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Objectives.To confirm the effectiveness of community healthworkers’ involvement as

counselors or case managers in a self-help diabetes management program in 2009 to

2014.

Methods. Our open-label, randomized controlled trial determined the effectiveness

of a self-help intervention among Korean Americans aged 35 to 80 years in the

Baltimore-Washington metropolitan area with uncontrolled type 2 diabetes. We mea-

sured and analyzed physiological and psychobehavioral health outcomes of the com-

munity health worker–counseled (n = 54) and registered nurse (RN)–counseled (n = 51)

intervention groups in comparison with the control group (n = 104).

Results. The community health workers’ performance was comparable to that of the

RNs for both psychobehavioral outcomes (e.g., self-efficacy, quality of life) and physi-

ological outcomes.The community healthworker–counseled group showed hemoglobin

A1C reductions frombaseline (–1.2%, –1.5%, –1.3%, and –1.6%, atmonths 3, 6, 9, and 12,

respectively), all of which were greater than reductions in the RN-counseled (–0.7%,

–0.9%, –0.9%, and –1.0%) or the control (–0.5%, –0.5%, –0.6%, and –0.7%) groups.

Conclusions. Community health workers performed as well as or better than nurses as

counselors or case managers in a self-help diabetes management program in a Korean

American community. (Am J Public Health. 2016;106:1052–1058. doi:10.2105/

AJPH.2016.303054)

Community-based participatory research
has been recognized as effective in

addressing health disparities, especially in
ethnic/linguistic minority groups.1,2 When it
is combined with other theoretical frame-
works that are designed to explain human
behaviors, including the self-help model,3

social learning theory,4 and diffusion the-
ory,5,6 community-based participatory re-
search has proved especially effective in the
management and control of chronic condi-
tions, including smoking cessation,7 hyper-
tension,8 diabetes,9,10 and depression.11

The day-to-day management and control
of these chronic conditions within the natu-
rally occurring environment is as important as,
or perhaps more important than, the treatment
received at the hospital, because these chronic
conditions are manageable, and the related
morbidities can be prevented with a level of

daily attention and care that is attainable in the
community. Also, for example, people with
diabetes spend, on average, less than one tenth
of a day per year in institutions, including
hospitals, for diabetes-related treatment
(International Classification of Diseases, Ninth
Revision,12 codes: 250.00–250.93).13

Community-based participatory research
has greatly advanced our knowledge of health
promotion in the community, and it has
provided best-practice models for the

management of chronic conditions.14 Its
contributions are most noteworthy when
ethnic/linguistic minorities and underserved
populations are involved9,10,15: community-
based participatory research is now recog-
nized for its potential as a mover and changer
of community health.1,16,17

Despite the contributions of community-
based participatory research, the question re-
mains as to whether the potential and promise
of community-based participatory research in
the management of chronic conditions have
been fully realized, because community-based
participatory research is a process of working
with the community and not ministering to
the community18; it is based on an equitable
partnership between the academic partner and
the community partner.1,19

We report our findings from a
community-based behavioral intervention
clinical trial, which show the importance and
centrality of the community partner and
community health workers in doing
community-based participatory research, not
only in the recruitment and enrollment of
study participants but also in the intervention.
We implemented the study, Self-Help In-
tervention Program for Diabetes Manage-
ment (SHIP-DM), in 2009 to 2014. The
objective was to test the effectiveness of
a community-based multimodal self-help
intervention among Korean Americans with
type 2 diabetes.
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KOREAN AMERICAN
COMMUNITY-ACADEMIC
PARTNERSHIP

The community partner of the
SHIP-DM was an ongoing community-
based research center, the Korean Resource
Center, which was established in 2001
by several Korean American community
leaders and health care researchers in the
Baltimore-Washington metropolitan area,
with the mission of reducing health dispar-
ities and improving the quality of life in the
Korean American community through
scientific research.

The Korean American Community-
Academic Partnership (KA-CAP) used
a 1999 epidemiological survey of Korean
Americans in the Baltimore-Washington
region20 to identify 5 priority areas (smok-
ing, hypertension, diabetes, depression, and
cancer screening) that warranted immediate
attention. Little scientific research related to
Korean Americans was then available in
these areas because (1) Korean Americans
represented a numerically small group,
constituting fewer than 0.8% of all Ameri-
cans; (2) Korean Americans were scattered
all over the United States in their own en-
claves with a unique culture and language,
and they were invisible and inaccessible to
mainstream academic researchers; and,
consequently, (3) studies on Korean
American health consisted of only a few
cross-sectional surveys and no clinical trials
or intervention studies.

Underpinning the Korean Resource
Center were theCommunity Advisory Board
and community health workers. The Com-
munity Advisory Board members were
Korean American community leaders of
faith-based organizations, civic and social
clubs, and health care providers. The Korean
Resource Center was, and still is, financially
and programmatically independent of the
Community Advisory Board organizations,
the academic partner, or other collaborators.
The center negotiated its equal share with the
academic partner, which usually has been set
at 50% of total direct costs of publicly funded
research projects. In return, the community
partner actively engaged in research, from
planning and administration to evaluation and
dissemination, resulting in an equal partner-
ship (Table A, available as a supplement to the

online version of this article at http://www.
ajph.org).

Community health workers have always
played pivotal roles in our program, because
they come from the same community and
share the same culture and language with the
study participants, and, above all, they are
trusted by the members of the community. In
addition to their conventional roles, including
recruitment, enrollment, and retention of
study participants, theywere actively engaged
in the intervention as counselors or case
managers in our program. Only a few studies
have reported employing community health
workers for health coaches, counselors, or
case managers, with varying degrees of
fidelity.9,11,21–24

METHODS
This study was an open-label, randomized

controlled trial to determine the effectiveness
of a self-help intervention among Korean
Americans aged 35 to 80 years with type
2 diabetes.

Theoretical Framework
Along with theoretical premises from the

self-help model,3 we used a modified Pre-
disposing, Reinforcing, and Enabling Con-
structs in Education/Environmental
Diagnosis and Evaluation (PRECEDE)–
Policy, Regulatory, and Organizational
Constructs in Educational and Environ-
mental Development (PROCEED)model.25

It enables researchers to easily connect the
predisposing, enabling, and reinforcing fac-
tors to measurable health outcomes or action
items. In addition, we used the RE-AIM
(reach, efficacy and effectiveness, adoption,
implementation, and maintenance) model
to establish and refine the parameters of
community health worker training on the
management of chronic conditions in
the community.26 The 5 components of the
RE-AIM model were integrated into the
community health workers’ training manual.
The model also has provided a strategic frame
of reference for outreach, recruitment, in-
tervention, and dissemination; they were
discussed at weekly research meetings, where
attendancewasmandatory for all research staff
(including community health workers).

Study Participants
Details of the intervention and their ef-

fects on the primary and secondary outcomes
have been reported elsewhere.27 In short, we
enrolled community-dwelling Korean
Americans with uncontrolled type 2 di-
abetes, as measured by a hemoglobin A1C
level of 7.0% (53mmol/mol) or higher, who
were able to speak and read Korean. The
intervention groups received didactic edu-
cation or training for 12 hours focusing on
the etiology of diabetes, diet, exercise,
medications, stress management, and
diabetes-related health literacy; this educa-
tional component was followed by monthly
telephone counseling by a team of registered
nurses (RNs) and community health
workers.

Measurements
In addition to demographic information at

baseline, we measured both physiological and
psychobehavioral health outcomes; physio-
logical data were obtained at baseline and at
months 3, 6, 9, and 12 and included hemo-
globin A1C and blood glucose, triglyceride,
cholesterol, high-density lipoprotein, and
low-density lipoprotein levels. Psychobeha-
vioral outcomes included self-efficacy for
diabetes, quality of life, diabetes knowledge,
attitudes toward diabetes, and depression
were measured at the same time as the
physiological outcomes, except not at 9
months. Details of the outcome measures
were reported elsewhere.27

RESULTS
Our KA-CAP has resulted in several

benchmarks in community capacity building
in the Korean American community.
Through the diabetes awareness campaign
and outreach efforts, we exposed the Korean
American community, organizations, and
individuals to our program. These efforts
included printed information at least once
a week in the local Korean print media
(24 advertisements, 4 contributing articles,
9 feature stories), together with 25 pre-
sentations to members of Korean congrega-
tions, the distribution of 3380 brochures
and handouts at 20 physicians’ offices and
15 Korean restaurants, and 63 posters.
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Community health workers contacted and
met with Korean American organizations,
newspaper managers, physicians, and owners
or operators of other establishments fre-
quented by Korean Americans.

In addition, the KA-CAP has engaged in
other community-based participatory re-
search programs in which community health
workers were trained for cognitive impair-
ment screening,28 depression screening, and
breast and cervical cancer screening. Fur-
thermore, community health workers assisted
Korean Americans in enrolling in health in-
surance plans, including Medicaid, under the
Affordable Care Act (ACA; Pub L No.
111–148) by obtaining the state-endorsed
certification. The KA-CAP also provided
education and training on community-
based participatory research to more than
20 students, including 5 postdoctoral fellows,
during this program.

Training Community Health
Workers

In addition to the standard Health In-
surance Portability and Accountability Act,
training for health research, andOccupational
Safety and Health Administration training for
a safe workplace, the community health
workers’ training manual covers

1. the principles of community-based par-
ticipatory research,

2. the roles of community health workers,
3. outreach techniques (e.g., expanding the

circle of friends),
4. communication skills with patients, and
5. data collection and reports.

Community health workers received an
initial training of 12 hours, and they honed
their skills through on-the-job training
thereafter. In addition, community health
workers received diabetes-specific training
for 12 hours, with principal investigators and
coinvestigators as the instructors. In this
training, various techniques were used, in-
cluding audiovisual presentations, show-and-
tell, role-play, and teach-back. Instructors
reviewed the community health worker
trainees’ performance and fidelity to the
material through a pass/fail test. Only those
who passed were assigned to the functions for
which they were trained. The details of

community health worker training have been
reported elsewhere.29

The counseling team of 4 RNs and 3
community health workers were trained in
conducting motivational interviews to assist
the participants in setting monthly behavioral
goals and in figuring out how they could
achieve their goals in the areas of diet, ex-
ercise, medication, and stress management.
Once they had passed a fidelity review by the
principal investigators and coinvestigators,
these RNs and community health workers
were assigned to counseling. All counseling
sessionswere recorded for quality control, and
every 10th (about 10%) counseling recordwas
cross-reviewed by another counseling team
member. At the initial stage of the program,
the participants assigned to the community
health workers were relatively stable and had
lower acuity. However, at the later stages,
community health workers were able to take
patients with higher counseling demands
because their content knowledge about dis-
ease management and counseling capabilities
had improved.

All 3 community health workers were in
their early 40s and married, with 1 or 2
children. They had resided in the Korean
American community for 6 to 12 years and
attended church there regularly. All had
received their education in Korea: 1 had
completed high school, another had com-
pleted college, and the third received
a master’s degree. They had no working
experience in health care before joining the
KA-CAP.

Recruitment and Enrollment
Challenges in recruitment and enrollment.

The KA-CAP had to overcome several chal-
lenges: (1) the target population (Korean
Americans in the Baltimore-Washington
metropolitan area) was spread over 3 states,
(2) face-to-face screening for enrollment was
mandatory, (3) only 24 months were available
for screening and enrollment, and (4) the en-
rollmenthad tobealignedwith the intervention
schedule, in part because the intervention had
to begin within a reasonable timeframe (i.e.,
within 4 weeks of enrollment). Logistical issues
also had to be addressed because the partner-
ship had only a limited number of personnel
to deploy for both recruitment and interven-
tion, which happened at the same time.

The confirmation of participants’ eligi-
bility for a program such as ours tended to be
time-intensive and expensive, and that pre-
sented a barrier to the recruitment of eligible
participants. Because of substantial cost and
time to send potential participants to the Johns
Hopkins Institute for Clinical and Trans-
lational Research (Baltimore, MD) for
screening laboratory tests, we devised
a 3-stage screening process.

Prescreening with random blood glucose tests.
The first stage of the screening process was the
use of random blood glucose tests. When
a result of greater than 120 milligrams per
deciliter was obtained after a fast of more than
12 hours, or 200 milligrams per deciliter after
a meal, and the screened individual self-
reported taking diabetes medication, we
scheduled a visit to the Korean Resource
Center for a further test: the A1CNow+
(Bayer Diabetes Care, Whippany, NJ).
During the 24-month enrollment period,
we reached out 121 times (to 32 churches,
2 trade meetings, 1 Korean festival, and 86
screening booths at Korean supermarkets),
prescreening a total of 4457 subjects (with
some duplications) with random blood glu-
cose tests. The outreach team typically con-
sisted of a nurse and 2 or 3 community health
workers. Excluding travel, the outreach
took an average of 3 hours for a church,
2 hours for a trade meeting, 8 hours for the
festival, and 5 hours each time for the booth
at the supermarket.

Screening with point of care testing. A visit to
the Korean Resource Center for the point of
care testing took less than 10 minutes, and
each point of care test kit cost about $10.
Subjects whose result was lower than 6.8%
were not eligible for the project, but they
might have been diabetic; we gave a booklet
in Korean on how tomanage diabetes to each
individual in this category.Of the 597 subjects
who received the point of care testing, 334
(55.9%) subjects with test results of 6.8% or
higher were scheduled for the third and final
confirmatory test at the Institute for Clinical
and Translational Research.

Testing hemoglobin A1C using blood serum.
The Institute for Clinical and Translational
Research test confirmed that a total of
254 Korean Americans were eligible to par-
ticipate in the project; 47 individuals were not
eligible because their A1C level was lower
than 7.0%, and an additional 2 individuals
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had abnormal laboratory reports. Further-
more, 4 individuals refused to participate
because of scheduling conflicts. Therefore,
a total of 250 subjects werefinally enrolled the
project and randomly assigned to the in-
tervention (n = 120) or the control group
(n = 130).

Retention. The program was very intense,
because it demanded a major commitment on
the participant’s part to building adequate skills
in self-help diabetesmanagement, such as health
literacy and lifestyle management, including
diet, exercise, and communication skills. In
addition to the initial 2 visits to the center, all
participants were required to come back to the
center for blood tests and questionnaire com-
pletion at 3, 6, 9, and 12 months. Interviews
at each visit, including a 24-hour recall using
Korean food models and a thorough medica-
tion inventory, took about 2 hours.

In particular, those in the intervention
groups were asked to attend 6 education and
training sessions (2 hours each) within 4 weeks
of eligibility determination, to respond to
monthly telephone counseling (10–50minutes),
to obtain random blood glucose measurements
twice a day at home, and to keep a written
diabetes diary during the project period. We
provided this groupwith a glucosemeter, strips,
and lancets; none of the study participants re-
ceived any monetary compensation for their
participation. The control group received
a shortened education and training session after
program completion. When the program
concluded with the last (11th) cohort, a total of
105 patients in the intervention group (54 in
the community health worker–counseled and
51 in the RN-counseled) and 104 in the
control group had completed the program,
resulting in a retention rate of 83.6%.

Comparison of Physiological and
Psychobehavioral Outcomes

The demographic characteristics of the 3
groups (community healthworker–counseled,
RN-counseled, and control) at baseline
were identical with regard to age, gender,
marital status, educational achievement (in
years), number of years in the United States,
and number of years of having diabetes.
Fewer participants in the community health
worker–counseled group were working
full or part time (42.6%) than in the
RN-counseled (64.7%) or the control

(65.4%) groups, and the differences were
statistically significant (c22 = 8.5; P= .015).
The 3 groups were not different in physio-
logical and behavioral indicators at baseline,
except for the blood glucose level: the
community health worker–counseled group
showed the highest level (175.1 mg/dL),
followed by the control (158.3 mg/dL) and
the RN-counseled groups (144.1 mg/dL).
The differences were statistically significant
(F2 = 3.7; P= .027).

All 3 groups started the program with
similar levels of hemoglobin A1C at baseline,
although those in the community health
worker–counseled group had the highest
mean level. It was notable that the reductions
in the community health worker–counseled
group were much greater than those in the
RN-counseled or the control groups. The
trend toward a reduction in the community
health worker–counseled group (b= –0.11;
SE=0.01; P< .001) was steeper than that in
the RN-counseled (b= –0.07; SE=0.01;
P< .001) or the control (b= –0.05; SE=0.01;
P< .001) groups. As expected, these reduction
trends were statistically different between the
community health worker–counseled and
control groups (c21= 13.25; P< .001) but
not between the community health worker–
counseled and the RN-counseled groups
(c21= 3.24; P< .07) (Figure 1). At the end of

the project, 72.2% of the individuals in the
community health worker–counseled group
had attained a reduction in hemoglobin
A1C ofmore than 0.5%; this figure was higher
than that in the RN-counseled (58.8%) or
the control (48.1%) groups (Table B, available
as a supplement to the online version of this
article at http://www.ajph.org).

A similar pattern of reduction was ob-
served in the blood glucose levels among the 3
groups: changes from baseline were statisti-
cally significant in the community health
worker–counseled and RN-counseled
groups from 3months to 12 months, but only
the reductions at 3 and 12 months were
statistically significant in the control group.
Note that the reduction trends were greatest
in the community health worker–counseled
group (b = –3.05; SE= 0.53; P< .001),
higher than in the RN-counseled group
(b = –1.39; SE= 0.55; P= .011) or in the
control group (b= –0.56; SE= 0.38; P= .14;
Figure 2).

The levels of self-efficacy for diabetes
changes in the community health worker–
counseled and RN-counseled groups were
similar at baseline, and they improved over
time at almost identical rates, with the im-
provements being statistically significant in
the community health worker–counseled
group (b = 0.69; SE= 0.14; P < .001) and the
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RN-counseled group (b = 0.62; SE= 0.14;
P < .001). However, the improvements in the
control group (b = 0.12; SE= 0.10; P= .23)
were not statistically significant (Figure 3).

The community healthworker–counseled
group started the program with a lower
quality of life score than did the
RN-counseled group, but the community

health worker–counseled group improved at
a much greater rate (b = 0.60; SE= 0.10;
P < .001) than did either the RN-counseled
(b = 0.47; SE= 0.10; P< .001) or the control
group (b = –0.09; SE= 0.07; P= .24), and at
12months, the 2 counseled groups had almost
identical quality of life scores (Figure 4).

DISCUSSION
Our study found that community-based

participatory research is effective for the
management and control of chronic condi-
tions such as type 2 diabetes in a naturally
occurring environment, especially in an
ethnic/linguistic minority community. Fur-
thermore, our findings indicate that com-
munity healthworkers are themost important
asset and resource in the community-based
participatory research process because they are
the primary contact with study participants
and are the motivators, coaches, and, most
importantly, trusted friends of the patients.
For example, in our clinical trials, health
outcomes were improved in both of the in-
tervention groups and the control group,
although the improvements in the in-
tervention groups were statistically higher
than those in the control group.8 This result
can be explained by the fact that participation
in our clinical trial by itself constituted an
intervention, with those in the control group
receiving less attention.

The beneficial effects can be further am-
plified by community health workers’ active
engagement with participants in the com-
munity because of their proximity to patients,
without language or cultural barriers. Com-
munity health workers were flexible in
scheduling telephone calls and site visits,
sometimes in the evenings and on weekends,
so that they were convenient for the partic-
ipants. Furthermore, trust was built by the
frequent contacts between community health
workers and study participants: a community
health worker met with each assigned indi-
vidual 3 times during enrollment and 6 times
during the education intervention; they then
had 5moremeetings with each participant for
data collection and counseled each participant
in the intervention group up to 11 times via
telephone. The community health workers
contacted the control group less frequently,
omitting the 6meetings for education and the
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11 telephone calls for counseling, but they
contacted both groups via telephone nu-
merous times to schedule appointments for
follow-up.

The findings provide valuable insight into
the effectiveness of community health
workers as interventionists. Given the scar-
city of bilingual health care providers in
certain linguistically isolated communities,
having community health workers as
counselors or casemanagers is a viable option
or strategy for extending the capacity of
community-based participatory research and
to fill the gap in the community-based
management of chronic conditions. Their
new role as a case manager is feasible because
of structured training based on the com-
munity health workers’ training manual and
because of constant assessment and re-
finement of community health workers’
capacity and fidelity.

Our KA-CAP was effective in
community-based participatory research be-
cause we were able to overcome what is
probably the biggest challenge in the
academic-community partnership, although
a delicate and often invisible one: discussion,

negotiation, and agreement about the sharing
of power, control, and resources by the 2
partners.30–32 The process may not always be
smooth, partly because those representing the
academic partner can be reluctant to yield
control over the research process. The voice
of the academic partner often dominates
community-based participatory research
studies, whereas the voice of the community
partner has tended to be treated as a backdrop.
For example, the community partners are
often included as coauthors in published
articles that report planning or capacity-
building processes, but they are rarely in-
cluded as coauthors in articles reporting the
results of intervention studies, let alone made
the first or corresponding author on the
relevant articles. The disappearance of the
community partner in the dissemination
process may reflect the reality of
community-based participatory research,
with the community partner generally fading
away after the completion of the data col-
lection. However, our KA-CAP chose to
share resources and control equally, resulting
in a win-win outcome for all stakeholders,
including the community and academic

partners, the community and its members,
and the sponsored institutions.

PUBLIC HEALTH IMPLICATIONS
The prevalence of diabetes is expected to

rise in the nation33 and in the world34 in the
future, indicating that a gap exists in the
current diabetes management and control
system.Our study confirmed the usefulness of
a community-based “bottom-up” approach
as “a local solution to a global problem”35 of
managing and controlling diabetes in a natu-
rally occurring community setting.

The KA-CAP is in line with national
health care reform, which is emphasizing
the importance of prevention and patient
engagement in treatment36 and creating
healthier communities (ACA, Title IV,
Subtitles A, B, & C; Title V). The act also
requires the transformation of health care
workforces, and our study provides strong
empirical evidence that with proper training
and collaboration, community health
workers can be effective frontline primary
and secondary prevention workers,
especially in linguistic/ethnic minority
communities.
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