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O

Comparative Effectiveness and
Maintenance of Diabetes Self-
Management Education
Interventions for Marshallese
Patients With Type 2 Diabetes:
A Randomized Controlled Trial

Diabetes Care 2019;42:849-858 | https://doi.org/10.2337/dc18-1985

OBJECTIVE

Marshallese adults experience high rates of type 2 diabetes. Previous diabetes self-
management education (DSME) interventions among Marshallese were unsuccess-
ful. This study compared the extent to which two DSME interventions improved
glycemic control, measured on the basis of change in glycated hemoglobin (HbA, ).

RESEARCH DESIGN AND METHODS

A two-arm randomized controlled trial compared a standard-model DSME (stan-
dard DSME) with a culturally adapted family-model DSME (adapted DSME).
Marshallese adults with type 2 diabetes (n = 221) received either standard DSME
in a community setting (n = 111) or adapted DSME in a home setting (n = 110).
Outcome measures were assessed at baseline, immediately after the intervention,
and at 6 and 12 months after the intervention and were examined with adjusted
linear mixed-effects regression models.

RESULTS

Participants in the adapted DSME arm showed significantly greater declines in mean
HbA,. immediately (—0.61% [95% CI —1.19, —0.03]; P = 0.038) and 12 months
(—0.77% [95% CI —1.38, —0.17]; P = 0.013) after the intervention than those in the
standard DSME arm. Within the adapted DSME arm, participants had significant
reductions in mean HbA,. from baseline to immediately after the intervention
(—1.18% [95% CI —1.55, —0.81]), to 6 months (—0.67% [95% Cl —1.06, —0.28]), and
to 12 months (—0.87% [95% Cl —1.28, —0.46]) (P < 0.001 for all). Participants in the
standard DSME arm had significant reductions in mean HbA,. from baseline to
immediately after the intervention (—0.55% [95% CI —0.93, —0.17]; P = 0.005).

CONCLUSIONS

Participants receiving the adapted DSME showed significantly greater reductions in
mean HbA,;. immediately after and 12 months after the intervention than the
reductions among those receiving standard DSME. This study adds to the body of
research that shows the potential effectiveness of culturally adapted DSME that
includes participants’ family members.
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850 DSME Comparative Effectiveness for Marshallese

Between 2000 and 2010, the Pacific
Islander population grew 40% in the
U.S. (1). In Arkansas, the Pacific Islander
subpopulation of Marshallese grew 252%
between 2000 and 2010 (1). Arkansas has
the largest population of Marshallese in
the continental U.S. (1), with ~10,000
residents as of 2016 (2). Marshallese
experience significant health disparities,
including extremely high rates of type 2
diabetes (3-5). Estimates of type 2 di-
abetes among Marshallese adults range
from 20% to 40% (3-5), compared with
~12% among the U.S. adult population
(6) and ~9% among the worldwide
adult population (7). Pilot data from
401 Marshallese in Arkansas docu-
mented an extremely high incidence
of type 2 diabetes (38.4%) and predia-
betes (32.6%) (5).

Multiple studies have found diabetes
self-management education (DSME) to
be effective at improving patients’ diabetes-
related clinical outcomes, including
glycated hemoglobin (HbA,.), BMI, blood
pressure, and lipids (8-11). However,
positive outcomes are not documented
equally across all racial/ethnic groups
(12-14). Culturally appropriate DSME
has been shown to improve diabetes
self-management for minority and im-
migrant communities (12-16); an emerg-
ing body of literature shows that family
models of DSME are effective (17,18).
However, no prior DSME has been ef-
fective among Marshallese (19,20),
and no culturally adapted or family mod-
els of DSME have been tested with
Marshallese participants. Upon consid-
ering stakeholder input and the success
of prior culturally adapted family models
in other populations, the study team felt
that a culturally adapted family-model
DSME would work well in the Marshall-
ese community.

Using a community-based participa-
tory research approach, we worked with
community stakeholders, including Mar-
shallese community members with
type 2 diabetes and leaders of Marshall-
ese community organizations and Mar-
shallese churches, to refine the research
question, adapt a DSME curriculum, and
designandimplementthe study (21). The
primary aim of the study was to assess
the effectiveness of a culturally adapted
family-model DSME intervention (adapted
DSME) compared with that of a stan-
dard DSME intervention among Marshall-
ese with type 2 diabetes in Arkansas.

The primary outcome, glycemic control,
was measured by determining the
change in mean HbA;. from baseline
to immediately after, 6 months after,
and 12 months afterthe intervention. We
hypothesized that the adapted DSME
intervention would result in greater re-
ductions of HbA;. than would the stan-
dard DSME intervention.

RESEARCH DESIGN AND METHODS

The study was approved by the University
of Arkansas for Medical Sciences Insti-
tutional Review Board (no. 203482) and
is registered at ClinicalTrials.gov (identi-
fier NCT02407132) and in the Health
Services Research Projects in Progress
database (project 20152031). The study
design incorporated a community-based
participatory research approach. A de-
tailed protocol is published elsewhere
(21-23).

Participant Inclusion Criteria and
Recruitment

Marshallese adults (aged 18 years and
older) who had received a diagnosis of
type 2 diabetes from a health care pro-
vider were eligible to participate in the
study. In the adapted DSME arm, par-
ticipants were required to invite one or
more adult (aged 18 years and older)
family members to provide informed
consent and join in study activities. Bi-
lingual Marshallese staff recruited par-
ticipants from among people attending
community and church health screenings
(5), community members who heard
about the study and self-referred, and
those people referred by local commu-
nity health workers (CHWSs), community
partners, and local clinics serving Mar-
shallese patients. Potential participants
who met the inclusion criteria were pro-
vided information about the study and
given the opportunity to discuss the
study with bilingual Marshallese re-
search staff. All recruitment and study
information was available in English and
Marshallese.

Randomization

A total of 240 participants with type 2
diabetes were recruited and provided
consent. The participants’ type 2 diabe-
tes status was confirmed on the basis of
HbA;. measured during data collection at
baseline, which occurred after enroll-
ment but before implementation of
the interventions. Participants not taking
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glucose-lowering medications and who
did not have HbA;. results indicative of
diabetes (6.5% or above) when data were
collected at baseline were unenrolled
from the study. Participants were ran-
domized to either the adapted DSME arm
or the standard DSME arm. Randomiza-
tion occurred at the family level. Before
randomization, participants who had
provided consent were grouped by fam-
ily to prevent participants from the same
family being assigned to different arms
(i.e., to minimize cross-contamination).
Randomization was conducted via a
random number generation function
that concealed the families’ identities
from the person making the assignment.
The investigator who conducted ran-
domization (C.R.L.) had no interactions
with potential participants and no su-
pervisory role with program staff who
were responsible for recruiting or obtain-
ing consent from participants or deliver-
ing the intervention.

Data Collection and Remuneration
Data were collected at baseline, immedi-
ately after the intervention (~9 weeks from
the start of the interventions), and 6 and
12 months after the intervention. A $20 gift
card was provided as remuneration at each
of the four data collection events. Data were
collected from all eligible participants at
each data collection event, regardless of
whether they had missed previous data
collection events (e.g., a participant who
missed the 6-month data collection event
would be contacted to participate in the
12-month data collection event).

Study Setting

The study was conducted in Washington
County and Benton County in north-
west Arkansas. The adapted DSME was
delivered in participants’ homes. The
standard DSME was delivered at a local
nonprofit organization that was familiar
to participants and was located near the
Marshallese community. The study was
conducted from May 2015 to May 2018.

Intervention Descriptions

The standard DSME included 10 h of
content delivered over a 6-week period
and covered eight core elements: healthy
eating, being active, glucose monitoring,
understanding blood glucose and taking
medications, problem solving, reducing
risks and healthy coping, mitigating
complications of diabetes, and goal
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setting. The core elements were con-
sistent with the American Diabetes
Association’s and the American Associa-
tion of Diabetes Educators’ recommenda-
tions regarding self-care behaviors (24).
A certified diabetes educator (CDE) de-
livered the standard DSME. An interpreter
fluentin both English and Marshallese was
present for every session to interpret the
sessions. Family members of participants
in the standard DSME arm were not in-
vited to the education sessions.

The adapted DSME included 10 h of
content delivered over an 8-week pe-
riod and covered the same eight core
elements of DSME. The curriculum was
culturally adapted using a community-
based participatory research approach.
Changes to the curriculum included
using culturally appropriate nature
analogies, such as tidal changes to ex-
plain changes in glucose numbers; in-
corporating photos of Pacific Islanders;
integrating culturally relevant food
preferences, such as fish and fruit; dis-
cussing in depth the importance of
medication adherence, with a focus on
the natural, plant-based properties of
metformin; and emphasizing engagement

of participants’ collectivistic, family orien-
tation as a means of self-management.
Specifically, the curriculum emphasized
the importance of engaging the entire
family in behavioral changes and incor-
porated family goal-setting and family
motivational interviewing. A full de-
scription of the curriculum adaptation
process has been published elsewhere
(22). Through the community-based
participatory research adaptation pro-
cess, stakeholders encouraged the use
of Marshallese CHWs when possible.
Therefore, the adapted DSME was
delivered in Marshallese by bilingual
CHWs; a CDE was present at each ses-
sion to provide support and answer
any questions. CHWs completed 40 h
of CHW training, plus more than 60 h of
study-specific training (e.g., trainings
focused on conducting clinical trials,
research ethics, biospecimen handling,
DSME curriculum and delivery, study
protocol, and informed consent). Mar-
shallese stakeholders also encouraged
delivery in participants’ homes as a way to
engage family members and overcome
transportation barriers. Participants were
encouraged to include family members in

Table 1—Description of the interventions*

Standard DSME

McElfish and Associates
]

intervention sessions, and the adapted
DSME curriculum engaged family mem-
bers in the educational sessions. Table 1
presents a summary of the differences in
content and delivery between the adapted
DSME and the standard DSME.

Study Outcomes

Change in mean HbA;. from baseline to
immediately after, 6 months after, and
12 months after the intervention was the
primary outcome of interest. HbA,. was
assessed by using blood collected from a
finger prick in a rapid A1C test kit and a
Siemens DCA Vantage Analyzer. Second-
ary outcome measures included fasting
glucose, fasting lipids, and BMI. After
collecting blood from a finger prick,
point-of-care devices were used to
test fasting glucose with a glucometer
and fasting lipids with a commerecial lipid
panel kit and Cholestech LDX Analyzer.
Participants (wearing light clothing and
no shoes) had their weight measured to
the nearest 0.5 Ib (0.2 kg) by using a
calibrated digital scale. Height (without
shoes) was measured to the nearest
0.5 cm by using a stadiometer. Weight
and height were used to compute a

Adapted DSME

Materials and approach

e Used individual motivational interviewing techniques
and individual goal setting
e Used food models showing the portion size of foods

e Adapted to be culturally sensitive on the basis of
stakeholder input (e.g., culturally specific language,
context, pictures of Pacific Islanders)t

e Embraced the Marshallese spiritual belief system

e Used “talk story” as a conversational, rhythmic, and
culturally preferred way of sharing knowledge

e Used collective motivational interviewing techniques
and collective (family) goal setting

e Used analogies and metaphors common in Pacific
Islander culture and nature in the Pacific Islands (e.g.,
sea tide and fishing)

e Applied culturally specific concepts and beliefs (e.g.,
importance of supporting family members and taking
care of older adults)

e |dentified culturally specific nutritional strengths (e.g.,
fish) and weaknesses (e.g., rice and sweets) and
conducted cooking demonstrations

e Used anatomical models and picture-based posters
showing parts of human anatomy and food models

showing the portion size of foods
Mode of delivery Delivered by a CDE with interpretation by a bilingual

interpreter

Delivered in Marshallese by a bilingual CHW with support
from a CDE

Dosage 10 h delivered in 100-min sessions over 6 weeks 10 h delivered in 75-min sessions over 8 weeks

Participants Groups of participants with type 2 diabetes Individual participants with type 2 diabetes and their

family members

Settings Delivered in a conveniently located community center Delivered in participants’ homes

Table adapted from Kim Yeary et al. (23). *Both interventions covered eight core topics: healthy eating, being active, glucose monitoring, understanding
blood glucose and taking medications, problem solving, reducing risks and healthy coping, mitigating complications of diabetes, and goal setting.
tIntervention adaptation process described in detail by Yeary et al. (22).
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continuous measure of BMI (kilograms
per square meter).

Analyses in this study controlled for
the use of medication that lowers blood
glucose. For this reason, at each data
collection event, participants were asked
to report all medications they were cur-
rently taking. Medications known to
lower glucose levels were coded as
such (yes/no).

Analytical and Statistical Approaches
Analysis Overview
The study design applied a randomized
two-arm construct with four repeated-
measure time points (baseline and three
follow-ups). The target sample size of
240 achieved 80% power to detect an
effect size of d = 0.3 in a design with four
measurement time points and a com-
pound symmetry covariance structure,
assuming a correlation of 0.5 between
measurements from the same subject
and an a level of 0.05 (25,26). The
hypothesized detectable effect was
of a magnitude similar to that in studies
that reported an ~0.5% (5.5 mmol/mol)
change in HbA;, with an SD set conser-
vatively at 1.5% (16.4 mmol/mol) in order
to account for differences (orincomplete
reporting) in the studies (27-29). A 0.5%
(5.5 mmol/mol) change in HbA, is con-
sidered to be a clinically important dif-
ference (30-32). Power calculations
accounted for model covariates by spec-
ifying the assumed R” between the main
independent variable and preplanned
adjustment variables. Power was calcu-
lated by using PASS 15 (NCSS, Kaysville,
UT; www.ncss.com/software/pass).
The primary outcome was change
in mean HbA,. from baseline to imme-
diately after, 6 months after, and 12
months after the intervention. For the
primary analyses, we fit linear mixed-
effects regression models for repeated
measures over time in order to analyze
the impact of the adapted DSME com-
pared with that of the standard DSME
(between-arm difference) on change in
mean HbA,.; fixed effects were arm
assignment, time, and arm-by-time in-
teraction. Models were adjusted for
baseline data: sex, age, education, mar-
ital status, employment status, use of
diabetes medication, and households
containing multiple participants. To ac-
count for any familial correlation, we
incorporated random effects in the mod-
els and assumed a compound symmetry

as the underlying covariance structure.
All analyses were conducted using SAS/
STAT software version 14.2 (SAS Institute
Inc., Cary, NC; www.sas.com). Statistical
significance was set at the a priori « level
of 0.05.

Analysis of Secondary Outcomes

We used analytic strategies similar to
those we used to evaluate our primary
outcome in order to examine the sec-
ondary measures. We examined study
arm effects, time effects, and their
interactions. For these analyses, we
used linear mixed-effects regression
models, accounting for familial correla-
tion similar to how it was accounted forin
the models we used for the primary
outcome. Baseline demographic and so-
cioeconomic factors were included for
adjustment.

Handling Missing Data

Our primary outcome variable (differ-
ences in change in mean HbA,. from
baseline between arms) was analyzed
in accordance with the intent-to-treat
principle. That is, data from all random-
ized participants were analyzed regard-
less of their compliance with study
protocol or their failure to complete
the study.

Sensitivity analyses were conducted
to examine the intervention effect from
analyses based on multiple imputations
of data relative to analyses based on only
those who completed the study. First, we
applied Markov chain Monte Carlo meth-
ods to impute missing values for an
arbitrary missing data pattern so that
each of the 25 imputed data sets had a
monotone pattern of missing data. Next,
we used regression-based imputation
methods to create a complete data
set for each imputation. In longitudinal
regression analysis of the primary out-
come, we analyzed each of the imputed
data sets using the methods described
above. Parameter estimates and their SE
from each analysis were combined across
imputations in order to generate valid
statistical inferences.

RESULTS

Participant Flow

Figure 1 presents a CONSORT flow dia-
gram for the study. Of the 240 partici-
pants who consented to be screened for
eligibility, 221 were eligible to participate
and were randomized to one of the two
study arms.
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Participant Characteristics
Supplementary Table 1 shows the base-
line characteristics of participants by
study arm. Among the 221 participants,
the mean age was 52.2 years (SD 10.8
years; range 31-80 years), and 58.8%
were female.

Missing Data

All participants provided data at baseline.
Supplementary Tables 2—4 present com-
parisons of baseline characteristics of
participants by missing outcome status
at each follow-up time point. A smaller
proportion of participants with missing
data 12 months after the intervention
were married (P = 0.005). We found no
other differences between participants
with missing data and those with com-
plete data at any time point.

Changes in Primary Outcome

Table 2 presents the unadjusted means
and 95% Cls for HbA,. by study arm and
time point. Detailed results of the anal-
yses of the primary outcome are pre-
sented in Table 3. We used adjusted
linear mixed-effects models to evaluate
between-arm differences in change in
mean HbA,. from baseline at each time
point. Significantly greater declines in
mean HbA;. occurred in participants in
the adapted DSME arm than in partic-
ipants in the standard DSME arm imme-
diately after and 12 months after the
intervention (between-arm differences,
represented by arm-by-time interac-
tions: Baxt = —0.61; P = 0.038, and
Baxt = —0.77; P = 0.013, respectively).
We found no between-arm difference in
the change in mean HbA;. 6 months after
the intervention (P = 0.139).

Results based on multiple imputation
of missing HbA,. data are presented in
Supplementary Tables 5 and 6. These
results showed a pattern of findings
similar to those presented above, with
significantly greater declines among par-
ticipants in the adapted DSME arm than
those in the standard DSME arm both
immediately after and 12 months after
the intervention.

Within-arm changes in mean HbA,.
from baseline to each time point are
presented in Supplementary Table 7.
Participants in the adapted DSME arm
showed statistically significant and clini-
callyimportant reductionsin mean HbA, .
from baseline to immediately after the
intervention (Br = —1.18; P < 0.001)
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240 Consented

h 4

6 Declined to participate
+ 3 Moved out of area
+ 2 Unavailable for screening
* 1 Withdrew consent

Y 1 Deceased before screening

233 Randomized and

screened
10 Determined ineligible and unenrolled
|  * 10 HbAlc <6.5% but no glucose meds
v 2 Deceased before intervention
221 Determined eligible
for participation
y Y

110 Assigned to Adapted
DSME intervention

111 Assigned to Standard
DSME intervention

3 Failed to provide post-intervention data |

= 3 Moved out of area

10 Failed to provide post-intervention data
* 4 Unavailable/unable to be contacted
* 4 Moved out of area
+ 1 Provided unanalyzable blood sample
¢ 1 Withdrew consent

months post-intervention

v h 4
107 Provided data at post- 101 Provided data at post-
intervention intervention
11 Failed to provide 6 month data 13 gﬁ:ﬁ;ﬁ };::s;.f(\i:lg:uondl e

+ 8 Moved out of area < > ; o
¢ 3 Unavailable/unable to be contacted : -ligzg;aizble-unable i tesecmcied

A4 v

. . 2 Returned t nide data at 6
96 Provided data at 6 92 Provided data at 6 © i i

months post-intervention

months who failed to provide data at
post-mtervention

13 Failed to provide 12 month data
« 6 Moved out of area

¢ 3 Unavailableunable to be contacted |4
* 3 Deceased
» 1 Withdrew consent

6 Failed to provide 12 month data
# 4 Unavailable/unable to be contacted
« 2 Moved out of area

83 Provided data at 12
months post-intervention

90 Provided data at 12
months post-intervention

4 Retumned to provide data at 12
-¢— months who failed to provide data at
post-intervention and/or 6 months

| Figure 1—Enrollment, randomization, and retention of study participants.

and at 6 months (3+=—0.67; P < 0.001)
and 12 months (31 = —0.87; P < 0.001)
after the intervention. Participantsin the
standard DSME arm showed a statisti-
cally significant and clinically important
reduction in mean HbA;. from baseline
to immediately after the intervention
(Br=—0.55; P=0.005), but they showed
no significant reductions in mean HbA;.

from baseline at 6 or 12 months after the
intervention.

Changes in Secondary Outcomes

Many participants reported that they had
not adhered to instructions to fast before
data were collected. For this reason, we
do not present analyses for fasting glu-
cose, LDL, or triglycerides. Unadjusted

means and 95% Cls by study arm and time
point for BMI, total cholesterol, and HDL
are presented in Table 2.

Results from linear mixed-effects
models for BMI, total cholesterol, and
HDL are presented in Table 3. Comparing
the between-arm change in mean BMI
from baseline to any time point for either
arm, we found no differences by study
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Table 2—Primary and secondary outcomes: unadjusted means and 95% CIs by study arm and time

Immediately after the intervention 6 Months after the intervention 12 Months after the intervention

Baseline

Mean (95% Cl)

Participants (n)

Mean (95% Cl)

Participants (n)

Mean (95% Cl)

Participants (n)

Mean (95% Cl)

Participants (n)

Primary outcome

HbAc (%)

9.79 (9.40, 10.18) 92 10.14 (9.66, 10.62) 90 10.36 (9.87, 10.85)
9.89 (9.45, 10.34) 9.64 (9.18, 10.10)

10.41 (10.00, 10.83)
10.51 (10.06, 10.96)

111

Standard DSME
Adapted DSME
HbA;. (mmol/mol)

96 83

9.36 (9.00, 9.71)

107

110

90.3 (85.8, 94.9) 101 83.5 (79.2, 87.8) 92 87.3 (82.1, 92.6) 90 89.7 (84.4, 95.1)
107 83

111
110

Standard DSME
Adapted DSME

Secondary outcomes

96 84.6 (79.8, 89.5) 81.9 (76.8, 86.9)

78.8 (74.9, 82.6)

91.4 (86.5, 96.3)

BMI (kg/m?)

31.46 (30.43, 32.49)
30.84 (29.54, 32.14)

90

31.31 (30.31, 32.30)
31.26 (30.05, 32.48)

89
92

31.46 (30.48, 32.44)
30.68 (29.60, 31.78)

102

31.46 (30.52, 32.41)
30.50 (29.37, 31.64)

110

Standard DSME
Adapted DSME
Total cholesterol

91

105

108

(mg/dL)
Standard DSME

Adapted DSME

HDL (mg/dL)

189.68 (182.47, 196.90) 102 181.64 (174.07, 189.20) 91 173.81 (165.75, 181.88) 90 179.42 (170.81, 188.03)
106

111
110

96 177.66 (169.31, 186.01) 83 168.22 (160.24, 176.19)

169.50 (163.30, 175.70)

181.23 (174.10, 188.36)

36.31 (34.27, 38.35)
36.16 (33.75, 38.58)

87
79

36.32 (34.30, 38.34)
38.32 (36.01, 40.63)

90
93

36.49 (34.65, 38.32)

96
103

37.81 (35.73, 39.89)
35.99 (34.02, 37.96)

106

Standard DSME
Adapted DSME

37.01 (34.65, 39.36)

105

arm over time. Analyses of change in
adjusted means within the study arms
showed no clinically important changes
in BMI from baseline to any time point for
either arm (Supplementary Table 7).

With respect to total cholesterol, a
significantly greater decline occurred
immediately after the intervention
(Baxt = —12.50; P = 0.019) for partic-
ipants in the adapted DSME arm than for
those in the standard DSME arm. No
between-arm difference was found in
the reduction of mean total cholesterol
from baseline at 6 months or 12 months
after the intervention.

Among participants in the adapted
DSME arm, mean total cholesterol de-
creased significantly from baseline
immediately after the intervention
(Br = —11.24; P=0.001) and 12 months
after the intervention (Bt = —10.51; P =
0.004). We found no change from base-
line at the 6-month follow-up. Among
participants in the standard DSME arm,
mean total cholesterol decreased signif-
icantly from baseline at 6 months (B =
—13.24; P < 0.001) and 12 months
(Br = —8.29; P = 0.018) after the in-
tervention but not immediately.

With respect to HDL, the only be-
tween-arm difference was a significant
increase in mean HDL 6 months after the
intervention for the participants in the
adapted DSME arm compared with those
in the standard DSME arm at the same
time point (Baxt = 3.85; P = 0.009).
Within the adapted DSME arm, partic-
ipants’ mean HDL increased significantly
from baseline to 6 months after the
intervention (Br = 2.91; P = 0.001),
but not at any other time point. Within
the standard DSME arm, participants’
mean HDL did not change from baseline
to any follow-up time point.

CONCLUSIONS

Participants receiving the adapted DSME
showed significantly greater reductions
in mean HbA;. than did those receiving
the standard DSME immediately after
and 12 months after the intervention.
An adjusted between-arm difference
of —0.77% (—8.4 mmol/mol) sustained
12 months after the intervention is likely
to have positive clinical implications for
participants in the adapted DSME arm
compared with those in the standard
DSME arm, including reduced risks of
heart attack, microvascular complica-
tions, and death from diabetes (33).
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This finding supports the hypothesis that
adapted DSME would produce greater
reductions in mean HbA;. than occur
with standard DSME.

Participants in both the adapted and
the standard DSME arms experienced a
reduction in mean HbA,;. immediately
after the intervention that was statisti-
cally significant and clinically important.
However, at 6 months and 12 months after
the intervention, only those in the adap-
ted DSME arm showed a significant
reduction. Somewhat surprisingly, nei-
ther intervention produced significant
changes in secondary biometric out-
comes (BMI, total cholesterol, HDL).
Comparison of baseline data between
participants who provided follow-up
data and those who did not suggests
that missing data would not explain
these findings. The findings remained
robust after multiple imputation for
incomplete data.

This study fills several important gaps
in the literature. Pacific Islanders are a
rapidly growing population that experi-
ences significant health disparities, but
they have been underrepresented in
research (34-36). Marshallese are a Pa-
cific Islander subpopulation with rates of
diabetes documented at 20-40% (3-5).
While DSME has been effective in im-
proving diabetes-related glycemic out-
comes in other populations, prior studies
of DSME in Marshallese populations
were unable to document improvements
in glycemic control (19,20). To our knowl-
edge, this study is the first randomized
controlled trial (RCT) in a Marshallese
community and the first implementation
of DSME with Marshallese participants to
show significant improvements in HbA;.
The significant changesin mean HbA, . for
participants in the adapted DSME arm
are consistent with changes found in
other studies that have shown the ef-
fectiveness of incorporating community
and family connectedness as a means of
delivering behavioral health interven-
tions to Pacific Islanders (37-39). As
such, the family approach may be
particularly important for the family-
centered, collectivist nature of the Pacific
Islander culture (40).

This study is among the largest RCTs
of a family model of DSME, and the
findings add to those from a growing
body of literature that suggests family-
centered DSME can be effective at im-
proving glycemic control (17,18). An
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important finding of this study was the
sustained significant improvements in
HbA;. among study participants in the
adapted DMSE arm at 12 months after the
intervention. According to Stratton et al.
(33), a 1% (10.9 mmol/mol) reduction in
HbA, . is associated with reductions in risk
for a range of macrovascular and micro-
vascular complications. Given the un-
adjusted change in mean HbA,;. of
—0.87% (9.5 mmol/mol) at 12 months,
participants in the adapted DSME arm
are likely to experience clinically mean-
ingful improvements in their overall
health.

Few DSME studies targeting racial/
ethnic minority populations include
follow-up data from 12 months after the
intervention or later; thus, knowledge of
long-term maintenance of outcomes is
limited (14). Furthermore, few studies of
family-model DSME interventions have
examined outcomes at 12 months. A
review of 19 family-model DMSE interven-
tions found only 4 studies that mea-
sured HbA,. at least 12 months after the
intervention, and only 1 of those showed
sustained improvements in HbA;. at
12 months (18). One major difference
between that family-model DSME inter-
vention and the intervention tested in
this study was the duration of the inter-
vention. The previously studied family
DMSE with sustained results 12 months
after the intervention included an active
intervention that lasted 12 weeks and
was followed by 6 months of biweekly
support group sessions (18); our study
used 8 weeks for the intervention. Because
most adults experience heavy demands on
their time, our relatively brief adapted
DMSE intervention might be particularly
attractive to patients.

This RCT was implemented among
Marshallese adults living in Arkansas,
which limits the generalizability of the
results to other populations or to Mar-
shallese living outside of Arkansas.
However, Arkansas is home to the larg-
est population of Marshallese in the
continental U.S. (1). This study contrib-
utes substantially to the sparse existing
literature addressing the significant
type 2 diabetes disparities among this
understudied population, which faces
significant health disparities (4,5). The
Marshallese population is also culturally
and genetically homogeneous; there-
fore, this research may inform interven-
tions for other Marshallese populations

in the U.S. and the U.S.-affiliated Pacific
Islands. Based on input from Marshallese
stakeholders regarding the design of the
intervention (21-23), the adapted DSME
intervention had notable differences
from the standard DSME intervention
(e.g., cultural adaptation of the curricu-
lum, delivery by a CHW vs. delivery in
English by a CDE, inclusion of family
members, and delivery to individual par-
ticipants in their home vs. delivery in
group settings in the community). There-
fore, the unique effects of each cultural
adaptation element on the outcome
variables cannot be separated. Future
studies could examine the unique con-
tributions of the culturally adapted cur-
riculum, delivery by a CHW, delivery in
the home, and inclusion of family mem-
bers. Further analyses are also needed
to explore whether participants in the
adapted DSME arm showed improve-
ments in self-management behaviors
(e.g., regularly checking blood glucose,
being physically active). Performing self-
care behaviors is an integral component
of successfully managing type 2 diabe-
tes; for this reason, any between-arm
differences in improvements for these
behaviors may help explain the signifi-
cant reductions in mean HbA,. observed
among participants in the adapted DSME
arm. In addition, future studies should
also collect and examine cost-effective-
ness data to understand whether there
are additional costs in implementing
the adapted DSME relative to the stan-
dard DSME and whether there are spill-
over benefits to family members who
participate.

This study has several promising im-
plications for patient decision-making
and clinical practice. This study presents
evidence for Marshallese patients, their
families, and the health care professio-
nals who work with them to consider
choosing (or providing) culturally adap-
ted, family-focused DSME. Moreover,
given the findings from this study and
others about the effectiveness of cul-
turally adapted family DSME, patients
and other health care decision makers
from other populations may wish to
consider choosing (or providing) adap-
ted DSME as an alternative to standard
DSME. More generally, this study points
to the potential effectiveness of mobi-
lizing family members and cultural con-
text in education about chronic disease
self-management.

Diabetes Care Volume 42, May 2019

The primary outcome analyses suggest
that the adapted DSME was more effec-
tive than the standard DSME in reducing
mean HbA,, both immediately after and
12 months after the intervention in this
sample of Marshallese with type 2 di-
abetes. This study fills an important gap
in the current literature on DSME in
several ways. To our knowledge, this
study is the first RCT in a Marshallese
community, the first study of DSME
within a Marshallese community to show
significant improvements in glycemic
control, the largest RCT of a DSME in-
tervention with any Pacific Islander
population, one of the largest RCTs of
a family model of DSME, and one of the
few RCTs of a family model of DSME to
include a 12-month follow-up time point.
This study adds to a growing body of
literature that has found that culturally
adapted DSME that engages family mem-
bers can achieve statistically significant
and clinically important improvementsin
glycemic control (17,18).
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