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Abstract

Community health centers (CHCs) focus on serving socioeconomically disadvantaged populations with heightened chronic
disease burden, making CHCs an ideal setting for implementing diabetes care programs that target vulnerable populations.
We aimed to synthesize evidence concerning the effects of CHC interventions in people with diabetes. To do this, four
electronic databases were searched, including PubMed, EMBASE, CINAHL, and Scopus, and hand searches of reference
collections were undertaken to identify intervention trials published in English. We screened 892 unique titles and abstracts.
Two reviewers then independently evaluated 221 full-text articles. We discovered 29 articles met our eligibility criteria for
inclusion. We found 27 unique studies with two companion articles. Seventeen studies were randomized controlled trials
and the majority had a higher proportion of female and racial/ethnic minorities in the study sample. CHC interventions often
involved either one-on-one or group education sessions supplemented by a phone follow-up that were delivered by health
providers, nutritionists, or community health workers. CHC interventions using education sessions combined with follow up
via phone generally resulted in significant improvements in hemoglobin A1C, while sole telephone-based education studies
showed no significant improvements. CHC interventions had no significant effects on physical activity in all six studies that
examined the outcome. Overall, we found that CHC interventions were in general effective in improving glucose control
when using face-to-face interactions in low-income, underserved, and racial and ethnic minority patients with diabetes.
Evidence was limited, however, in regards to other outcomes which suggests the need for continued evaluations of CHC
intervention models.
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Introduction

The health status of a population is inextricably linked to
social and economic conditions. In the United States (U.S.),
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04 Hae-Ra Han as likely to die from diapetes [1]. Diabetgs, which is b.oth an

hhan3@jhu.edu antecedent and moderating factor for cardiovascular disease,

is the leading cause of death in the U.S.

Community health centers (CHCs)—previously referred
to as neighborhood health centers—are community-based
clinics that provide primary healthcare services to people
with limited access to health care [2]. Currently, there are
more than 1300 CHCs in the nation, that serve more than
27 million patients, 92% of whom are low-income and
62% of whom are racial/ethnic minorities [3]. Serving
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socioeconomically disadvantaged populations with height-
ened disease burden makes CHCs an ideal setting for
implementing chronic care programs for vulnerable popu-
lations suffering from diabetes.

A number of systematic reviews were published that
addressed diabetes interventions in primary care and
community settings, but not CHCs. Previous system-
atic reviews found that theory-based lifestyle interven-
tions (e.g., health belief model, transtheoretical model,
Precede—Proceed model, theory of empowerment, social
cognitive theory) [4], social network interventions [5], or
interventions using community health workers [6, 7] or
peers [8], and mHealth [9] were effective in improving
hemoglobin A1C (HbA1C) among individuals with dia-
betes. Additionally, motivational interviewing by general
practitioners [10] and nurse-led self-management support
interventions [11] resulted in a significant improvement
in HbA1C in patients with diabetes. Community pharma-
cist-led interventions did not report statistically significant
effects of interventions on diabetes [12].

There is growing attention to the social determinants of
health in order to better understand and act on the upstream
socioeconomic drivers of poor health outcomes and higher
economic costs for diabetes [13]. Given that CHCs serve as
primary care homes for the nation’s most vulnerable popula-
tions [3], a comprehensive systematic review on CHC inter-
ventions to control diabetes among vulnerable populations
is needed. To this end, the purpose of this study is to syn-
thesize the evidence on CHC interventions. Specifically, we
examined the characteristics of CHC interventions and the
outcomes in people with diabetes. Our review systematically
extends the previous efforts by providing an understanding
of: (1) what constitutes CHC interventions (type and con-
tents); (2) who delivers CHC intervention; and (3) how CHC
interventions achieve desired effects.

Methods
Search Strategy

Following consultation with a health science librarian, four
databases were searched. PubMed, EMBASE, CINAHL, and
Scopus were searched using MESH and Boolean search tech-
niques. Search terms included: "Community Health Cent-
ers” OR "community health center" OR "satellite center"
OR "satellite centers" "neighborhood health centers" AND
"Chronic Disease” OR "Diabetes Mellitus" OR "chronic
disease" OR "chronic diseases” OR "chronic illness" OR
"chronically ill" OR "chronic illnesses". Truncations of these
words were also used in the electronic searches. See Appen-
dix for specific terms used for each database.

@ Springer

Selection of Studies

The search was conducted in January 2018. A total of 1657
references were retrieved from the electronic searches and
imported into the Covidence software. Of these, 765 dupli-
cates were removed, and 892 studies were forwarded to
title and abstract screening. Two reviewers independently
conducted an initial screening of titles and abstracts for
relevance to diabetes. After title and abstract review, 671
articles were excluded because they were irrelevant. Also,
conference abstracts had limited information on study char-
acteristics and thus were also excluded. 221 abstracts were
identified for full review. Two reviewers independently
evaluated full-text articles to determine eligibility. Articles
were included in this review if the study was: about diabetes
mellitus, published in the English language and involved
participants who were 18 years and older. Additionally, only
intervention studies that were conducted within a CHC set-
ting in the U.S., and studies that reported patient outcomes
were included. Subsequently, 192 articles were excluded for
the following reasons: wrong study design (n=68), abstract
only (n=33), wrong intervention (n=25), wrong study
population (n=24), supplement (n=21), wrong outcomes
(n=12), wrong setting (n=4), wrong patient population
(n=3), wrong language (n=2). All references were screened
at every stage by two independent reviewers. Disagreements
were resolved through consensus. Twenty-nine articles met
the inclusion criteria. Figure 1 provides details of the selec-
tion process.

Data Extraction

Relevant data were extracted by four trained research assis-
tants using a standardized data extraction form developed
by the authors. The following data were extracted from the
included studies: first author, year, study design, sample,
recruitment methods, retention rate, setting, study out-
comes and measurement, main findings, intervention type,
modality and dose, control or comparison condition, and
interventionist. An independent research assistant reviewed
extracted data to check accuracy. Any discrepancies were
resolved through discussions among all research assistants
and authors.

Quality Appraisal

Each study was evaluated for its quality, based on published
quality rating scales. Specifically, we used the quality rating
scales published by the Joanna Briggs Institute for experi-
mental and quasi-experimental studies [14]. The total qual-
ity rating scale score ranged from O to 13 for experimental
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studies and from O to 9 for quasi-experimental studies. Zero
is the lowest quality and 13 (or nine) indicates the highest
quality. Based on the possible range of scores, studies with
quality ratings of 0—4, 5-8, and 9 + were categorized as low,
medium, and high quality for experimental studies and 0-3,
4-6, and 7 + for quasi-experimental studies, respectively.
Two authors rated each study for its quality independently.
Inter-rater agreement statistics using percent agreement
ranged from 44 to 100% (average 73%). Any discrepancies
were resolved through team discussions.

Results
Overview of Studies

Table 1 summarizes the main characteristics of the 29 arti-
cles included [15-43]. The review included 28 unique stud-
ies [15, 17-43] with one companion article [16]. The com-
panion article [16] analyzed the cost-effectiveness of the
parent study [15]. Two articles [36, 37] addressed the same

intervention but with different outcomes and samples. Sev-
enteen of the 28 studies were randomized controlled trials
[15, 17-32] and the remaining studies (n=10) were quasi-
experimental [33—-43]. Twenty-one studies focused solely
on people with type 2 diabetes [15, 17, 19-32, 34, 39, 40,
42-44], while four studies focused on both type 1 and type
2 diabetes [18, 35, 36, 38]. One study included people with
various chronic diseases including type 2 diabetes [33] and
one study did not specify the type of diabetes [41].

The sample sizes ranged from 14 [18] to 10,000 [41] and
the enrolled participant age ranged from 18 [37] to 89 years
[33]. The majority of participants were female who consisted
of 52% [24] to 89% [19] of the study samples except for a
few in which female participants made up 50% or less of
the sample [38, 41, 42]. Ten studies focused solely on inter-
ventions targeting Hispanic and Latino patients [20, 2628,
31-34, 40, 42] and several studies included populations
where African Americans [15, 19, 25, 35, 43] or Hispan-
ics [37, 38] comprised more than 50% of the study sample.
Other minority ethnicities included were Native Americans
and Asian Pacific Islanders [19], and Native Hawaiians [30].
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Table 1 (continued)

Main findings

Outcomes/measurement

Setting

Recruitment/retention

Sample

First author (year) [Refer- Study design

ences|

CHC in Springfield, MA HbAlc, SBP, satisfaction/ Intervention HbAlc

CHC diabetes registry/

39 (21 intervention
[mean age = 54.4 years,

68% female] and

N =

RCT

Welch (2011) [32]

improved from baseline
to 12-month follow up

Diabetes Treatment

retention rate 84% for
intervention and 85.7%

for control

Satisfaction Question-

naire

versus control (— 1.6%
vs. — 0.6%; p

18 control [mean

0.01).

age = 57.5 years, 61.9%
female]); Hispanic

patients

Also, intervention met
more clinical goals at

follow-up: SBP (inter-

vention 55% met goal vs.
control 28% met goal),

foot screening (interven-
tion 86% met goal vs.

control 72% met goal),

and eye screening (inter-
vention 91% vs. control

78%). Diabetes treatment

satisfaction increased for
the intervention group

(p = .06)

Studies’ recruitment methods included reviewing medical
records or billing claims [15, 20, 22, 26, 32, 39], household
mailings [17, 28, 34, 40], and primary care provider referrals
[17,21, 24,25, 27,28, 30, 31, 34, 35, 40, 41, 43]. Retention
rates were reported in 20 studies [17, 19, 20, 23, 25-30, 32,
33, 37, 39-43]. Of the studies, retention rates ranged from
18% retention over 8 months for both the control and inter-
vention together in one study [28] to 100% for the interven-
tion group over 12 weeks in another [31].

Characteristics of CHC Interventions

Table 2 describes detailed characteristics of CHC interven-
tions included in the review. The CHC interventions varied
greatly in terms of type and modality of the interventions.
Twelve studies used one-on-one education sessions [15,
24, 25, 27-29, 32, 33, 37-39, 43] with three of the studies
incorporating follow-up telephone calls to answer patients’
questions [15, 29, 39]. One CHC intervention [33] incorpo-
rated individual education sessions into the patient’s routine
clinic visits, while the remaining individual education ses-
sions were independent of routine visits to their primary
care provider. Four interventions used group education ses-
sions [19, 28, 29, 31] with the education sessions ranging
from 1 to 12 sessions [28]. Five CHC interventions [17, 18,
21, 22, 44] used the telephone as the main method of com-
munication with one intervention sending daily text mes-
sages following a one-day workshop [21]. In addition, three
studies included telephone calls as a method of follow-up
with participants [15, 24, 29]. Other intervention methods
included one diabetic complication screenings [35], and a
1-day workshop that focused on mindfulness as a way to
improve one’s management of diabetes [23].

The main focus of the CHC interventions also varied.
Clinical variables were measured as outcomes in numerous
studies with 22 studies using HbA1C as a primary outcome
[15, 17-21, 23, 24, 26, 27, 29-32, 34, 36-40, 42, 43] and
eleven studies including cholesterol as an outcome [15, 17,
19, 20, 24, 26, 28, 29, 38—40]. Thirteen studies used diabe-
tes knowledge as an outcome by educating patients about
diabetes self-management topics (diet, exercise smoking
cessation, and stress) [17, 19, 23-25, 31, 32, 34, 36, 38,
39, 42, 43]. Other studies included medication management
[15, 19, 22, 29], goal setting and achievement [20, 33, 34],
and depression screenings [34] as part of their interventions.

Additionally, two studies [18, 43] focused on increas-
ing physical activity levels and one study [23] taught
mindfulness techniques as a way to improve one’s self-
management of diabetes. Adjusting education to the
appropriate health literacy levels [17, 25, 34, 42] and
bilingual and bicultural education [27, 28, 33, 34, 36, 40,
45] were incorporated into several studies. Furthermore,
two studies [27, 28] culturally tailored group education

@ Springer
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sessions to include making traditional foods healthier
and created Latin American styled soap opera dramas to
convey diabetes-specific education in a familiar format.
In addition, one study utilized physical activity [18] and
three studies set behavior change goals [20, 33, 34] as the
main methods of diabetes management. One of the goal
setting studies [20] had patients create goals after com-
pleting a computer-based assessment of their motivational
readiness. Then patients planned ways to achieve these
goals with their healthcare provider and reviewed their
goals at 3, 6, and 9-month follow-up visits.

The included studies used a variety of control or com-
parison conditions. For example, thirteen studies [17,
21, 22, 24-26, 29-33, 38, 39] provided routine care for
their control group, whereas five studies enhanced their
patient’s usual care with diabetes education packets [15,
18-20, 27]. One of the studies using enhanced usual care
[27] also gave their control group their lab results. Seven
studies had no control group [35-37, 40—-43].

Throughout the studies, different interventionists were
used to deliver the intervention. Providers used to deliver
the diabetes education interventions included one or more
of the following: physicians [19, 20, 35], nurse practi-
tioners [15, 19, 42], registered nurses [17, 21, 24, 29,
32, 33, 35, 39], pharmacists [22, 29, 38], and dietitians
[19, 24, 29, 32, 35, 39] with providers often trained as
certified diabetes educators. Studies also used commu-
nity health workers [15, 24, 36, 43], medical assistants
[24, 32, 39-42], and peer educators [26, 39] also known
as “promotoras.” Promotoras in these studies [26, 39]
were former intervention recipients who were selected
to complete a training and mentoring program and then
deliver supervised education sessions while following a
detailed curriculum.

Intervention fidelity was monitored in several inter-
ventions, but it cannot be detailed extensively due to the
lack of reporting among all of the studies in our system-
atic review. Of available studies in which fidelity was
discussed, one study used direct observation [40] as a
method to ensure that the content for group education
sessions was delivered correctly. Group education ses-
sions also reported using protocol adherence check [28]
to maintain intervention fidelity. Peer educators in two
different studies [30, 39] followed scripted manuals in
order for the same curriculum to be delivered to all par-
ticipants. One study audio recorded classes and reviewed
that all appropriate content was covered in order to ensure
fidelity [26]. During individual education sessions, Allen
et al. [15] confirmed fidelity by recording the number
and length of patient-provider encounters, documenting
protocol adherence, and conducting quality assurance
assessments.

@ Springer

Effects of CHC Interventions

Twenty-two CHC interventions used HbA1C as a primary
outcome [15, 17-21, 23, 24, 26, 27, 29-32, 34, 36-40, 42,
43]. Of the twenty-two studies that included HbAlc as an
outcome, 14 studies [15, 19, 26, 27, 29, 30, 32, 34, 3640,
43] saw statistically significant decreases in HbAlc, eight
studies [17, 18, 20, 21, 23, 24, 31, 42] did not see statis-
tically significant decreases, and one study [28] saw sig-
nificant decreases at 4 months, but not at 12 months. Addi-
tionally, Sinclair et al. [30] reported significant increases
in diabetes understanding (p < 0.001) and self-management
(p<0.001). Five studies that implemented both individual
and group education sessions also reported significant
decreases in HbAlc [19, 26, 29, 39, 40], triglycerides [19],
and total cholesterol [26, 39].

The five CHC interventions that were delivered primar-
ily over the phone [17, 18, 21, 22, 41] showed mixed effects
on people with diabetes. In all four studies where clinical
outcomes (i.e. HbAlc, BMI, cholesterol, weight) were
measured [17, 18, 21, 22], telephone counseling exhibited
no significant improvements on these outcomes. One study
[41] that used the telephone to remind patients of sched-
uled appointments and tests seven days prior reported an
increased number of patients seen in clinic and an increase
in eye, foot, dental, and urine exams.

Other outcomes included diabetes goal attainment
and self-efficacy. Anderson et al. [34] found that partici-
pants who achieved their goals successfully maintained or
decreased their HbAlc of <7.0% with an average decrease
of 0.9 percentage points over the 3-year study period. Har-
graves et al. [24] saw a significant difference (p <.01) in
goal-setting between patients with or without a community
health worker, but no statistically significant clinical out-
comes were associated with goal-setting. Another study [20]
that set goals after assessing a participant’s motivational
readiness saw reductions in HbAlc levels. Self-efficacy
promotion was also mixed. Two studies (routine clinic visit
and group education session) did not see significant differ-
ences in self-efficacy [31, 33], while one study [21] that
used a 1-day workshop with text message reminders found
significance (p=0.008) in self-efficacy scores after 3-month
compared to baseline.

Quality of Included Studies

Results of the quality assessments are detailed in Table 3.
The average quality scores for the seventeen randomized
controlled trials [15, 17-32] was 8.5 of a maximum possible
score of 13 (range 3 to 10). Eight studies were rated high-
quality (9 or higher) [15, 17, 20, 23, 26-28, 31], eight stud-
ies fell under the medium-quality category (scores of 5 to
8) [19, 21, 22, 24, 25, 29, 30, 32], and one had a low rating
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Table 3 (continued)

&

Two Feath-
ers (2005)

Seol
(2017)
[42] [43]

(2015)

[41]

Page

Mauldon
(2006)
[40]

Gilmer

(2005)
(39]

Davidson
(2000)
[38]

(2008)

Culica
[37]

Culica
(2007)

(3]

Baker
(2010) (2008)
[34] [35]

Anderson

Alicea-Pla-
nas (2013)

(33]

Items

Springer

6. Was follow up complete and if not, were differences

between groups in terms of their follow up adequately

described and analyzed?

7. Were the outcomes of participants included in any com-

parisons measured in the same way?

8. Were outcomes measured in a reliable way?

9. Was appropriate statistical analysis used?

Total score

scale of 3 [18]. Five of the RCTs either did not apply true
randomization for assignment of participants to treatment
groups [8, 24, 29] or it was unclear if true randomization
was used [21, 22]. There were eleven quasi-experimental
studies scored [33—43] with an average quality rating of 6.9
(range 6 to 8; maximum possible score =9). Nine studies
met the criterion of high-quality (7 or greater) [33, 34, 36,
37, 39-43], while the other two were of medium-quality
(both with scores of 6) [35, 38]. Only three of quasi-experi-
mental studies had control groups [33, 38, 39].

Discussion

To the best of our knowledge, this is the first systematic
review that provides a critical appraisal of CHC interven-
tions targeting persons with diabetes. The included stud-
ies evaluated a variety of clinical outcomes encompassing
HbAlc, blood pressure, and lipids, as well as psychosocial
and behavioral outcomes such as diabetes knowledge, self-
management, adherence to treatment regimen (e.g., screen-
ing for complications), goal setting, and self-efficacy. CHC
interventions were generally effective in HbAlc reduction
either via individual education [15, 27, 32, 36, 37], group
education [30, 43] or both [19, 26, 29, 39, 40], although
insignificant HbA1c reductions were also noted in nine stud-
ies [17, 18, 20, 21, 23, 24, 28, 31, 42]. CHC interventions
were also effective in improving lipids [15, 19, 26, 39] and
systolic blood pressure [15, 39] but only a small number
of studies addressed them as study outcomes. Similarly,
there was limited evidence to show that CHC interventions
were effective in improving diabetes knowledge [30], self-
management [30], screening for complications [41], goal
attainment [20, 24, 34], and self-efficacy [21]; two studies
failed to find significant changes in self-efficacy as a result
of CHC intervention [31, 33].

The different type and modality of CHC interventions
used in the included studies might explain why some inter-
ventions were effective in achieving study outcomes while
others were not. For example, the CHC interventions primar-
ily delivered over the phone failed to yield any improvement
in clinical outcomes including HbAlc [17, 22], in compari-
son to other forms of educational interventions using face-
to-face interactions which most often resulted in significant
reductions in HBAlc [15, 19, 26, 27, 29, 30, 32, 36, 37,
39, 40, 43]. The findings suggest that CHC interventions
would benefit from incorporating face-to-face education as
an essential component of the intervention and that phone-
based delivery be considered only as a means to supplement
and not to replace the face-to-face interaction.

The majority of study participants included in the studies
were racial/ethnic minorities and female. Given the demo-
graphics of patients served at CHCs, it is not surprising that
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the CHC interventions involved racial/ethnic minorities
as study participants, most often of Hispanic [20, 26-28,
31-34, 37, 38, 40, 42] or African American ethnicities [15,
19, 25, 35, 43]. Female patients were also overrepresented in
the study samples included in the review. Recent epidemio-
logical studies point to higher prevalence rates of type 2 dia-
betes in subgroups of Asian American and Pacific Islanders
(e.g., Pacific Islanders, South Asians, and Filipinos) than any
other racial/ethnic groups, including minorities traditionally
considered high risk such as African Americans, Latinos,
and Native Americans [46, 47]. Future CHC intervention
research should consider targeted recruit strategies to iden-
tify and enroll more diverse and understudied groups such as
Asian American and Pacific Islanders and male participants
in the study sample.

Only one article [16] included in the review examined the
cost-effectiveness of the CHC intervention reported in the
primary study [15]. In the era of healthcare expenditure ever
so rising, a cost-efficient model of diabetes care is an impor-
tant avenue for future research. For example, prior reviews
of community health worker intervention studies [48-51]
concluded that working with CHWSs is a reimbursable,
alternative model of care for promoting cardiovascular risk
reduction including diabetes management in low-income,
racial and ethnic minority populations. One of the main
aims of the U.S. Affordable Care Act (ACA) is to reduce
the costs of healthcare for individuals and the government
[52]. The ACA acknowledges community health workers
as an important part of healthcare teams for the delivery of
care, particularly among medically underserved populations
and communities. Clearly, the ACA presents opportunities
to include community health workers as a core component
of effective CHC intervention teams.

There are methodological issues to be taken into consid-
eration when interpreting the findings in this review. While
17 of 28 studies (61%) included in the review [15, 17, 20, 23,
26-28, 31, 33, 34, 36, 37, 39-43] were of high quality, many
lacked methodological rigor, which might have led to nega-
tive findings. For example, 11 of 28 studies included in the
review [33—43] used a quasi-experimental study design and
seven of them [35-37, 40—43] lacked a control group, hence
subject to substantial threats to internal validity. In addition,
majority of the studies using an RCT design lacked any dis-
cussion regarding blinding [15, 18, 19, 21-27, 29-32], hence
it was unclear whether interventionists took on multiple
roles (e.g., recruitment and/or data collection responsibili-
ties) as well as the delivery of the intervention. Study mem-
bers with multiple roles would be expected to lead to dis-
closure of group allocation and therefore could result in bias
in how the intervention is delivered and also measurement
bias, hence, threatening the internal validity of the results.
Finally, intervention fidelity was monitored in less than one
third of the studies [15, 26, 28, 30, 39, 40] included in the

review. Variability in fidelity of CHC intervention imple-
mentation could be possible explanations for non-significant
effects found in some studies. Previous systematic reviews
[50, 53] underscored the importance of required training
and competency levels for community interventionists in
relation to assigned responsibilities. There is a strong need
for studies to clearly elaborate the contents and processes of
interventionists training such as competency evaluation and
supervision to optimize the use of this approach.

A few limitations of this review should be noted. First,
it is possible that we did not find all relevant articles in the
literature. To avoid this, we conducted an extensive sys-
tematic electronic search using a compressive list of MeSH
terms, after a consultation with an experienced health sci-
ence librarian, in addition to hand searches of references
of the identified studies. We did not include grey literature
such as reports from organizations and conference abstracts;
this could result in publication bias for this review, but the
included studies are also final (not preliminary, as conference
results may be) and peer-reviewed. The CHC predominantly
serves low-income, racial/ethnic minority populations. Thus,
our findings may not be applicable to other populations such
as mid- or high-income populations. Finally, we included
only articles written in English; therefore, the findings can-
not be generalized to populations for which studies are pub-
lished primarily in non-English languages.

Conclusions

CHC-based health promotion is a growing trend for the care
of low-income patients. CHCs have a unique role in spear-
heading community health promotion and may be the mech-
anism by which to establish close ties between healthcare
providers and community members who often lack sufficient
resources and support for diabetes control. CHC intervention
models also support the movement from a healthcare system
that focuses only on “sickness care” to one that is also “pre-
vention-focused.” Our review of 29 articles shows that CHC
interventions are in general effective in promoting glucose
control when using face-to-face interactions in low-income,
underserved, and racial and ethnic minority patients with
diabetes. There was positive but limited evidence to show
that CHC interventions were effective in improving diabetes
knowledge, self-management, screening for complications,
goal attainment, and self-efficacy. Our findings support the
use of CHC intervention for glucose control and suggest the
need for more rigorous and continued evaluations of this
intervention approach.
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