; P = .01) compared with NDEP participants
(Table 2). We did not observe any other significant differential
effects of PRIDE relative to NDEP among the other secondary
outcome variables. In contrast, within treatment arms, we
again observed improvements from baseline to 12 months in
patient reports of self-care activities, poor eating behaviors,
medication nonadherence (NDEP only), diabetes treatment
satisfaction, and self-efficacy. These observed within-group
changes in behavioral outcomes were sustained for each treat-
ment arm at 24 months. However, only the PRIDE group

maintained significant within-group decreases in A1c (mean
[95% CI] difference, − 0.76 [− 1.13 to − 0.40]; P < .001) vs
(NDEP) (mean [95% CI] difference, − 0.36 [− 0.75 to 0.03];
P = .07) at 24 months (Supplementary Table 3).

CONCLUSIONS

The PRIDE trial failed to demonstrate superiority at lowering
12-month A1c relative to a rigorously delivered, NDEP-based,
standard educational approach. Both programs, however, had
significant impact on glycemic control and several behavioral
outcomes. PRIDE was evidence-based, had favorable efficacy
data in the academic setting, and was developed with input
from content experts and multiple rounds of cultural adapt-
ability testing. We created a strong collaboration with our
TDOH system who served as effective research partners. Both
study conditions positively impacted patient’s self-care behav-
iors, eating habits, and perceived level of confidence in their
self-care. Participants reported significantly greater satisfac-
tion with their care at 12 months. The PRIDE intervention
appeared to have modest evidence for greater sustainability of
within-group impact on glycemic control than NDEP at
24 months.
Nonetheless, the null effect of PRIDE vs. NDEP requires

explanation as previous studies have highlighted the impor-
tance of addressing communication issues with vulnerable
populations. One explanation is that NDEP represented a
standard of care that was better than the usual care for this
population. This is supported by prior challenges in achieving
glycemic control for the TDOH diabetes population. Safety-
net clinics often differ in their available infrastructure and
capacity for providing standard diabetes care,37 and usual care,
particularly in safety-net settings, is often influenced by bar-
riers to the delivery of evidenced-based care.38 These barriers

Fig. 2 Differential impact of PRIDE vs NDEP conditions on change in A1c from baseline to 24 months. Error bars indicate 95% CI. A1c,
hemoglobin A1c; NDEP, National Diabetes Education Program; PRIDE, Partnership to Improve Diabetes Education.
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may include lack of family and/or social network support,
competing and complex social needs (e.g., transportation,
food insecurity), and financial challenges.6, 39

Efforts to improve the quality of care in safety-net settings
with emphasis on patient-provider interactions may be insuf-
ficient to offset other socioeconomic challenges faced by
vulnerable, uninsured patients. We hypothesized that a differ-
entiating factor between PRIDE and NDEP was an anticipated
variation in the provider’s ability to enhance point of care
interactions and other patient-centered treatment skills. We
acknowledge that this approach unintentionally ignores other
influential factors that occur beyond the clinical encounter.
Our findings may underscore the important role of support
outside the immediate clinical setting for high-risk vulnerable
populations, such as the historical yet reemerging role of
community health workers.
Additionally, the added benefit of knowledge gained

through a rigorously delivered NDEP may have been suffi-
cient to buffer any incremental impact of PRIDE on the

primary outcome. In fact, 23% of NDEP materials currently
available in the online toolshed are classified as developed
with “principles of plain language and health literacy”.20 In
essence, our “standard comparator” appears to have func-
tioned as an effective intervention itself.

Limitations

We faced several challenges during the trial. Despite focus on
study design, securing buy-in from state leadership, and care-
ful communication among our research team and participants,
we had significant losses to follow-up (e.g., address change,
insurance acquisition, time). This fact is not trivial and likely
affected our findings. Both treatment arms had average base-
line A1c levels that were elevated, and therefore, our findings
may reflect regression to the mean, Hawthorne effects, or
patient self-selection. The adoption of the SAVE (Systematic
Alien Verification for Entitlements) by the Tennessee legisla-
ture prohibited care at the TDOH for patients without legal
resident status. This affected the access and likely the follow-

Table 2 Change in Clinical and Behavioral Outcomes at 12 Months by Study Arm

Outcome variable Baselinea At 12 monthsa Between-group treatment
effect, mean (95% CI)

P valueb Within-group treatment
effectc, mean (95% CI)

P valued

A1c (%)
NDEP 9.1 (7.5 to 12.0) 8.4 (6.8 to 11.5) − 0.11 (− 0.65 to 0.44)d .70 − 0.54 (− 0.86 to − 0.21)e .001
PRIDE 9.2 (7.5 to 12.8) 8.4 (6.6 to 11.5) − 0.76 (− 1.08 to − 0.44)e < .001

BMI (kg/m2)
NDEP 35 (28 to 49) 35 (28 to 50) − 0.54 (− 1.37 to 0.28)d .20 − 0.01 (− 0.57 to 0.55)e .97
PRIDE 34 (26 to 47) 33 (26 to 46) − 0.31 (− 0.89 to 0.26)e .29

LDL-C (g/dL)
NDEP 96 (56 to 150) 84 (60 to 125) 14.97 (5.95 to 24.00)d .001 − 8.17 (− 15.15 to − 1.20)e .02
PRIDE 103 (54 to 143 104 (59 to 143) 4.56 (− 2.08 to 11.21)e .18

Summary of Diabetes Self-Care Activities
NDEP 59 (39 to 77) 68 (49 to 83) − 0.73 (− 8.58 to 7.13)e .86 8.29 (5.49 to 11.08)e < .001
PRIDE 56 (32 to 77) 62 (42 to 80) 9.88 (7.00 to 12.76)e < .001

PDQ use of data to modify diet
NDEP 9 (3 to 16) 11 (3 to 18) 0.49 (0.30 to 0.81)f .01 1.77 (1.10 to 2.85)f .02
PRIDE 7 (3 to 15) 8 (3 to 15) 1.14 (0.73 to 1.77)f .57

PDQ poor eating behavior
NDEP 10 (6 to 14) 8 (5 to 13) 1.25 (0.74 to 2.09)f .41 0.42 (0.26 to 0.68)f < .001
PRIDE 10 (5 to 14) 9 (4 to 14) 0.53 (0.33 to 0.83)f .01

Adherence to Refills and Medication Scale (range, 12–48)
NDEP 17 (12 to 23) 15 (12 to 21) 1.46 (0.89 to 2.39)f .13 0.49 (0.31 to 0.76)f .002
PRIDE 17 (12 to 23) 16 (13 to 20) 0.70 (0.45 to 1.09)f .11

Diabetes Treatment Satisfaction Questionnaire (range, 0–36)
NDEP 30 (22 to 36) 34 (28 to 36) 0.82 (0.51 to 1.32)f .41 3.04 (1.93 to 4.77)f < .001
PRIDE 28 (18 to 34) 33 (24 to 36) 3.93 (2.48 to 6.21)f < .001

Perceived Diabetes Self-Management Scale (range, 8–40)
NDEP 16 (10 to 24) 18 (11 to 27) 1.25 (0.77 to 2.03)f .36 1.81 (1.16 to 2.84)f .01
PRIDE 16 (10 to 22) 18 (13 to 28) 2.97 (1.89 to 4.67)f < .001

BMI, body mass index; A1c, hemoglobin A1c; LDL-C, low-density lipoprotein cholesterol; NDEP, National Diabetes Education Program; PDQ,
Personal Diabetes Questionnaire; PRIDE, Partnership to Improve Diabetes Education
aData in this column are expressed as median (10th percentile to 90th percentile). These are raw data and are not covariate adjusted
bCalculated with linear mixed regression analysis to assess the treatment effect for continuous outcomes and proportional odds mixed models for the
ordinal outcomes. Predictive mean matching was used to impute missing data
cWithin-group effects reflect the impact of the respective study condition on the outcome for that group
dCalculated with linear mixed regression analysis with nested random effects to assess the treatment arm changes from baseline for continuous
outcomes and with proportional odds mixed models with nested random effects for ordinal outcomes. Predictive mean matching was used to impute
missing data
eEstimate is difference in means
fEstimate is odds ratio
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up for some of the patients during our trial. It also required
greater effort to engage our Hispanic participants, as 14% of
those retained had to be monitored off-site.
Potential contamination between sites could have biased the

study towards the null result. Occasionally, PRIDE staff was
transferred to a NDEP clinic and vice versa. Staff from NDEP
sites occasionally asked about communication issues during
trainings, so it is possible health communication strategies
were discussed in the NDEP group; staff could also potentially
share PRIDE materials across clinics, although we urged
against this. We acknowledge that our findings should not be
presumed generalizable to other populations even those with
similar sociodemographics. Finally, we do not have objective
evidence that quantifies the improvement of the communica-
tion skills for providers who received our training. Direct
observation of providers during diabetes care encounters could
have mitigated this limitation but was not feasible within the
scope of our trial.

SUMMARY

Effective engagement of a highly vulnerable diabetes popula-
tion continues to be a challenge. We have demonstrated that a
community health communication intervention program can
be effective at improving glycemic control and behavioral
outcomes, yet rigorously delivered standard care may accom-
plish similar goals. Regardless of the approach, we are satis-
fied that important steps have been taken in our region, and
many of our front-line providers have gained the skills to
engage more effectively with vulnerable diabetes patients.
Our training and low-literacy diabetes materials are available
to staff in our TDOH, and our community-academic partner-
ship has great potential for eliminating disparities. Our find-
ings are a start, and they provide encouragement for continued
translational work to improve care delivery. Our hope is that
similar efforts to ensure equitable diabetes care for all popula-
tions at increased risk remains a prioritized endeavor.
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