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Translation of research advances into clinical practice for at-risk communities

is important to eliminate disease disparities. Adult type 2 diabetes prevalence in

the US territory of American Samoa is 21.5%, but little intervention research has

been carried out there. We discuss our experience with cultural translation,

drawing on an emerging implementation science, which aims to build a knowl-

edge base on adapting interventions to real-world settings. We offer examples

from our behavioral intervention study, Diabetes Care in American Samoa,

which was adapted from Project Sugar 2, a nurse and community health worker

intervention to support diabetes self-management among urban African Amer-

icans. The challenges we experienced and solutions we used may inform

adaptations of interventions in other settings. (Am J Public Health. 2010;100:

2085–2093. doi:10.2105/AJPH.2009.170134)

Translating efficacious health treatments into
routine clinical and public health practice to
eliminate health disparities for communities at
risk is an increasing public health priority.
Recent significant advances in diabetes care
have the potential to prevent complications
from diabetes and improve quality of life, yet
these evidence-based practices are not being
used in real-world settings.1,2 Innovations from
other cultures or from efficacy studies in aca-
demic settings may be ineffective in low-income,
minority, or ethnic communities. This is attrib-
utable to barriers to care, such as limited access,
health worker shortages, underfinanced health
systems, and cultural and language factors,
among many challenges.3 As a result, new re-
search frameworks are emerging to help guide
the adaptation process.

One such framework is translation research:
applied research to help understand solutions
to real-world health care delivery problems
and to learn about transferability of solutions to
diverse settings, while retaining effectiveness,
efficiency, and sustainability.4 Another ap-
proach is implementation science, which de-
scribes the process of bridging health disparity
gaps in developing countries; it also aims to
create a knowledge base that can be applied
across real-world settings to answer key research
questions, such as how proven clinical interven-
tions should be modified to achieve sustained
health improvements.3 Both of these approaches

advocate for exploration of advances in theoret-
ical models, new methods, multilevel interven-
tions, and multidisciplinary collaborations to
accommodate different contexts.3,4

Diabetes rates are increasing in the United
States and throughout the world, where 80%
of people with diabetes live in low- and middle-
income countries.5 Recent diabetes care ad-
vances need to be introduced in these commu-
nities, including the US territory of American
Samoa, where the prevalence of type 2 diabetes
in adults aged 18 years or older is 21.5%,6

double the 2007 US rate of 10.7% for adults
aged 20 years and older.7 The Centers for
Disease Control and Prevention launched an
extensive process to build and train community
coalitions to address diabetes in the Pacific
Islands—including American Samoa—from 1998
to 2003,8–10 thus beginning to build an infra-
structure to support diabetes interventions. Sev-
eral descriptive reports of observational diabetes
interventions among other Pacific Islanders
have been published,11–13 as well as some com-
parison group studies among Samoans in New
Zealand14,15 and Pacific Islanders in the Torres
Strait Islands near Australia.16,17 However, no
randomized controlled intervention trials among
American Samoans have been conducted; stud-
ies with such a design would strengthen the
science of translation.

The process of cultural adaptation brings yet
another dimension to translation research, and

this integrated process is termed cultural
translation. We discuss our experience with
cultural translation prior to and during our
study, Diabetes Care in American Samoa
(2004–2010). This intervention employs a pri-
mary care–based team comprising a nurse and
4 community health workers to support di-
abetes self-management. We describe our
process of choosing an intervention approach
from evidence-based models, our community
partnerships, and our use of formative research
and applied adaptations to design a random-
ized trial to test the effectiveness of the in-
tervention in the Samoan setting. We also
discuss challenges to the translation and solu-
tions we developed, which may inform adap-
tations of interventions in other settings.

WHEN IS CULTURAL ADAPTATION
NECESSARY?

The health disparities and cross-cultural lit-
erature has emphasized the importance of cul-
turally salient and competent interventions, with
researchers documenting a variety of strategies
to achieve this.18–20 Still, it has been argued
that adapting interventions to every context
would be inefficient and that adaptation may
compromise the fidelity of evidence-based treat-
ments.21 Lau provided a helpful framework for
considering when cultural adaptation is neces-
sary and when it may not be.21 Cultural adapta-
tion is warranted when there is evidence of
variability across groups, that is, when cultural or
contextual processes influence risk or protection
from target problems or when the external
validity of evidence-based interventions is jeop-
ardized by differences in engagement (e.g., par-
ticipation rates, attrition, compliance, etc.). Lau
also advocated a directed approach for treatment
adaptation, which uses existing or original re-
search to enhance engagement and contextualize
the intervention content to the target community.

Whaley and Davis described different
approaches to cultural adaptation that are
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commonly used: (1) modify a standard inter-
vention to be more inclusive, for example, by
providing child care and transportation or
adding educational sessions before the treat-
ment; (2) make an intervention more culturally
appropriate by incorporating generally known
cultural values and experiences of the target
group; (3) develop treatment guided by basic
research; and (4) compare a standard and an
adapted intervention (this approach has not yet
been applied in randomized trials).19

Resnicow et al. operationalized 2 dimen-
sions in the process: surface structure and deep
structure.20 Surface structure refers to matching
intervention materials and messages to observ-
able social and behavioral characteristics of the
target population, such as familiar faces, places,
music, and foods. Deep structure reflects how
cultural, psychological, social, political, environ-
mental, and historical factors affect people dif-
ferently across populations; these deeper factors
should also be incorporated into interventions.
Qualitative research, which incorporates such
techniques as focus groups and in-depth inter-
views, is frequently used to gather information to
learn about these key factors.22

Our approach to cultural translation relied
on the following steps: (1) background research
on epidemiology and culture; (2) preliminary
meetings with community partners; (3) evalu-
ation of evidence-based studies to adapt; (4)
formative studies to learn about local culture
and practices; (5) linguistic and cultural trans-
lation of measures; (6) adaptation of interven-
tions, informed by formative studies and
theory; (7) implementation of a randomized
controlled trial; (8) follow-up qualitative studies
to verify appropriateness of adaptations; and
(9) interpretation of results with input of
community partners. We drew many of these
steps from previous research, particularly the
Precede–Proceed Model for health program
planning,23 which we applied in our study;
however, here we emphasized steps that are
involved in cultural translation of an interven-
tion.

STEP 1—BACKGROUND RESEARCH
ON EPIDEMIOLOGY AND CULTURE

An important starting point, as indicated in
the Precede phase of the Precede–Proceed
Model,23 is to learn about the target population,

including its social and political history, its health
problems, and how these problems relate to the
culture and health behaviors. We started by
reading the available literature.

The Samoan archipelago lies in the Pacific,
midway between Hawaii and New Zealand.
For centuries these islands remained in relative
isolation, allowing them to maintain traditional
lifestyles. However, colonization and subse-
quent modernization greatly affected the life-
style and health of Samoans. Anthropological
and epidemiological studies on the health of
Samoans have been conducted by author
S.T.M. and other colleagues over the past 30
years. Samoans residing in California, Hawaii,
American Samoa, and Samoa suffer increas-
ingly high levels of overweight, obesity, and the
associated chronic noncommunicable condi-
tions, including hypertension, type 2 diabetes,
and high-risk lipid profiles.24–30 From 2002 to
2003, approximately 90% of all men and
women in American Samoa had a body mass
index of 26 kg/m2 or higher (the Polynesian
standard of overweight).26,27 Between 1990 and
2002, the prevalence of type 2 diabetes among
American Samoans aged 25 to 54 years in-
creased from 12.9% to 17.2% in men and from
8.1% to 16.7% in women.26,27 Overall, in 2002
the prevalence of type 2 diabetes for adults
aged 18 years and older was 21.5%.6

The increasing prevalence of obesity and
diabetes among Samoans at the population
level results from the general influences of
socioeconomic modernization and specifically
from the shift away from agrarian work to
more sedentary jobs and an increased reliance
on imported foods of low nutritional qual-
ity.26,31,32 For example, very few American
Samoa adults now have subsistence farming and
fishing as their main occupation,26 and tradi-
tional food staples such as taro, banana, and
breadfruit have been replaced by white bread,
white rice, and noodles. Imported meats of low
nutritional quality, such as turkey tails and
mutton flaps, and animal protein offered by an
increasing number of US-based fast food restau-
rants, have replaced seafood as sources of pro-
tein and fat.27,31,33 These nutritional changes
have been slower and less pervasive in the
independent nation of Samoa.31,32

Certain cultural beliefs have complicated the
changes brought on by modernization. The
traditional respect for and acceptance of large

body size is gradually changing, as idealization
of thinner bodies spreads among Samoans;
however, many individuals with large sizes still
do not view themselves as overweight.34,35 At
to’onai [Sunday feasts], fiafia [village celebra-
tions], and fa’alavelave [large feasts for weddings
or funerals], food is distributed by social status;
matai [chiefs] and respected elders are fed
first, with the largest portion sizes, followed by
those with lower social status.27 Heavier labor
was traditionally done by younger men, and as
men aged, they shifted to a more managerial role
in the family and to a more sedentary life-
style.26,36 Until recently, when Samoan women
married and raised children, they completed
a large part of their social responsibility, and it
became the job of their children and younger
members of the village to care for them.37,38 In
American Samoa today, 44% of adult women
are employed in the wage and salary labor
force.39

Traditionally, Samoan culture is both hier-
archical and collectivist; therefore, the ex-
tended family is responsible for the support of
its members, but a matai or other elder may be
designated to make major health care deci-
sions.40 Reliance on family for care may cause
delays in seeking health care, especially for pre-
ventive care.41 Once in the health care system,
Samoan patients regard doctors with great re-
spect and want them to be directive and not to
ask for patients’ preferences for care.40 Diabetes
and cancer are not viewed as Samoan illnesses
because these diseases were not common in their
community in the past; they have come about by
not following fa’aSamoa [the traditional Samoan
way of life].42

The effects of chronic illness on the island
led local health care providers and public
health officials in American Samoa to approach
author S.T.M. and request research to address
the high prevalence of diabetes. They specifi-
cally asked for an intervention to be used in
their new community health center.

STEP 2—PRELIMINARY MEETINGS
WITH COMMUNITY PARTNERS

Before we met with local stakeholders about
formulating a research proposal, we reviewed
the literature for effective diabetes interven-
tions in primary care settings, diabetes inter-
ventions among Pacific Islanders and other
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ethnic minority populations, and cultural ad-
aptation procedures. From this review, we
identified a menu of ideas to present in Amer-
ican Samoa.

The movement for translation of evidence-
based interventions calls for adaptations of
specific approaches to new settings to reach
populations in need.1,2,4 Our proposals empha-
sized approaches found to be successful, espe-
cially in the Pacific Islands or other minority
communities. The parallel movement for com-
munity-based participatory research reflects
a demand for greater sensitivity to local percep-
tions, needs, and circumstances and for inclusion
of local stakeholders in formulating research
questions, selecting methods, and interpreting
results.43–45 By using translation research
methods, we explicitly guided some intervention
choices from evidence-based practices, and thus
we did not use a full community-based partici-
patory approach. Still, it is important that the
adaptation be community guided.45,46 We
identified several stakeholders for a series of
meetings, including staff and board members
from the community health center that is our
main partner organization, leaders from the
American Samoa Department of Health and its
Diabetes Control Program, leaders from the local
hospital, American Samoa Diabetes Association
officers, and a local ophthalmologist. Our aca-
demic research team contributed research ex-
pertise in American Samoa and in diabetes
interventions.

American Samoa is designated as a medi-
cally underserved area and health profes-
sional shortage area.46 No endocrinologist or
diabetologist has established a practice on the
island, although specialists visit and consult for
short periods. One certified nurse diabetes edu-
cator and 1 registered dietician work at the
hospital. All stakeholders recognized the need for
serious attention to diabetes care. We discussed
several intervention ideas, drawn from evidence-
based models in primary care and other minority
settings, including the use of case management,
group-cluster visits, family group visits, peer
outreach workers, self-management support,
and peer-led support groups.16,17,47–52 Health
center staff identified the need for expanded
outreach to the community and to families.
Health center staff suggested using a peer
outreach worker to assist clinical staff with
care coordination and to reach family

members who influence self-care behaviors
in Samoan culture. This approach would
extend healthy lifestyle messages to the whole
family, which is likely to include other people
at risk for diabetes.

The research team advocated for the scien-
tific strength of a randomized controlled trial,
but local partners did not want to withhold care
from a control group. This conflict has been
common in community-based research, and
alternative designs may serve both interests.45

The control group design was deemed accept-
able by the community partners with the proviso
that the control group be placed on a waiting
list to eventually receive the experimental in-
tervention. Local partners also appreciated out-
come data provided by this design, so that if
the intervention proved successful, a case could
be made for extending it to other areas of the
island.

Area health professionals and health center
staff welcomed the opportunity for training that
our project might facilitate. Although some
community members had participated in the
Centers for Disease Control and Prevention
Diabetes Today focus groups and coalition
training,8–10 our project would specifically target
a health care setting. Patient focus groups and
provider interviews were important elements for
our partners, to ensure that the community
health worker intervention would be effectively
tailored to local culture and practices. We also
educated our partners about the process and
time line for seeking funding and the need to
collect preliminary data. Sharing research funds
by way of local subcontracts was a concrete
recognition of our partnership. The study design
is shown in Figure 1.

STEP 3—CHOOSING EVIDENCE-
BASED STUDIES TO TRANSLATE

Drawing from Lau’s framework,21 we con-
cluded that the American Samoan cultural con-
text required cultural adaptation of the inter-
vention. The epidemiological studies we
consulted suggested differences in risk between
Samoans and other ethnic groups in the United
States. Many cultural practices contributed to
these risks and needed to be taken into account.
We found little evidence of differences in attri-
tion or compliance because no comparative
studies between Samoans and other ethnic
groups have been conducted. We chose a di-
rected approach to adaptation, drawing on evi-
dence-based treatments of type 2 diabetes in
other ethnic minority groups to identify an out-
reach worker design that fit our local partners’
wishes.

Community health worker interventions have
been used for decades in ethnic minority com-
munities. Many communities have used these
workers in group-based approaches to diabetes
self-management education,50,53–57 and com-
munity health workers clearly have enhanced
the cultural competency of the interventions and
improved reach and participation rates. How-
ever, individuals in groups had lower participa-
tion rates than did individuals participating in
home visits provided by community health
workers.56,57 Few of these trials had randomized
designs, and sample sizes were small, limiting
researchers’ ability to detect clear differences in
outcomes. Some primary care interventions suc-
cessfully used community health workers in care-
management approaches. A cluster-randomized
trial in 21 health centers in Pacific Torres Strait

Note. CHW = community health worker.

FIGURE 1—Study design: Diabetes Care in American Samoa, 2006–2011.
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Islands compared having visiting diabetes spe-
cialists available for referral in all sites with
a proactive community health worker reminder
system in 8 sites. Significantly greater improve-
ment (21%) in national guidelines indicators and
40% fewer hospital admissions were observed in
the intervention than in the control sites,16 with
improvements sustained 3 years later.17

In one of the few well-designed randomized
controlled trials with a community health
worker model, Project Sugar compared 4 types
of care delivery among African Americans with
diabetes in a Baltimore, Maryland, managed-
care setting: a nurse–community health worker
team, a nurse alone, a community health
worker alone, and usual care.58 The nurse–
community health worker team produced the
best outcomes at a 2-year follow-up. A second
study, Project Sugar 2 (PS2), more intensively
and successfully compared the nurse–commu-
nity health worker team with usual care.59,60

The available research indicated that the
nurse–community health worker team model
best fit the American Samoa context. Commu-
nity health workers integrated within the
medical team would help support self-man-
agement and extend the reach, quantity, and
quality of interventions among diabetes pa-
tients. PS2 used the Precede–Proceed Model as
a theoretical framework, which appears suit-
able for a collectivist culture and has been
extensively applied around the world in many
cultures.23 Such a framework allowed for the
development of culturally appropriate interven-
tions targeted at addressing predisposing
(knowledge, beliefs), enabling (skills, resources),
and reinforcing (family, health care providers)
factors. Outreach workers had been used in
American Samoa for maternal and child health
initiatives, but there had been no such interven-
tions for diabetes care. PS2 also used many of the
best-practice components that were identified in
reviews, such as treatment algorithms, commu-
nity outreach, one-on-one interventions, and
multiple contacts over time.47,48,61,62 Formative
work would identify what cultural adaptations
were needed.

STEP 4—FORMATIVE STUDIES

Original qualitative research, with its well-
established methodology, is a common ap-
proach to formative work to identify what

cultural adaptations are needed for interven-
tion development.22,63 Further detail on our
qualitative studies is presented elsewhere.64

We conducted focus groups with diabetes
patients and in-depth interviews with health
center providers. In 6 focus groups, with a total
of 39 persons with diabetes, we explored
barriers to and facilitators of diabetes self-care
in American Samoa, attitudes about stress and
depression, and feedback on proposed com-
munity health worker roles and home visits.
We also sought feedback on sample images and
messages, drawing from standard diet and
exercise messages used by the National Di-
abetes Education Program65 and other Pacific
health care materials66 to see whether further
adaptation was needed for project-specific tools.
The focus groups were conducted in Samoan by
trained facilitators. We explored many of the
same issues with all 13 health center clinicians in
individual interviews, which were conducted in
English.

Group sessions and interviews were audio-
recorded and transcribed, and Samoan com-
ments were translated into English before
analysis of themes, which was facilitated by use
of NVivo software.67 Challenges during the
focus groups included accommodating an ora-
torical and hierarchical culture, in which
speakers often took the stage at length and
facilitators could not always respectfully inter-
rupt, redirect, or probe. Linguistic translation of
focus group transcripts provided another layer of
analysis. It was necessary to recheck translations
against the original language and to employ
multiple translators to ensure that the correct
meaning was transcribed.

STEP 5—CULTURAL TRANSLATION
OF MEASURES

We selected measures for the 3 phases of
evaluation, according to the Precede–Proceed
Model: (1) process evaluation, to determine
whether the program was delivered as
intended; (2) impact evaluation, to measure the
changes in intermediate outcomes and changes
in predisposing (knowledge, beliefs), enabling
(health behaviors, standards of care), and
reinforcing (support for diabetes self-manage-
ment) factors; and (3) outcome evaluation,
to measure changes in health status (hemoglo-
bin A1c level, blood pressure, BMI, waist

circumference). Because of the complexity of
diabetes in behaviors and relevant disease
outcomes, we had many relevant measures
from which to choose. It was important to select
measures previously used in lower-literacy
populations and to limit the number of mea-
sures to reduce burden. Our outcome selec-
tions also had to take into account the re-
moteness of the field site, with its lack of access
to standardized research laboratories. There-
fore, we chose to use a point-of-care assessment
tool for hemoglobin A1c: the DCA Vantage
Analyzer (Siemans Healthcare Diagnostics, Inc.,
Malvern, PA), which uses capillary blood sam-
ples, a method used by nonmedical personnel
in previous research in remote field condi-
tions.68

Few intervention research measures had
been used previously in American Samoa.
When standardized measures from main-
stream culture are used in other ethnic groups,
they may lack cultural relevance, leading to
measurement error or misinterpretation of
findings.69 Therefore, we used a World Health
Organization protocol for linguistic and cultural
translation of instruments: (1) forward transla-
tion, (2) expert panel back-translation, and (3)
pretesting and cognitive interviewing.70 Linguis-
tic translation from English to Samoan focused
on finding the right words or phrases to express
medical concepts for which there were often no
analogous Samoan expressions.

Cultural translation focused on ensuring that
the concepts we translated were as relevant as
possible to Samoan life and culture. Cognitive
interviews were an essential step in this pro-
cess.71 In these interviews, translated question-
naires were administered to10 diabetes patients.
The patients answered each question and then
discussed their answers and their understanding
of the translated items with a research inter-
viewer. Through this process we were able to
determine that many of our questions were
appropriately translated, and we corrected or
adapted others before administration to partici-
pants in the randomized controlled trial.

In adapting standardized measures, it is
important to strike a balance between the emic
perspective (seeking equivalence within the
culture) and the etic perspective (ensuring
comparability across cultures).69 We sought
a consensus among our investigators, who were
expert in the content of the instruments, and our
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culture experts, who considered the work of
multiple translators, because Samoan, like all
languages, often has multiple ways to translate
the same words. Although cognitive interviews
are often used in item development,71,72 our
protocol used them to confirm the effectiveness
and cultural salience of our translations.

STEP 6—ADAPTATION OF
INTERVENTIONS

After the qualitative studies were completed
and themes were identified, we developed the
intervention protocols and materials, drawing
on PS2 interventions as a model.59 We were
alert to the risk that our adaptation could
compromise the fidelity of the original evidence-
based treatments.21 Although the premise of PS2
served as an ideal intellectual backdrop, ad-
aptations were needed to fit the more rural and
isolated setting in American Samoa and to
accommodate local barriers and cultural prac-
tices. Unique considerations in the American
Samoa population included higher blood glucose
and blood pressure levels.29,73

We adapted treatment algorithms to ac-
commodate manageable staff workloads. We
used somewhat higher cutpoints to define
lower, medium, and higher risk; level of risk
determined the frequency of visits for individ-
uals. Because participants had limited access to
professionally led diabetes education, we
trained our community health workers to pro-
vide basic education during their home visits.
To facilitate this, we developed flipcharts
modeled on National Diabetes Education Pro-
gram flipcharts for diabetes prevention by
community health workers in other ethnic
communities.65 Community health workers’
pages contained their talking points and back-
ground information; participants simultaneously
viewed parallel pages, with bigger images and
minimal text.

Diabetes self-care is more complicated than
diabetes prevention, so we developed 8 flip-
charts, 1 with basic diabetes information and 7
about diabetes-related behaviors (monitoring,
taking medication, healthy eating, being active,
reducing risk, healthy coping, and problem
solving).74 Intervention delivery was guided by
patient risk, as determined by algorithm, and by
self-directed patient goals from the menu of 7
health behaviors. Further, the flipcharts were

organized to include strategies in the Precede–
Proceed Model: predisposing factors (exploring
beliefs and motivation), enabling factors (building
behavior change skills), and reinforcing factors
(enlisting support from family and community).23

We also incorporated local cultural features in
the flipcharts, including quotes from focus
groups, culturally relevant examples of healthy
behaviors, local sources of stress, and effective
local coping strategies. Linguistic translations of
printed materials were requested by staff for
themselves as well as for participants. Although
staff members were bilingual, their comfort with
English varied. Side-by-side translations facili-
tated shifting from one language to the other,
reflecting the way people regularly speak.

After drafts were developed for flipcharts
and visit protocols, we reviewed them with
local staff and practiced with role plays. Then
we made further adaptations to better fit how
the materials would be used. This process of
collaboration, an integral part of community-
based participatory research,43–45 was invalu-
able; it revealed the need to scale back both the
quantity and complexity of information, and it
identified additional training needs for the staff.
Staff members also came up with novel interac-
tive teaching tools, such as laminated photos of
locally available foods that could be sorted into
red, yellow, and green categories, according to
the National Diabetes Education Program red
light system for foods to eat more of, eat with
caution, and avoid.65

STEP 7—IMPLEMENTATION OF THE
RANDOMIZED CONTROLLED TRIAL

Conducting a randomized trial in a setting
where intervention research is unfamiliar
required several cultural adaptations. We pro-
vided education to all health center staff about
research practices, including why we do
research, why we randomize, what contami-
nation across study groups is, and how it affects
study goals. Health care personnel on the
island have limited opportunities for continu-
ing education, and few can afford to seek
training elsewhere. Therefore, health center
clinicians specifically asked for more training
on diabetes care as part of this project. This
training was provided over a 4-day visit by
author M.G.G. and included a review of the
American Diabetes Association standards of

care75; principles and elements of the chronic
care model,76,77 which has been adopted by
federally funded health centers throughout the
United States, with several sessions on the self-
management support component of the model78;
and sessions on patient-centered communication
skills.79

Our local project staff also received exten-
sive training on diabetes management, assess-
ment techniques, and study protocols, and all
were certified on human participant protection.
The community health worker training was
geared to a lay audience with high school
education. We used several hands-on learning
techniques, such as role plays and daily quiz-
zes, with prizes for correct answers or knowing
where to find the correct information. Study
protocols were approved by American Samoa
and Brown University review boards.

The randomized trial, which is under way,
will test the effectiveness of an intervention
coordinated by a nurse and community health
worker team to provide outreach, education,
and support to type 2 diabetes patients and
their families. We randomized villages instead
of patients because of extensive familial and
local community ties. Villages are matched by
size and location in the health center catch-
ment’s area, and villages in the pairs are
randomly assigned to intervention or control
group. Control participants receive their usual
care at the health center for 1 year, after which
they will receive the intervention. Eligibility
for this sample is broad, because this trans-
lational research is intended to test real-world
effectiveness: participants must be aged 21
years or older, reside in the health center
service area, self-identify as Samoan, have type
2 diabetes diagnosed by a physician, be men-
tally competent and willing to give informed
consent, be unlikely to leave American Samoa
for more than 4 months during the study,
and have no comorbid conditions likely to
lead to death in the next year (e.g., end-stage
renal disease or cancer). Characteristics of the
total population of health center diabetes
patients will be used to assess the sample’s
representativeness and external validity and
to ensure that this research is relevant to
practicing clinicians and policymakers.80,81

Some challenges during implementation of
the trial have required other adaptations.
Because research funding is temporary, local
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staff were hired on1-year contracts, as required
by American Samoa government policy. Delays
in contract approvals caused a 6-month wait
before staff could start working. Further, con-
tract renewals required special extensions by
the governor because government policy
allowed only 1-year nonrenewable contracts.
Therefore, renewals also involved delays.
These delays led to significant gaps in staff
coverage, which caused us to fall behind on our
time line.

Although the original research job descrip-
tions differentiated between research assistants
(who were to do assessment interviews and
data entry) and community health workers
(responsible for patient education and support),
we decided to cross-train staff on all tasks. We
found this to be more effective in building
a consistent team that is able to manage all
necessary tasks, especially when gaps in staff
coverage occur. These accommodations have
required more training, closer supervision, and
additional quality control mechanisms. We
could not do this work without a full-time field
director, who supervises the research in
American Samoa, bridging the requirements of
research and local authority and policy.

Another key adaptation involves working
with the limited access to medical supplies that
is common in low-income communities and
island economies. Blood glucose–testing
equipment and supplies are too costly for most
island residents, and they do not have individ-
ual medical insurance to cover these costs;
therefore, most patients only have access to
blood sugar testing at the medical clinic. It is
also common for the medical clinic to be
without these crucial supplies for varying pe-
riods because of funding shortages. Our study
was not funded to provide blood-testing sup-
plies for individuals. We therefore had to
redefine the role of blood glucose monitoring
to include problem solving within families to
increase access to meters and supplies. Com-
munity health workers also provide regular
testing during their visits.

STEP 8—POSTTREATMENT
QUALITATIVE STUDIES

We plan to do additional qualitative studies
with participants in the intervention group and
with study staff and clinicians at the health

center, after the posttreatment assessments at
the 1-year follow-up. These qualitative studies
will examine the salient features of the inter-
vention in the view of participants and pro-
viders, such as perceived efficacy, burden,
facilitators and barriers, and potential for sus-
tainability and wider spread. For example, we
will ask about the extent to which community
health workers were fully integrated into the
health care system, how confident patients
became in self-care, and how both of these
factors could be improved. These data will be
used to complement quantitative data out-
comes and provide a qualitative thick descrip-
tion of the experiences participants and staff
had with the intervention.

Posttreatment qualitative data are especially
important in this first intervention study in
American Samoa because they will provide in-
depth feedback on the intervention and re-
search procedures to guide future research. We
are deliberately collecting qualitative data from
the perspective of both participants and the
staff who delivered the intervention, to de-
termine whether future adaptations are needed
to meet either group’s needs.

STEP 9—INTERPRETATION OF
STUDY RESULTS WITH COMMUNITY
PARTNERS

Participation of community partners in
interpreting results is encouraged in all com-
munity-based research.43–45 It is especially
important in cross-cultural research to enlist the
perspectives of the local culture experts, and it is
ethically important to avoid potential harm from
bias and stereotypes in interpretations.82,83 We
have used our health center executive and
medical director, our project staff, and the health
center board, which includes business leaders
and lay members, as advisers during the project.
Our multidisciplinary research team, consisting
of anthropologists, health psychologists, a physi-
cian, and a nurse diabetes educator, have also
provided different perspectives that have been
valuable throughout the process.

When posttreatment data are available, we
will seek these partners’ input as well to help
interpret our findings. Also at that juncture, our
community partners will help us consider next
steps if community health worker services
prove to be valuable to find ways to sustain

and further disseminate community health
worker services for diabetes care.

INSIGHTS

Although many efficacious interventions
exist to improve diabetes care, including ex-
amples in ethnic minority populations,49,50,61,62

evidence-based treatments are needed by many
underserved ethnic groups and communities to
further reduce health disparities in diabetes. Our
approach to cultural translation drew from the
emerging science of translation research and
cultural adaptation to bring strong scientific
methods to American Samoa. Cultural adapta-
tion was necessary in this context because di-
abetes risk on the island is much higher than
in the general US population, and cultural prac-
tices contribute to this risk. Our community
partners selected an approach coordinated by
community health workers and primary care
providers. Previous adaptations of community
health worker interventions in other ethnic
groups have improved cultural competency,
reach, and participation rates, but few of these
trials used randomized designs, and sample sizes
were often small, yielding few clear differences in
outcomes. Previous studies on diabetes inter-
ventions in Pacific Island populations also lacked
randomized designs and produced little data
specific to American Samoans.

We chose to adapt the community health
worker–nurse team intervention from
PS2,59,60 which was conducted in an African
American population, because it was evidence
based, had proved successful in a randomized
controlled trial, and incorporated features found
in other successful diabetes interventions. The
PS2 interventions were integrated with primary
care, providing a good model for the primary
care context in American Samoa.

We have found many of our practical and
cultural adaptations to be beneficial. Conduct-
ing qualitative research was important to our
community partners to ensure cultural com-
petency of the community health worker ap-
proach in the local primary care setting. The
patient focus groups and provider interviews
offered practical advice about community
health worker roles and job duties, such as
ways of showing respect while visiting patients’
homes and discussing sensitive medical topics.
Focus group participants also reported that
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images from materials produced for other
Pacific Islands were not acceptable because
they wanted to see their own people, their own
foods, and local examples of physical activities.
The adapted flipcharts included these local
images for teaching diabetes self-management;
these flipcharts continue to be a valued re-
source for both community health workers and
patients in our ongoing trial. Other adaptations
included higher cutpoints on treatment algo-
rithms to accommodate the higher-risk popu-
lation in American Samoa and flexible teaching
on glucose monitoring to accommodate pa-
tients’ limited access to meters. These adapta-
tions appear to be feasible for this setting.

The more challenging situations have in-
volved delays in hiring staff and renewing
contracts through the local government and
delays in purchasing and shipping supplies.
These issues have been further complicated by
tight research timelines and limited funds. Yet
such challenges are common in real-world
settings, and practical interventions must be
flexible enough to accommodate them. It is
helpful to be mindful of multiple layers of
cultural translation, bridging not only ethnic
cultures but also research and medical cultures,
and to be respectful of each. We have tried
to find solutions at each juncture that are guided
by the values inherent in local cultural practices,
best medical practices, and sound principles of
research methods and human participant pro-
tection. When these different values have not
appeared to be compatible, we have tried to find
common ground and to retain the most salient
features of each value system.

Although cultural translation is necessary to
ensure cultural competency and practical
implementation in real-world settings, each
adaptation risks diminishing the validity of the
evidence-based treatment on which it is mod-
eled. Translation research brings new ques-
tions to be considered by researchers and in
future analyses. How far can we adapt an
intervention before it becomes a different in-
tervention altogether and we have lost fidelity
with the original treatment? We have used core
components identified as successful in system-
atic reviews and meta-analyses—treatment
algorithms, community outreach, one-on-one
interventions, and multiple contacts over
time.49,50,61,62 Will these key components from
previous reviews be the salient components for

success in this community? Can we retain the
salient components? It is helpful if we consider
and document our challenges and lessons
learned as key findings of this work rather than
as mere disruptions of the randomized trial’s
implementation.

Effective interventions should be developed
that go beyond a static view of cultural com-
petence and have a chance of being sustained
and further improved by local health care and
public health organizations. Cultural compe-
tency is also best viewed as a lifelong process
and not an end result.82 Moreover, this process
takes place in cultures that are themselves in
constant transition, as are the communities and
health systems in which we embed our inter-
ventions. So too is research and intervention
science, because we are constantly seeking to
improve on our experience in these ever-chang-
ing systems. j
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