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Introduction: Latino communities are disproportionately affected by type 2 diabetes and experi-
ence disparities in access to diabetes prevention programs. The purpose of this study was to test the
preliminary efficacy of a culturally grounded, diabetes prevention program for high-risk Latino
families delivered through an integrated research−practice partnership.

Study design: The integrated research−practice partnership was established in a predominantly Latino
community and consisted of a Federally Qualified Health Center, a YMCA, an accredited diabetes educa-
tion program, and an academic research center. Data were collected and analyzed from 2015 to 2018.

Setting/participants: Latino families consisting of a parent with an obese child between age
8 and 12 years.

Intervention: The 12-week lifestyle intervention included nutrition education and behavioral skills
training (60 minutes, once/week) and physical activity classes (60 minutes, three times/week) deliv-
ered at a YMCA.

Main outcome measures: Outcomes included measures of adiposity (BMI, waist circumference,
and body fat); HbA1c; and weight-specific quality of life.

Results: Over the course of the 2-year project period, 58 families (parents n=59, children n=68)
were enrolled with 36% of parents and 29% of children meeting the criteria for prediabetes at base-
line. Feasibility and acceptability were high, with 83% of enrolled families completing the program,
91% of the intervention sessions attended, and 100% of families stating they would recommend the
program. The intervention led to significant decreases in percentage body fat among parents
(46.4% [SD=10.8] to 43.5% [SD=10.5], p=0.001) as well as children (43.1% [SD=8.0] to 41.8%
[SD=7.2], p=0.03). Additionally, HbA1c was significantly reduced in parents (5.6% [SD=0.4] to
5.5% [SD=0.3], p=0.03), and remained stable in children (5.5% [SD=0.3] vs 5.5% [SD=0.3],
p>0.05). Significant improvements in quality of life were reported in parents (64.6 [SD=15.8] to
71.0 [SD=13.7], p=0.001) and children (69.7 [SD=15.8] to 72.6 [SD=13.7], p=0.05).

Conclusions: These findings support the preliminary efficacy of an integrated research−practice part-
nership to meet the diabetes prevention needs of high-risk Latino families within a vulnerable community.
Am J Prev Med 2019;56(1):58−65. © 2019 American Journal of Preventive Medicine. Published by Elsevier Inc. All rights
reserved.
dence to: Gabriel Q. Shaibi, PhD, Center for Health Pro-
se Prevention, College of Nursing and Health Innovation,
versity, 500 N. 3rd St., Phoenix AZ 85004. E-mail:
.edu.
.00
10.1016/j.amepre.2018.07.034

icine. Published by Elsevier Inc. All rights reserved.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.amepre.2018.07.034&domain=pdf
mailto:gabriel.shaibi@asu.edu
https://doi.org/10.1016/j.amepre.2018.07.034


Soltero et al / Am J Prev Med 2019;56(1):58−65 59
INTRODUCTION intervention was conceptualized by bilingual/bicultural commu-
Obesity disproportionately affects Latino com-
munities, contributing to increased risk for
type 2 diabetes (T2D).1,2 Disparities in T2D

emerge early in life, where Latino youth exhibit higher
rates of prediabetes compared with non-Hispanic whites
and up to 50% of Latino children are projected to
develop T2D in their lifetime.2,3 The prevalence of T2D
in Latino adults is double compared with non-Hispanic
whites (22.6% vs 11.3%) and the incidence of undiag-
nosed T2D is increasing in Latinos.4 Given that Latinos
are the largest minority group in the U.S. and Latino
families experience a disproportionate T2D burden,
there is a critical need for family-based diabetes preven-
tion programs in Latino communities.
Although diabetes may be best managed in a medical

home, the current healthcare system is not optimized to
address contextual factors essential for preventing diabe-
tes particularly in low-income communities that lack
access to health promotion resources.5 Integrated
research−practice partnerships (IRPPs) represent a col-
laborative approach where community stakeholders,
healthcare settings, and researchers come together to
integrate evidence-based programs into practice-based
settings.6,7 The most effective obesity prevention pro-
grams for minority youth address contextual factors that
influence health and health behaviors. These factors may
include relationships with family and friends, opportuni-
ties and challenges within the community, cultural
beliefs, and access to health promotion services.8,9 How-
ever, few studies have used family-based, culturally
grounded intervention strategies to prevent diabetes in
Latino families living in disadvantaged communities.10

Therefore, the purpose of this study is to test the prelimi-
nary efficacy of a culturally grounded, diabetes preven-
tion program for high-risk Latino families delivered
through an IRPP.
METHODS

Study Sample
Maryvale is a predominantly Latino (76%) community in Phoe-
nix, Arizona, with a high level of neighborhood disadvantage.
Approximately 50% of households are single-parent, 50% of the
population has not graduated high school, and 70% live below the
federal poverty line. A 2016 survey reported that almost 50% of
children and adolescents in Maryvale were overweight or obese
and 9% of adults have T2D.11,12 Maryvale is a federally designated
Medically Underserved Area and Health Professional Shortage
Area indicating a shortage of primary care providers and health
services.

The IRPP originated from a previously conducted research
study that tested the efficacy of a culturally grounded diabetes pre-
vention intervention for obese Latino adolescents.13 The
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nity dietitians through an inductive process that was grounded in
the diabetes prevention needs of the local Latino community.14

Latino cultural values of familismo (familism), confianza (trust),
and respeto (respect) are leveraged and the program is imple-
mented with a collectivistic orientation where families come
together within family-friendly community settings to support
each other. The cultural grounding and testing of the intervention
are described elsewhere.13−16 Several observations led to the need
for an IRPP in Maryvale and included the following: (1) 50% of
previous participants resided in Maryvale; (2) 15% of adolescents
were prediabetic at enrollment; and (3) six adolescents were found
to have T2D and required a referral for medical management.
From these observations, the need for prevention efforts earlier in
the life course (i.e., pre-adolescents) was evident and the inclusion
of parents as participants would enhance engagement. Embedding
the program in a medical home within the Maryvale community
would facilitate recruitment as well as ensure that medical man-
agement could be provided if needed.

The research team approached two Federally Qualified Health
Centers (FQHCs) in Maryvale but only one, the Maryvale branch
of Mountain Park Health Center (MPHC), provided care to chil-
dren and adults within the same facility. MPHC expressed a
strong interest in the IRPP and demonstrated key attributes
underpinning IRPP success including willingness to modify exist-
ing practices and buy-in from staff that ranged from promotoras
(community health workers) to behavioral health providers and
physicians.17,18 Additional IRPP institutions included an aca-
demic research center, an American Association of Diabetes Edu-
cators−accredited diabetes education program consisting of
registered dietitians and health educators, and the Maryvale Fam-
ily YMCA (executive director, administrative staff, and fitness
instructors). A framework was outlined to engage MPHC pro-
viders and staff, a research coordinator was embedded within
MPHC, the research study was added to provider meeting agen-
das, and the electronic medical record (EMR) was modified to
facilitate recruitment and communication. In addition, a Business
Associates Agreement was secured to allow for the sharing of pro-
tected health information.
Measures
Potentially eligible youth with scheduled clinic appointments were
flagged within the EMR and families were approached by promo-
toras to introduce the program. Families that expressed interest
were referred to the research coordinator and screened for the fol-
lowing inclusion criteria: (1) Latino, (2) age 8−12 years, (3) obe-
sity (BMI percentile ≥95th for age and sex), (4) non-diabetic, and
(5) not taking medications or diagnosed with a condition that
influences metabolism or health behaviors. Parents were required
to be patients at MPHC and were screened to determine their will-
ingness and availability to attend the 12-week program. In the
event that a parent was not an MPHC patient, a system was devel-
oped to establish the parent as a patient, requiring them to see a
primary care provider prior to enrollment. The Arizona State Uni-
versity IRB approved the study and written informed consent and
assent were obtained prior to any procedures.

Families that met eligibility were scheduled for an in-per-
son visit with the research coordinator who administered con-
sent. Following consent, providers at MPHC were notified



Table 1. Baseline Characteristics of Enrolled Participants

Characteristics
Adults
(n=59)

Children
(n=68)

Age, years, M§SD 37.3§6.5 9.8§1.3

Gender, %

Male 7.8 42.9

Female 92.2 57.1

Prediabetic, % 36 29

Diabetic, % 6 0
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through the EMR that their patient enrolled so that labs could
be ordered. Following baseline assessments (described below),
families were invited to orientation at the YMCA where the
lifestyle intervention would be delivered. A 6-week progress
report and 12-week final report were uploaded to the partici-
pant’s EMR to inform their provider of their attendance,
behavioral goals, and progress throughout the program. Upon
completion of the intervention, families returned to MPHC
for a follow-up lab draw and provider visit to discuss changes
in health outcomes and behaviors and develop a plan for
future care. The purpose of the follow-up visit was to improve
access to care and strengthen ties between families and pro-
viders. Families who attended 80% of intervention sessions
received an extended YMCA membership (12 months). Part-
nering institutions met monthly to discuss progress and
address any challenges. Members of the research team also
attended monthly MPHC provider meetings to discuss recruit-
ment, provide updates, and present outcomes.

The 12-week intervention was guided by Social Cognitive Theory
to support changes in nutrition-related behaviors (e.g., decreased fat
and sugar intake and increased fruit and vegetable intake) by enhanc-
ing self-efficacy, teaching goal setting, and facilitating social sup-
port.19 The curriculum also focused on emotional wellbeing by
addressing topics, such as self-esteem, family communication, roles,
and responsibilities.13 Bilingual/bicultural registered dietitians and
community health educators delivered nutrition education sessions
(60 minutes, once/week) to groups of families. Parents and youth
were separated during some nutrition sessions in order to deliver
age-appropriate content but came together to work on family goals
and discuss roles and responsibilities within the context of family.
YMCA fitness instructors led exercise sessions (60 minutes, three
times/week) with two exercise sessions for children and a third for
the entire family. Participants were incentivized with gift cards (up to
a total of $25) for attendance, completing out-of-class activities, and
making progress toward goals.

Feasibility was evaluated by the IRPP’s ability to work collabora-
tively, develop a system for identifying and enrolling families, and
implementing the program across institutions. Acceptability was
measured by attendance and families’ willingness to refer a family
member or friend to the program. Preliminary efficacy was deter-
mined by changes in adiposity and diabetes risk. Weight, height, and
waist circumference were measured to the nearest 0.1 kg and 0.1 cm,
respectively, and used to calculate BMI and BMI percentile/z-score
in children. Body composition was determined using bioelectrical
impedance analysis. T2D risk was assessed from a fasting blood sam-
ple to determine HbA1c (photometric analysis).

Physical activity (PA) in adults was assessed using the Rapid
Assessment of PA.20 This nine-item questionnaire assesses lei-
sure-time PA on a scale of 1 (being inactive) to 7 (highly active).
Moderate to vigorous PA in children was assessed using a wrist-
worn GENEActiv triaxial accelerometer for 7 days. At least
4 days with ≥10 hours of wear time was considered valid for
analyses using R-package GGIR, version 1.2, in 1-minute
epochs.21,22 Dietary behaviors were assessed in adults using the
Brief Dietary Assessment Tool for Hispanics and the 2007 Block
Food Screener in children.23

Obesity and weight-loss quality of life (QOL) was measured
in parents using a 21-item instrument that captures weight-
related QOL across three domains, self, social, and environ-
ment.24 Obesity and health-related QOL was measured in
youth using the Sizing Me Up� survey across domains of emo-
tional, physical, social avoidance, positive social attributes, and
teasing/marginalization.25,26 For parents and children, scores
across each domain were summed for a total score ranging
from 0 to 100 where higher scores indicate higher QOL.

Statistical Analysis
Descriptive characteristics are presented as means and SDs. Paired
sample t-tests were used to examine changes in diet, PA, weight,
BMI/BMI%/BMI z-score, waist circumference, percentage of fat,
HbA1c, and QOL. Data were collected between 2015 and 2018
and analyzed using SPSS, version 23 with significance set at
p<0.05.
RESULTS

Of the 126 families referred by MPHC, 77 met eligibility
criteria and 58 were enrolled (Appendix Figure 1, avail-
able online). Thirty-five parents (60%) were not MPHC
patients and needed to establish care prior to enrollment.
Most families came from low-socioeconomic back-
grounds, with 30% being employed, 40% on two or more
government assistance programs, and 69% reported a
monthly household income of $1,000−$2,000. Table 1
presents baseline characteristics of families where the
majority of parents were mothers, but children were
evenly distributed by sex. A third of parents and children
were prediabetic (HbA1c ≥5.7%) at baseline and 6% of
parents were diabetic (HbA1c ≥6.5%). Adults with T2D
were referred to their provider for care and allowed to
participate if medically cleared. Forty-eight of the original
58 families (ffi83%) completed the 12-week intervention.
Nutrition and fitness instructors recorded attendance at
every session and families attended 91% of all sessions
during the 12-week program. Post-intervention surveys
demonstrated a high degree of acceptability, with 100%
of the families reporting they would recommend the pro-
gram to a family member or friend.
Changes in lifestyle behaviors for adults and children

are presented in Table 2. Adults reported significant
decreases in fat intake (−5.3 g/day, p=0.004) but no
changes in fruit and vegetable intake or PA (p values
>0.05). In children, the only significant change was a
www.ajpmonline.org
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Table 2. Changes in Lifestyle Behaviors

Adults
(n=43)

Children
(n=47)

Variable
Baseline,
M§SD

Post,
M§SD p-value

Baseline,
M§SD

Post,
M§SD p-value

Fat intake (g/day) 21.1§10.6 15.8§8.0 0.004** 28.8§14.8 32.9§29.1 0.593

FV intake (servings/day) 2.4§1.3 2.8§1.4 0.233 1.6§0.9 1.1§0.8 0.034*

Physical activity (RAPA score/minutes/day) 3.4§1.6 3.6§1.4 0.342 44.1§34.0 44.3§36.5 0.953

Note: Boldface indicates statistical significance (*p<0.05; **p<0.01).
FV, fruit and vegetable; RAPA, Rapid Assessment of Physical Activity (range 1=being inactive to 7=highly active).
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decrease in fruit and vegetable intake (−0.5 servings,
p=0.03). Changes in adiposity and diabetes risk are pre-
sented in Table 3. Parents exhibited significant reduc-
tions in waist circumference (−3.3 cm, p=0.001);
percentage body fat (−2.9%, p=0.001); and HbA1c
(0.1%, p=0.03). Children exhibited significant decreases
in BMI percentile (−0.6%, p<0.001), BMI z-score
(−0.16, p<0.001), as well as reductions in waist circum-
ference (−2.5 cm, p=0.001) and percentage body fat
(−1.3%, p=0.001). Despite reductions in measures of
adiposity, children did not exhibit any changes in
HbA1c. Changes in obesity- and weight-specific QOL
are presented in Figure 1 and indicate that both adults
(6.4, p=0.001) and children (2.9, p=0.05) reported signif-
icant increases in QOL following the intervention.
DISCUSSION

The complexity of T2D-related disparities in Latino families
requires multidisciplinary, collaborative approaches.27−29

This study tested the feasibility, acceptability, and prelimi-
nary efficacy of ¡Viva Maryvale!, a culturally grounded dia-
betes prevention program for high-risk Latino families. In
addition to supporting feasibility and acceptability, the inter-
vention resulted in significant reductions in adiposity and
Table 3. Changes in Adiposity and Diabetes Risk

Adults
(n=43)

Variable
Baseline,
M§SD

Post,
M§SD

Weight (kg) 82.1§17.8 80.6§17.8

BMI/BMI % 32.1§5.9 31.6§6.0

BMI z-score — —
Waist circumference (cm) 98.8§13.4 95.5§14.1

Total fat (%) 46.4§10.8 43.5§10.5

Fat mass (kg) 38.8§15.7 36.4§15.0

HbA1c (%) 5.6§0.4 5.5§0.3

Note: Boldface indicates statistical significance (*p<0.05; **p<0.01).
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HbA1c in adults, and reductions in adiposity outcomes in
children. Further, both children and adults reported signifi-
cant increases in obesity-related QOL. These encouraging
findings coupled with high attendance and retention rates
support the utility of an IRPP to address the diabetes preven-
tion needs of high-risk Latino families from a vulnerable and
underserved community.
The Diabetes Prevention Program demonstrated that

intensive lifestyle intervention with 7% weight loss can
significantly prevent or delay T2D in high-risk adults.30

The Diabetes Prevention Program has been successfully
translated to community settings to yield 3%−5% weight
loss sustained over 12 months of follow-up.31 Adults
enrolled in ¡Viva Maryvale! exhibited a 1.8% reduction
in weight after 3 months of intervention (effect size=0.2)
with a 0.1% reduction in HbA1c (effect size=0.4). Given
the short intervention period, it is difficult to know the
clinical significance of these results in relation to long-
term diabetes prevention. However, the fact that the
observed weight loss was coupled with a significant,
albeit small, reduction in HbA1c is promising as HbA1c
is an established predictor of future diabetes risk.32

Although less is known about weight loss and future
health in children, a recent U.S. Preventive Services Task
Force recommendation used a BMI z-score reduction of
Children
(n=47)

p-value
Baseline,
M§SD

Post,
M§SD p-value

0.118 62.93§17.3 63.8§17.6 0.029*

0.121 98.2§1.3 97.6§1.6 <0.001**

— 2.2§0.3 2.04§0.3 <0.001**

0.001** 90.8§11.1 88.3§11.1 0.001**

0.001** 43.1§8.0 41.8§7.2 0.034*

0.025* 27.4§11.5 27.1§11.7 0.523

0.030* 5.5§0.03 5.5§0.3 0.775



Figure 1. Changes in weight-specific quality of life in adults and children.

62 Soltero et al / Am J Prev Med 2019;56(1):58−65
0.20 as a suitable threshold for clinically meaningful
changes.33 Therefore, it is likely that longer intervention
and follow-up periods will be necessary to understand
the true clinical significance of the observed 0.16 reduc-
tion in BMI z-score (effect size=0.5). Nonetheless, posi-
tively impacting the health trajectory of high-risk
children and adults identified within a clinical practice
may represent an important step towards clinically
meaningful diabetes prevention.
Many of the children enrolled met the classification

for severe obesity, which is a subset of obesity that dis-
proportionately impacts minority children34 and con-
tributes to an increased risk of T2D.35 Moreover,
pediatric severe obesity is associated with cardiovascular
deconditioning,36 so the PA component of the program
was designed to improve exercise tolerance. Despite high
attendance for the program, youth did not increase PA
after participation, suggesting that severely obese chil-
dren from disadvantaged neighborhoods may face addi-
tional barriers for engaging in and maintaining PA
outside of formalized programs.
Implementing culturally adapted evidence-based

interventions in real-world settings is a promising strat-
egy for addressing health disparities.37 Although the
Diabetes Prevention Program has been adapted for
Latino populations in community settings,38,39 these
adaptations have largely involved language translation
rather than deep-structure cultural adaptations to
engage high-risk Latino families.38−41 ¡Viva Maryvale!
included elements from the Diabetes Prevention Pro-
gram, such as goal setting and self-monitoring, but was
culturally grounded and also integrated additional
behavior change components to engage families, such as
role modeling from parents and health educators, and
fostering social support among families within a single
community.13,42 This bottom-up approach to grounding
an evidence-based intervention to integrate the best
available science with the sociocultural context of the
population to facilitate engagement, retention, and effi-
cacy holds potential for long-term sustainability.27,37,43

Translation to the community setting was achieved
through the IRPP by developing a shared mission and
vision, shared decision making, allocating adequate
resources, and bidirectional knowledge exchange.44

Ongoing engagement of partners throughout the plan-
ning and implementation phases allowed the program to
be embedded within existing infrastructure and services
at the YMCA and MPHC. For example, the YMCA
began providing family-based exercise classes and allow-
ing outside health educators to deliver nutrition educa-
tion. MPHC allowed a research coordinator to be
embedded in the clinic to leverage the EMR for research
purposes. Embedding the program within partnering
institutions’ existing infrastructure can enhance feasibil-
ity and effectiveness and may support future macro-level
policy changes.45,46 Lastly, the IRPP fostered co-learning
www.ajpmonline.org
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and capacity building at the individual and organiza-
tional levels, increasing the collective ability to engage in
diabetes prevention activities.46

Future directions for ¡Viva Maryvale! will focus on the
dissemination and implementation within the FQHC
setting. Given that 50% of youth in this predominantly
Latino community are overweight or obese and a third
of participants presented with prediabetes, there is an
urgent need to expand the reach of this program through
the medical home. However, the translation of evidence
to practice is often the least understood stage in preven-
tion research.42 There is a critical need to rigorously
evaluate the uptake of programming in clinical settings
to understand the processes by which a prevention inter-
vention fits within the clinical setting and the processes
by which a medical home engages in integrated, collabo-
rative partnerships to address complex health issues.37,47

All FQHCs operate with a guiding mission to provide
comprehensive, culturally competent primary care and
preventive services to underserved populations. FQHCs
often use an integrated care model to serve families
within the same facility; thus, they are well positioned to
implement family-based prevention programming.48

IRPPs can facilitate the translation of evidence-based
interventions into clinical settings as they engage pro-
viders and researchers, ensuring that a particular inter-
vention fits within the resources, mission, and priorities
of the clinic.49 FQHCs are required by law to have an
advisory board composed of providers and clinic users.50

Leveraging the board to integrate research provides a
natural avenue for establishing IRPPs within FQHCs.
Adapting interventions to address vulnerable subgroups
at highest risk for T2D through similar settings will
inform the development of culturally and contextually
adapted diabetes prevention models in other
communities.37

Limitations
The strengths of this study include the focus on high-risk
families in an underserved community, a culturally
grounded intervention, and an inter-institutional com-
munity collaboration. Despite these strengths, this study
is not without limitations. To start, this pilot included a
relatively small sample of families. Further, there was no
long-term follow-up assessment limiting the ability to
assess the impact and sustainability of the intervention.
From an implementation perspective, the degree to
which providers discussed the program with their
patients was not assessed. This study focused exclusively
on Latino families in Maryvale, which limits the gener-
alizability for other high-risk communities or racial/eth-
nic subgroups. Another limitation is the lack of a control
group limiting the ability to make definitive conclusions
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regarding the effectiveness of the intervention. RCTs
lead to extremely important advances in science; how-
ever, findings from RCTs do not always translate to real-
world settings. In order to reach vulnerable communi-
ties, there is a need to implement and test innovative
community-based approaches in settings and popula-
tions that may not be suited for RCTs.51 Furthermore,
many community stakeholders feel that it is unethical to
randomize participants to a control group when the
needs are high, resources are limited, and the potential
for direct benefits are likely.51
CONCLUSIONS

These results suggest that culturally grounded diabetes
prevention programming delivered through an IRPP is a
promising approach for identifying and engaging high-
risk Latino families in a vulnerable community. Rigorous
testing of this approach is warranted to define the pro-
cesses for successful dissemination and implementation
with the goal of establishing generalizable diabetes pre-
vention models to address T2D disparities across vulner-
able communities.
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