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Abstract

Background Culturally adapted interventions are needed to
reduce diabetes-related morbidity and mortality among Na-
tive Hawaiian and Pacific People.

Purpose The purpose of this study is to pilot test the effec-
tiveness of a culturally adapted diabetes self-management
intervention.

Methods Participants were randomly assigned in an unbal-
anced design to the Partners in Care intervention (n=48) or
wait list control group (n=34). Assessments of hemoglobin
Alc, understanding of diabetes self-management, perfor-
mance of self-care activities, and diabetes-related distress
were measured at baseline and 3 months (post intervention).
Analysis of covariance was used to test between-group
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differences. The community steering committee and focus
group data informed the cultural adaptation of the
intervention.

Results There were significant baseline adjusted differences
at 3 months between the Partners in Care and wait list
control group in intent-to-treat (»p<0.001) and complete case
analyses (p<0.0001) for Alc, understanding (p<0.0001),
and performing diabetes self-management (p<0.0001).
Conclusions A culturally adapted diabetes self-management
intervention of short duration was an effective approach to
improving glycemic control among Native Hawaiian and
Pacific Islanders.
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Introduction

Although the overall health of the US population has
improved over the last two decades, profound disparities
persist in the burden of illness and death experienced by
racial and ethnic groups [1]. Diabetes, in particular,
presents a significant public health burden in terms of
morbidity, mortality, and economic costs [2]. Mortality
rates from heart disease as a complication of diabetes, as
well as risk for stroke, are two to four times higher in
adults with diabetes when compared with non-diabetic
individuals. Early detection and treatment, and appropri-
ate self-management is critical to reducing the risk of
developing complications and to improve quality of life
and health outcomes; however, it requires addressing the
many barriers that prevent patients and providers from
achieving established treatment goals.
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Type 2 Diabetes among Native Hawaiians and Pacific
People

Of Hawaii’s 1.3 million residents, 26 % identify themselves
as Native Hawaiian or Pacific Islander [3]. There has been a
long-standing concern about the disproportionate burden of
type 2 diabetes in these ethnic groups. The overall preva-
lence of type 2 diabetes in Hawaii in 2008 was 8.2 %,
comparable to that of the U.S. overall prevalence [4]. How-
ever, there is considerable difference in prevalence by race
and ethnicity. Native Hawaiians have the highest prevalence
of diagnosed type 2 diabetes ranging from 19 to 22 %, and
from 16 to 35 % for impaired glucose tolerance [5—7]. The
prevalence of diabetes among Whites and Japanese Ameri-
cans is 3 and 7 %, respectively. Native Hawaiians are an
average of 7 years younger when diagnosed with diabetes
compared to Whites and Japanese Americans. Moreover,
Native Hawaiians die of diabetes at a rate of 117 per
100,000 compared to the average rate of 53 per 100,000
for other racial/ethnic groups [8]. The extent of unmanaged
diabetes in Native Hawaiian and other Pacific Islanders is
evident not only in mortality rates, but in medical compli-
cations and preventable hospitalizations related to diabetes.
Native Hawaiians and Pacific Islanders account for over
50 % of chronic dialysis patients in Hawaii [9, 10].

Diabetes Self-Management Education

Type 2 diabetes has been recognized as one of the most
challenging chronic illnesses to manage [11]. A diagnosis of
diabetes imposes multiple daily demands on people with
diabetes and their families. The purpose of diabetes educa-
tion is to support informed decision making, self-care
behaviors, problem solving, and active collaboration with
the health care team, and to improve clinical outcomes,
health status, and quality of life [12]. Diabetes self-
management education has been shown to be effective in
improving self-management behaviors. However, in
Hawaii, only an estimated 55 % of individuals with diabetes
have elected to participate in diabetes education programs,
with Native Hawaiians being less likely than Caucasians
and Japanese to do so [13, 14]. While numerous diabetes
self-management education interventions have proven effi-
cacious in improving blood glucose control [15-24], few
Native Hawaiians and Pacific Islanders have been included
in these studies [25].

The purpose of this study was to evaluate a culturally
adapted community-based diabetes self-management inter-
vention, called Partners in Care, among Native Hawaiians
and Pacific Islanders. The primary study hypothesis was that
the Partners in Care intervention group would experience
greater improvements in Alc, a measure of blood glucose
control, compared to a group that did not receive the
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intervention. Our secondary hypotheses were that the Part-
ners in Care intervention group would have greater
improvements in understanding and performing self-care
activities, and reduced diabetes-related distress compared
to the group that did not receive the intervention.

Methods
Study Design

We conducted a two-arm randomized controlled trial (inter-
vention vs. control) of a diabetes self-management educa-
tional intervention, called Partners in Care, that was
designed to improve Alc and reduce and/or prevent
diabetes-related complications. Participants were recruited
from two community-based health centers and one Native
Hawaiian community organization. After participants
signed a consent form at their baseline visit, they were
randomly assigned to either the Partners in Care intervention
or a wait list control group. After randomization, wait list
control participants were informed that they should continue
to manage their diabetes as usual. They did not receive
further contact, information, or educational materials from
study staff until it was time to schedule the 3 month assess-
ment, and their subsequent voluntary participation in the
Partners in Care intervention. All wait list control partici-
pants were invited to crossover to the intervention after
completion of the 3 month assessment.

From January to February 2011, community peer educa-
tors recruited potential participants through flyers and word
of mouth to participate in the Partners in Care intervention.
Individuals were eligible if they had self-reported physician-
diagnosed type 2 diabetes, were 18 years of age or older,
self-reported Native Hawaiian, Filipino, or other Pacific
Islander ethnic background, English-speaking, and baseline
Alc >7 %. Of the 91 individuals identified across the three
sites, 82 met the eligibility criteria and agreed to participate,
gave written informed consent, and completed the baseline
survey administered at the community site by study staff
(Fig. 1). The study protocol was approved by the Native
Hawaiian Health System Institutional Review Board and the
University of Hawaii Committee on Human Studies.

The Partners in Care intervention was part of an existing
community-based participatory research project called the
PILI 'Ohana Project, comprised of community leaders and
health advocates from four distinct community organizations
serving Native Hawaiians and Pacific Islanders, and research-
ers from the University of Hawaii, Department of Native
Hawaiian Health. They served as the intervention steering
committee and assisted in the planning and implementation
of the Partners in Care intervention [26]. Given a concern for
diabetes-related complications in their communities, the
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Fig. 1 CONSORT diagram of
Partners in Care study
participation

Wait List Control
(n=34)

Assessed at 3 months (n=31)

Lost to follow-up:
- Could not be reached for
reason for withdrawal (n=3)

Intervention delivered to wait
list control group

community partners expressed a desire to offer the Partners in
Care intervention to individuals as soon as possible. There-
fore, an unbalanced randomization was decided upon with
60 % randomized to the intervention and 40 % to the wait list
group. Randomization was based on a computerized random
number generator. University study staff prepared sequentially
numbered sealed envelopes containing the randomization as-
signment for each participant for the assessors in each site.
Random assignments were made by assessors after informed
consent and the baseline assessment were completed at the
baseline visit. Randomization procedures resulted in a final
sample consisting of approximately 60 % in the intervention
group and 40 % in the wait list control group.

The Partners in Care intervention was designed to reduce
risk factors associated with diabetes complications by in-
creasing participants’ understanding and practice of diabetes
self-management activities. Building on culturally relevant
knowledge and activities, the program sought to help par-
ticipants gain knowledge and skills related to blood glucose
monitoring, adherence to medication therapy, healthy eat-
ing, physical activity, and stress reduction. The curriculum
also provided skill-building activities to improve communi-
cation with health care providers and help participants be-
come better consumers of diabetes-related healthcare.

The Partners in Care curriculum, previously designed and
evaluated with African Americans and Latinos, was adapted
for this intervention [27-29]. To adapt the intervention,
focus groups with Native Hawaiians and Pacific Islanders
were conducted to provide guidance regarding the content,
format, and method of delivery of the intervention. In the

Assessed for Eligibility
(n=91)
Excluded (n=9)
« Did not meet inclusion criteria
Randomized
(n=82)
Intervention
(n=48)
Assessed at 3 months (n=34)
3 month Follow-up
(n=65) Lost to fol/ow-up:
- Competing demands of

work/family (n=8)

- No time (n=2)

- Could not be reached for
reason for withdrawal (n=4)

focus groups, participants discussed facilitators and chal-
lenges to diabetes self-management, concerns of potential
diabetes-related complications, the desire for a group-based
educational format to facilitate social support, and to have a
program in a convenient community location delivered by
people that were from their community and/or Native Ha-
waiian or Pacific Islander. Participants wanted to know
about diabetes medications and possible side effects, the
relationship between food consumed and blood glucose,
and what types of examinations they should receive from
their health care provider, types of diabetes complications
and how to prevent them, how to understand glucose numb-
ers and Alc, and how to take action to control blood glucose
and Alc.

The peer educators and steering committee members also
contributed local and cultural knowledge during adaptation by
reviewing written materials and making suggestions for visu-
als and hands-on activities. Peer educators who delivered
Partners in Care had previously delivered an obesity preven-
tion curriculum to community participants and had received
prior training in group facilitation, intervention research, sur-
vey administration, and recruitment and retention methods.
Images of Hawai'i, local foods, physical activities, and people
were included to convey relevance to participants. Peer edu-
cators from the participating communities delivered the inter-
vention and used “local” language and examples to convey
some of the educational content. By using a culturally relevant
context to discuss behavior change, the information about
diabetes and self-management becomes more meaningful for
the intended audience [30]. Sociocultural strategies, which
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presented diabetes in the context of cultural values and
characteristics of the participants, were incorporated into
the intervention to increase salience. For example, through
the use of a story depicting local characters at the begin-
ning of each lesson, and participants sharing personal
experiences with diabetes, the tradition of families and
communities working together was reinforced. Storytelling
allows the facilitator to use metaphors to link an individ-
ual’s situation to effective self-management behaviors. Par-
ticipants were asked to set a goal at the end of each
lesson that was related to the lesson topic. At each sub-
sequent lesson, the peer educator devoted time for partic-
ipants to discuss successes and challenges to achieving
their goals. Additional intervention characteristics, one of
the stories, and the format are described in detail in
Appendix | in the Electronic Supplementary Material.

Curriculum materials emphasized American Diabetes
Association clinical guideline goals for blood glucose,
Alc, blood pressure, and lipids [31]. Social cognitive theory
provided the conceptual foundation for Partners in Care
with an emphasis on behavioral capability, self-control pro-
cedures, emotional coping response, and self-efficacy. So-
cial cognitive theory constructs [32, 33] were combined
with selected cultural symbols and themes, cultural patterns
and concepts, values, norms, and relationships to promote
self-care activities (see Appendix 2 in the Electronic Sup-
plementary Material). Intervention activities were hypothe-
sized to improve psychosocial variables of problem solving
and social support, along with understanding and
performing diabetes self-management activities. These var-
iables were hypothesized to lead to improvements in self-
care behaviors such as self-blood glucose monitoring and
medication adherence, and in turn lead to improved Alec.
Twelve 1-h group meetings were delivered by trained peer
educators in three community locations from March to May
2011. The peer educators were trained by research staff to
deliver the curriculum intervention during a 4-h group train-
ing, and a facilitator’s manual was provided. The materials
are written in a conversational tone, in plain English, and
intended to be read as a script by the peer educators for the
purpose of fidelity to the intervention. Research staff ob-
served two intervention meetings for each peer educator to
document fidelity to the curriculum, questions asked by
participants, and general satisfaction.

Participants were assessed at baseline and 3 months (post
intervention) by trained study staff using a standardized
protocol to obtain demographic, clinical, behavioral, and
knowledge variables through in-person interview methods.
The specific measures were based on the study outcomes of
interest, content of the intervention, and the theoretical
underpinnings of the study. Participants received a $20 gift
card for the completion of each assessment. Survey com-
pletion times ranged from 20 to 40 min.
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Outcome Measures

The primary outcome of this study was Alc which is mea-
sured as a percentage of hemoglobin that is glycated
(expressed as Alc%). In this study, Alc was measured
using a DCA 2000 analyzer (Bayer, West Haven, CT) which
requires a small drop of blood from a finger stick, and
results are available within 5—6 min.

Secondary outcomes of this study were diabetes self-
management understanding, performance of self-care activ-
ities, and diabetes-related distress. To assess understanding
of diabetes self-management, a subscale from the Diabetes
Care Profile [34] was used. We chose to use the Understand-
ing subscale because it reflected the information that was
provided in Partners in Care. The Understanding subscale
consists of 12 questions and asks respondents to rate their
understanding of aspects of diabetes self-care on a Likert
scale from 1 (Poor) to 5 (Excellent). The numbered
responses were summed across the 12 questions and ranged
from 12 indicating poor overall understanding of diabetes
self-management activities to 60 indicating excellent under-
standing [35, 36]. In our study, the reliability coefficient
(Cronbach’s alpha) of the Diabetes Care Profile subscale
was 0.93.

To measure performance of diabetes self-care activities, 7
of 11 items in the Summary of Diabetes Self-Care Activities
(SDSCA) [37] were used. The SDSCA assesses the frequen-
cy with which an individual followed a diabetes self-care
routine during the prior 7 days in five domains: diet, exer-
cise, blood glucose monitoring, foot care, and medication
adherence. In the survey, each participant indicated the
number of days during the past week that s/he: (1) took
their recommended insulin or diabetes pills, (2) took the
recommended insulin dose or number of diabetes pills, (3)
followed a healthful eating plan, (4) tested blood sugar at
least as often as the doctor recommended, (5) exercised for
at least 30 min, (6) checked their feet, and (7) smoked a
cigarette. Participants could respond: not at all during the
past 7, 2-3, 4-6, or 7 days. Item scores were averaged
resulting in an overall score for self-care activity. Scores
ranged from 7 (no weekly participation in diabetes self-care
activity) to 28 (participation in diabetes self-care activities
every day during the past week). The reliability coefficient
of the SDSCA in our study was 0.70.

To measure diabetes-related distress, the revised Problem
Areas in Diabetes 2 [38] scale was administered. Problem
Areas in Diabetes 2 is a 20-item questionnaire that measures
a wide range of feelings related to living with diabetes and
its treatment, including guilt, anger, depressed mood, worry,
and fear. The survey uses a five-point Likert scale with
options ranging from “O—not a problem” to “4—serious
problem”. Summing all item scores and multiplying by 1.25
resulted in an overall score from 0—100, with higher scores
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indicating greater diabetes-related emotional distress. The
reliability coefficient in our study was 0.97.

A lipid panel was assessed using the Cholestech analyzer
which requires a finger stick sample of blood, and results are
available within 5-6 min. Finally, at each assessment two
measures of systolic and diastolic blood pressure were
obtained and averaged for analysis to yield one average
measure for systolic blood pressure and one average mea-
sure for diastolic blood pressure. Two measures each of
height and weight were also taken and averaged for analysis.
At the end of each assessment, every participant received a
form with their individual clinical values. The values rec-
ommended in the American Diabetes Association Standards
of Medical Care were presented beside their value for each
measure, along with suggestions on how to achieve the
recommended values. For example, next to Alc, the sug-
gestion provided was, “Take diabetes medicine as pre-
scribed by your doctor, lose weight by eating healthy and
exercising.”

Statistical Analysis

All data were entered and verified, and scores were calcu-
lated for multiple-item instruments. Summary statistics in-
cluding frequency distributions, means and other descriptive
analyses of variables were conducted to provide an over-
view of the characteristics of participants in both groups. We
also examined descriptive statistics to ensure that data met
statistical test assumptions. T tests and y* were used to test
baseline between-group differences. Analyses were con-
ducted using all available data at baseline (n=82) and
3 months (n=65) assuming data were missing at random.
Intent-to-treat analyses were also conducted by imputing
missing data with the baseline observation carried forward.

To test between-group differences in Alc at 3 months we
used the change value (Baseline Alc—3 month Alc) as the
dependent variable in the analysis of covariance (ANCOVA)
model adjusting for baseline Alc. In separate models, we
tested between-group differences in understanding, self-care
activities, and diabetes-related distress using ANCOVA with
the change scores from baseline to 3 months as dependent
variables and baseline scores as covariates. Despite three
significant baseline differences between the intervention and
control group, we did not include education, systolic blood
pressure, or diet/meal plan adherence as covariates in the final
models because: (1) they were not correlated with our out-
come (see Appendix 3 in the Electronic Supplementary Ma-
terial), and (2) including them as covariates yielded the same
results (data not shown) as those in the final models reported.

Withdrawal from the study was significantly higher in the
intervention group compared to the wait list group (p=0.02).
Participants that withdrew from the study were significantly
younger (»p=0.001) and had a lower score on the Diabetes

Care Profile that measured understanding of self-management
(p=0.03). Therefore, age and baseline understanding of dia-
betes self-management were included as covariates in all
between-group comparisons at 3 months. Effect sizes were
obtained in the ANCOVA modeling procedure and are based
upon the comparison of the change scores between the inter-
vention and control group. Analyses were conducted using
SPSS version 20.0 (SPSS, Inc., Chicago, IL) and SAS 9.2
(SAS Institute Inc., Cary, NC). All reported p values are for
two-sided tests with effects considered statistically significant
at p<0.05.

Results
Participants

Of the 82 randomized participants, 48 were assigned to the
Partners in Care intervention and 34 to the wait list control
group (Table 1). The average age was 53 years in the inter-
vention group and 55 years in the control group. More than
half of participants in each group were female and were
currently married. There were three significant baseline differ-
ences between the treatment groups: educational level, self-
report of currently following a diet or meal plan, and systolic
blood pressure. Significantly more intervention participants
had a high school education or less. Among wait list control
participants, systolic blood pressure was significantly higher
and more control participants reported currently following a
diet or meal plan compared to the intervention group.

Retention

Of the 48 participants assigned to the intervention, 34
(71 %) completed the 3 month assessment. Of the 34 par-
ticipants allocated to the wait list control group, 31 (91 %)
completed the 3 month assessment. There was a higher
attrition rate in the Partners in Care group (29 %) at 3 months
than in the wait list group (9 %). Among participants that we
could reach after they withdrew from the study, 8 of the
intervention participants stated that they could not partici-
pate due to competing demands of work and family, and 2
intervention participants said that they did not have the time
to participate. Despite several attempts to contact the
remaining participants that dropped out of the study, four
participants randomized to the intervention and three ran-
domized to the wait list control group could not be reached
to determine their reasons for dropping out of the study.

Outcome Analyses

As hypothesized, there were significant baseline adjusted
differences at 3 months between the Partners in Care and
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Table 1 Baseline characteristics

of Partners in Care study Variable Partners in care ~ Control Group differences
participants by treatment group N=48 N=34 (p value)
Age, years, mean (SD) 53 (12) 55 (10) 0.36
Female (%) 63 62 0.99
Education, <high school (%) 83 62 0.04
Marital status (%)
Currently married 60 58
Never married/divorced/widow 40 42 0.82
Employment status (%)
Working 31 35
Looking for work 13 3
Other (retired, student, homemaker) 56 62 0.31
Age first told you had diabetes, years, mean (SD) 38 (18) 39 (16) 0.73
Previously taken a diabetes class (%) 48 58 0.12
Currently following a diet or meal plan (%) 23 53 0.01
Prescribed diabetes pills (%) 69 76 0.36
Group differences p value based Prescribed insulin (%) 56 46 0.32
on y’and ¢ tests, as appropriate Alc, mean (SD) 9.9 (2.0) 9.8 (2.2) 0.80
Problem areas in diabetes: scored Systolic blood pressure, mean (SD) 190 (27) 208 (35) 0.02
0-100 with higher numbers in-  pjagolic blood pressure, mean (SD) 113 (23) 119(22) 030
dicating more diabetes-related o
distress Lipids, mean (SD)
Diabetes care profile: range from Total cholesterol 189 (51) 195 (51) 0.56
12-60 with higher scores indicat- LDL 101 (38) 105 (44) 0.73
ing more understanding of diabe- HDL 36 (10) 35 (12) 0.78
tes self~-management activities Triglycerides 270 (167) 272 (135)  0.94
Summary of diabetes self-care g4 1 index, kg/m?, mean (SD) 36 (12) 38 (8) 0.51
attitudes: range from 7-28 with L
higher numbers indicating a Problem areas in diabetes score, mean (SD) 31 (29) 24 (24) 0.30
higher frequency of engaging in Diabetes care profile, mean (SD) 30 (9) 33 (11) 0.16
diabetes self-management activ- Summary of diabetes self-care attitudes, mean (SD) 19 (5) 20 (5) 0.45

ities during the past 7 days

wait list control group in both the intent-to-treat (p=0.001)
and complete case analyses (p<0.0001) for Alc, under-
standing (p<0.0001), and performing diabetes self-
management (p<0.0001) (Table 2). Effect size for the
change in Alc was small, and moderate for the change in
understanding and performing self-management in the com-
plete case analysis. The change in diabetes-related distress
was significant only in the complete case analysis (p=0.04).

Discussion

Partners in Care was a pilot study using a randomized con-
trolled trial design in which 82 Native Hawaiians and Pacific
Islanders were randomized to either a 3-month diabetes self-
management intervention or a wait list control group. Our
findings suggest that the culturally adapted, community-based
diabetes self-management intervention delivered by peer edu-
cators over 12 sessions can significantly improve glycemic
control and reduce risk factors associated with diabetes
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complications among Native Hawaiians and Pacific Islanders.
Although the effect size for the change in Alc was small,a 1 %
decrease in Alc is associated with a dramatic reduction in
myocardial infarctions, microvascular disease, and death [39].

The Partners in Care intervention findings are consistent
with prior studies showing the efficacy of diabetes lifestyle
interventions in improving understanding of diabetes self-
management, performing self-care activities, and glycemic
control [18, 21, 23, 40-46]. Similar diabetes education
interventions with minority populations have achieved a
1 % reduction in Alc post intervention [16, 47]. This study
also replicates a previously successful diabetes self-
management intervention in a different setting, population,
geographic location, and peer educators [27]. Partners in
Care is the first diabetes self-management intervention for
Native Hawaiians and Pacific Islanders in Hawaii using a
randomized controlled trial design [25].

The Partners in Care intervention was also successful in
increasing understanding and performance of diabetes self-
management. Effect sizes for understanding and performing
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Table 2 Intervention effects on

primary and secondary outcomes Baseline, M (SD) 3 month, M (SD) Change+SE Group differences (p value)
at baseline and 3 months
Alc
Intention-to-treat
Partners in Care (n=48) 9.9 (2.0) 8.9 (1.7) -1.1£0.2
Control (n=34) 9.8 (2.2) 94 (2.2) -0.3+0.2 0.001
Effect size 0.13
Complete cases
Partners in Care (n=34) 9.7 (2.1) 8.2 (1.1) -1.6+0.2
Control (n=31) 9.8 (2.3) 9.4 (2.2) -0.3£0.2 <0.0001
Effect size 0.22
Diabetes care profile
Intention-to-treat
Partners in Care (n=46) 30 (9) 43 (14) 13.1+1.5
Control (n=34) 33 (11) 34 (11) 1.8+£1.8 <0.0001
Effect size 0.23
Complete cases
Partners in Care (n=33) 32 (10) 50 (9) 18.8+1.5
Control (n=29) 31 (10) 33 (11) 1.5+1.5 <0.0001
Effect size 0.53
Summary of diabetes self-care activities
Intention-to-treat
Partners in Care (n=47) 19 (5) 24 (4) 4.9+0.6
Control (n=34) 20 (5) 21 (5) 1.4+0.7 <0.0001
Effect Size 0.17
Complete cases
Partners in Care (n=35) 19 (4) 26 (3) 6.6+0.6
Control (n=26) 19 (5) 21 (6) 1.8+0.7 <0.0001
Effect Size 0.30
Based on ANCOVAs with the Problem areas in diabetes
change score from baseline to Intention-to-treat
gfp:ﬁg%;:ﬁf:“;gﬁ;fn:‘zor Partners in Care (=48) 31 (29) 23 (24) 72421
the baseline value of the depen- Control (n=34) 25 (24) 24.(22) —2.9+2.5 0.19
dent variables, age, and baseline Effect size 0.02
understanding of difibetes self- Complete cases
management. Unadjusted means .
are presented in the table. Intent- Partners in Care (n=35) 31 (31) 20 (22) -10.24£2.5
to-treat analysis with missing Control (n=30) 24 (23) 23 (21) —2.7+2.6 0.04
data imputed by baseline obser- Effect Size 0.07

vation carried forward

self-management were moderate in the complete case analysis
and somewhat smaller in the intent-to-treat analysis. While
there was a statistically significant change in diabetes-related
distress among participants in the complete case analysis, the
magnitude of the change was very small. The lack of change
in the Problem Areas in Diabetes score may be due, in part, to
several of the Filipino participants’ cultural norm of not want-
ing to complain about the impact of their diabetes on their
lives (reported by the Filipino peer educator). When analyzed
separately, there was a significant difference in the mean
baseline diabetes-related distress score for Filipinos and Na-
tive Hawaiians/other Pacific Islanders (5.0 vs. 42.0). An

alternative method of measuring diabetes-related distress
may be needed for some populations.

Risk factors for preventing or delaying the onset of
diabetes complications are complex and interdependent. A
strength of this study was the way in which this complexity
was addressed. The Partners in Care intervention combined
community-based peer-led education, cultural components,
preliminary formative research (focus groups with individ-
uals from the participating communities), and a defined
theoretical framework. Meta-analyses indicate that a combi-
nation of these approaches is associated with better out-
comes compared to any single approach [48].
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Despite the positive results, there are study limitations that
deserve mention. While the overall retention rate was fairly
high (79 %), the attrition rate was higher among younger
participants. Future studies should include methods to facili-
tate younger individual’s participation, such as offering clas-
ses after work or on weekends and providing childcare if
needed. This study is also limited in that we did not assess
the mechanisms contributing to intervention effects. Future
studies should investigate components of the intervention and
mechanisms by which they influence outcomes.

This study demonstrated that an appropriately designed,
community-based program requiring little technology and
few health care resources can have positive effects by im-
proving understanding, self-care behaviors, and glycemic
control among Native Hawaiians and Pacific People with
type 2 diabetes. If the significant improvement in Alc can
be sustained, the Partners in Care intervention has the po-
tential to substantially reduce microvascular complications,
morbidity, and health care utilization costs [39, 49, 50].
Future research efforts should be aimed at confirming, en-
hancing, and sustaining the effect of this type of intervention
among populations where health disparities exist. With the
large number of Native Hawaiians and Pacific Islanders
suffering from diabetes-related morbidity and mortality, a
great need exists for improvement in methods of reaching
people with diabetes that are culturally appropriate and have
been systematically developed, implemented, and evaluated.
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