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Abstract

Purpose—The purpose of this study was to conduct a systematic evaluation of community-based 

participatory research (CBPR) interventions on diabetes outcomes. Understanding of effective 

CBPR interventions on diabetes outcomes is limited, and findings remain unclear.

Methods—A reproducible search strategy was used to identify studies testing CBPR 

interventions to improve diabetes outcomes, including A1C, fasting glucose, blood pressure, 

lipids, and quality of life. Pubmed, PsychInfo, and CINAHL were searched for articles published 

between 2010 and 2020. Using a CBPR continuum framework, studies were classified based on 

outreach, consulting, involving, collaborating, and shared leadership.

Results—A total of 172 were screened, and a title search was conducted to determine eligibility. 

A total of 16 articles were included for synthesis. Twelve out of the 16 studies using CBPR 

approaches for diabetes interventions demonstrated statistically significant differences in 1 or 

more diabetes outcomes measured at a postintervention time point. Studies across the spectrum of 

CBPR demonstrated statistically significant improvements in diabetes outcomes.

Conclusions—Of the 16 studies included for synthesis, 14 demonstrated statistically significant 

changes in A1C, fasting glucose, blood pressure, lipids, and quality of life. The majority of studies 

used community health workers (CHWs) to deliver interventions across group and individual 

settings and demonstrated significant reductions in diabetes outcomes. The evidence summarized 

in this review shows the pivotal role that CHWs and diabetes care and education specialists play in 

not only intervention delivery but also in the development of outward-facing diabetes care 

approaches that are person- and community-centered.
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Diabetes is the 7th leading cause of death worldwide and affects approximately 422 million 

people globally.1 According to the WHO Global Report on diabetes, prevalence has nearly 

doubled in the past 3 decades.1 Diabetes is associated with a number of comorbid conditions 

and is the leading cause of kidney failure and lower limb amputations.2 Risk factors for 

diabetes complications include obesity, physical inactivity, smoking, high blood pressure and 

cholesterol, and high blood glucose. In 2017, the Center for Disease Control and Prevention 

(CDC) reported that more than 15% of US adults had an A1C greater than 9% and 73% of 

US adults had high blood pressure.2 Diabetes and the associated complications 

disproportionately affect marginalized populations and communities worldwide, including 

low-income communities and ethnic minority populations.2

Risk reduction and avoiding diabetes complications require knowledge, skills, and resources 

for effective self-management as well as integrated care with a diabetes management care 

team.1,3–5 However, many communities at risk for poor diabetes outcomes have limited 

resources and access to such integrated care, with even less having access to a culturally 

tailored diabetes care plan.6–8 A growing body of evidence suggests the need for large-scale 

community-based interventions for diabetes management.2 Although community-based 

interventions have been used for reducing risk of diabetes, such as the widely adopted 

Diabetes Prevention Program (DPP), efforts are increasing to adapt community-based risk 

reduction models for the management of diabetes care using a community-based 

participatory orientation for intervention delivery.9,10

Community-Based Participatory Research

Community-based participatory research (CBPR) is a collaborative approach to research that 

engages the community as coresearchers and facilitates a colearning process.11 Traditional 

clinical research identifies a problem area, recruits participants, evaluates an intervention or 

makes observations, analyzes data, then disseminates findings throughout the scientific 

community.12 CBPR approaches, however, center the community around identifying areas 

for intervention, defining the problem, and generating potential solutions.11 Additionally, 

findings are often disseminated throughout both the participating community and the 

scientific community. Through this level of engagement, the research design is enriched by 

harnessing the strength of both researcher and community partner.11

There are several core principles that characterize CBPR, including (1) participatory, (2) 

cooperative, (3) colearning, (4) systems development, (5) empowerment, (6) balance, and (7) 

dissemination. Participatory includes engagement of the community across the research 

process, including study design, implementation, and analysis. For CBPR to be cooperative, 

the investigative team often works collaboratively to adapt to the needs of the community 

with a goal for equal contribution and ongoing feedback. Colearning involves placing an 

emphasis on a shared learning experience as collaboration is established and progresses. 

Systems development results as capacity within the community is built through the research 

process and facilitates the empowerment of the community through shared decision-making. 

Finally, as the collaboration and colearning evolves, a balance of research and action is 

achieved where findings can then be disseminated, and further action steps may be 

established as result.11,13

Campbell et al. Page 2

Diabetes Educ. Author manuscript; available in PMC 2021 February 23.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Although CBPR approaches are characterized by core principles, the methodology is often 

used on a continuum that ranges from highly participatory to primarily researcher driven, or 

outreach versus shared leadership.14 This continuum includes the following categories: out-

reach, consulting, involving, collaborating, and shared leadership.14 A distinguishing factor 

of each approach is the communication that occurs in the research process and the level of 

involvement and decision-making. Referring to the McCloskey et al14 continuum, outreach 

as a CBPR approach is largely unidirectional in communication and focuses on establishing 

channels for communication.14 Consulting as an approach that utilizes an answer-seeking 

style of communication, and although still unidirectional, greater levels of inputs are often 

provided.14 Moving down the continuum to involving shifts to bidirectional styles of 

communication with the establishment of partnerships.14 Collaborating and shared 

leadership approaches are characterized as bidirectional styles of communication but also 

foster trust through integration of community partners into the research development process 

as well as implementation. This is followed by dissemination of research results and action 

plans for further program development.14

Taken together, CBPR as a methodology has implications for improving the health of 

marginalized populations who suffer disproportionate burdens of disease and poor health 

outcomes.11,13,15–22 However, systematic evaluation of the effectiveness of CBPR 

interventions on diabetes outcomes remains unclear. As the diabetes burden worsens across 

communities and populations worldwide, understanding the effectiveness of CBPR 

interventions on diabetes outcomes may inform the development of outward-facing 

interventions that are community-centered to address this burgeoning public health crisis. 

Although traditional methods of clinical research are warranted, approaching the increasing 

diabetes burden across populations necessitates a population health approach to build 

capacity to effect change over time. The purpose of this article is to conduct a systematic 

review to evaluate the effectiveness of lifestyle interventions using CBPR methods for 

diabetes outcomes (blood glucose, cholesterol, blood pressure, and quality of life) in adults 

with type 2 diabetes.

Methods

Information Sources, Eligibility Criteria, and Search

PRISMA guidelines were used to conduct this review. Eligibility criteria were established 

following a PICO framework (population, intervention, comparison, outcomes) with 

inclusion and exclusion criteria established by all 3 authors a priori. A reproducible search 

strategy was used to identify studies meeting eligibility criteria for studies testing lifestyle 

interventions using CBPR methods for diabetes outcomes among adults with type 2 

diabetes. Three databases were used to identify studies: Pubmed, PsychInfo, and CINAHL. 

The search included studies published between 2010 and 2020. Rationale for this date 

restriction was to maximize applicability to practice by providing an up-to-date summary of 

evidence by including interventions that were conducted within the past 10 years. Studies 

were included if they were available in English and were conducted in an adult population 

age 18 years and older. Medical Subject Heading terms for diabetes, lifestyle interventions, 

and CBPR were used. Refer to Supplementary Material for the list of all terms.
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The inclusion criteria used for this review included the following: (1) published in English; 

(2) adult population at least 18 years of age; (3) lifestyle intervention conducted in patients 

with type 2 diabetes; (4) study fit on the continuum of CBPR based on McCloskey et al14 

framework; (5) at least 1 of the following diabetes outcomes were measured and reported in 

findings—A1C, fasting glucose, lipids, blood pressure, quality of life; and (6) a lifestyle 

intervention being evaluated for its impact on 1 or more of the clinical outcomes listed above 

and had to report at least 2 time points (baseline and follow-up). A decision was made a 

priori to include lifestyle interventions that were single-group quasi-experimental as well as 

randomized controlled trials with 1 or more comparison group. Studies looking at diabetes 

prevention were excluded, as were patients with gestational and type 1 diabetes and 

prediabetes. Studies that examined both patients with prediabetes and type 2 diabetes were 

included for synthesis, and results were reported for the subgroup population with type 2 

diabetes. Results of each study were listed on a continuum of CBPR as defined by 

McCloskey et al14 ranging from community outreach to shared leadership. Studies were 

determined to fall on the CBPR continuum by 2 of the authors (JAC and LEE). The methods 

of each study were carefully reviewed and placed on the continuum using McCloskey et al14 

definitions of each approach and were classified based on the studies’ description of 

community involvement and decision-making. Clinical outcomes were selected based on the 

established literature demonstrating the effectiveness of interventions to minimize diabetes 

complications and burden of disease when targeted.23,24

Study Selection and Data Collection

This systematic review used PRISMA guidelines for process and identification of eligible 

studies as seen in Figure 1. The process for study selection included systematic review of 

titles followed by abstracts. During the title and subsequent abstract review, each study was 

evaluated using a checklist of study eligibility criteria and excluded if not met. Following the 

abstract review, the remaining articles were included for full-text synthesis. If upon synthesis 

articles were found to not meet the criteria, they were excluded. For example, if outcome 

measures did not include values but rather a report of measurement, they were excluded. 

Similarly, if upon synthesis studies did not fall on the continuum for CBPR, studies were 

excluded. The final list of eligible studies was synthesized, and data were extracted (Table 

1). Data extraction included the intervention evaluated, population, setting, impact on 1 or 

more of the outcomes and whether statistical significance was demonstrated, CBPR method 

used, and country the study was conducted in. The revised Cochrane risk-of-bias tool for 

randomized trials was used to assess data quality of randomized trials,25 and the JBI critical 

appraisal checklist for nonrandomized studies was used to assess data quality for 

nonrandomized studies.26

Results

Study Selection

The search results are shown in Figure 1. Records identified through Pubmed, PsychInfo, 

and CINAHL returned 164 articles. A hand search was then conducted that included 8 

additional articles, resulting in a total of 172 articles for screening. A title and abstract 

search was conducted for the 172 articles to determine eligibility based on the 
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aforementioned categories. The title and abstract review resulted in 30 full-text articles for 

full-text review. Two authors (JAC, LEE) participated in the search and selection of studies 

for inclusion and assessment of quality. Discordance in study selection was evaluated across 

all authors, and 1 author (LEE) made the final decision for inclusion.

After conducting the full-text review, 14 additional articles were eliminated with reasons 

stated in Figure 1. Sixteen eligible articles were included in this final review. Using 

McCloskey et al’s14 continuum of CBPR, 2 studies were classified as outreach, 2 studies 

were classified as consult, 3 studies were classified as collaborate, and 9 studies were 

classified as shared leadership. No studies included in this review met the definition of 

involve.

Study Characteristics and Outcomes of Studies

Table 1 summarizes the results of each study that met eligibility criteria. Of the 16 

interventions, 9 were quasi-experimental with a single study group, and 7 were randomized 

controlled trials. All studies measured outcomes on at least 2 time points. There was a wide 

range of sample sizes, from 26 to 320. Twelve studies were conducted in the US.28–36,38–40 

Four studies were conducted outside the US in the following countries: Belgium,37 

Dominican Republic,41 India,27 and Iran.42 When looking at each study by community 

setting, 11 studies were conducted in a local community site,28,30,31,33–35,38,40–42 1 study 

was conducted in a community pharmacy,37 2 studies were conducted at a community clinic,
29,32 and 2 studies were conducted in the home or a community site based on participant 

availability.36,39 Additionally, Table 1 summarizes the type of intervention that was 

conducted as well as the impact on outcomes. All 16 interventions included a lifestyle/

behavioral modification component such as skills, education, and coping strategies for 

diabetes management.

Table 2 summarizes each study by CBPR method and outcome with the statistical 

significance observed. Fourteen of the 16 studies measured A1C as a primary outcome.
28,29,31–41,42 Nine studies measured blood pressure (BP) as an outcome.33–35,38–42 Six 

studies measured lipids as an outcome.30,33,36,39,40,42 Five studies measured fasting glucose 

as an outcome,27,30,37,39,42 and 3 measured quality of life (QOL) as an outcome.28,30,33 Of 

the 14 studies measuring A1C, 9 demonstrated statistically significant reduction in A1C.
29,31,33,37–42 Of the 9 studies measuring BP, 3 demonstrated statistically significant 

improvements in BP.27,38,41 Three of the 6 studies measuring lipids demonstrated 

statistically significant improvements in lipids,30,40,42 and 4 of the 5 studies measuring 

fasting glucose demonstrated statistically significant improvements in fasting glucose.
27,37,39,42 All 3 studies measuring QOL as an outcome demonstrated statistically significant 

improvements in QOL.28,30,33

Table 3 summarizes each study by intervention delivery modality and statistical significance 

observed. Seven studies used community health workers (CHWs) as intervention delivery 

mode.27,31,32,34,39,40,41 The 7 studies using CHWs as the primary mode of delivery used a 

combination of in-person group sessions, individual sessions, telephone sessions, and tablet 

sessions.27,31,32,34,39,40,41 Two studies used CHWs combined with nurse facilitation33 and 

with a diabetes educator.36 The term diabetes educator is used in this results section to 
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reflect the studies that used and specified inclusion of Certified Diabetes Educators (CDEs). 

The updated term, diabetes care and education specialist, will be used in the discussion to 

discuss current implications of findings. The CHW and nurse combined delivery met 

primarily in groups as well as at the individual level,33 whereas the CHW combined with a 

diabetes educator met with family members and the patients in the patients’ home.36 Seven 

studies used a multidisciplinary team.30,35,38 This included health care professionals such as 

a pharmacist,37 CDEs,28,29 or dietician for intervention delivery.42

Discussion

This is among one of the first systematic syntheses evaluating the use of CBPR methods in 

lifestyle interventions for diabetes outcomes among adults with type 2 diabetes. Using a 

reproducible search strategy, 16 studies were identified that fell on a continuum of CBPR 

methodology ranging from community outreach to shared leadership. Of the 16, 12 

demonstrated improvement in 1 or more diabetes outcomes across the CBPR continuum, 

suggesting that intervention effectiveness may be achieved across levels of CBPR 

engagement. When evaluating the studies based on the CBPR continuum, the majority of 

studies utilized a shared leadership approach to develop and implement a diabetes lifestyle 

intervention. This study adds to the literature in 2 key ways. First, using the CBPR 

framework of engagement developed by McCloskey et al,14 this review provides a summary 

of evidence for effective diabetes lifestyle interventions across diverse community 

populations and settings. Second, this review provides a summary of evidence by 

intervention delivery for diabetes lifestyle interventions across diverse community 

populations and settings.

Summary of Evidence by CBPR Approach

More than half of the studies included in this review utilized a shared leadership approach.
27–29,31,32,36,38,40,42 Shared leadership is the highest level of engagement within the CBPR 

continuum,14 emphasizing bidirectional communication to establish trust and capacity for 

improving community-wide health. Of the studies utilizing a shared leadership approach for 

diabetes lifestyle interventions, 7 studies demonstrated statistically significant improvements 

in 1 or more diabetes outcomes.27–29,31,38,40,42 The next level of engagement on the 

continuum that uses bidirectional communication is the collaborative approach. The 

collaborative approach emphasizes the building of relationships and high involvement 

without shared decision making.14 Three studies utilized a collaborative approach,33,39,41 of 

which all 3 showed statistically significant improvements in A1C as an outcome measure 

postintervention. The consult approach and the outreach approach were the other categories 

found among studies included in this review. Both are unidirectional forms of 

communication with minimal involvement in community decision-making.14 The emphasis 

in both consult and outreach approaches is on establishing community connection.14 Two 

studies utilized a consult approach,30,34 and only 1 of the 2 demonstrated significant 

improvements in lipids and quality of life.30 Two studies utilized an outreach approach,35,37 

with both measuring A1C as an outcome; however, only 1 found statistical significant 

improvements in A1C.37
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Summary of Evidence by Intervention Delivery

When looking at intervention by delivery, of the 7 studies using CHWs for intervention 

delivery, 5 showed a change in 1 or more diabetes outcome.27,31,39,40,41 Of the 5 

interventions demonstrating a change in diabetes outcome, those that were conducted in 

groups and at the individual level demonstrated significant changes in diabetes outcomes. 

Two of the CHW-led interventions utilized a telehealth approach for intervention delivery.
31,34 The Heisler et al31 intervention was a randomized controlled trial with an intervention 

and control group. The intervention group received culturally tailored diabetes education 

delivered by a CHW via a tablet, and the control group received printed materials.31 Both 

groups had initial in-person visits with 2 follow-up telephone sessions that included goal 

setting and navigation of challenges. Significant improvements were found at 3 months 

postintervention for A1C for the intervention group. The control group also showed a 

significant reduction in A1C at 3 months postintervention.31 The Lutes et al34 intervention 

was also a randomized controlled trial with an intervention and control group. The 

intervention group received telephone-delivered diabetes education for 16 weeks delivered 

by a CHW, compared to the control group, who received paper-based material in the mail.34 

No significant changes were seen at follow-up for either the intervention or control group. 

However, patients taking oral medication compared to those taking insulin showed 

significant reduction in A1C postintervention compared to those on oral medication in the 

control group.34 Of interest, Heisler et al31 utilized a shared leadership approach in CBPR 

for the intervention development and conducted the study among an urban, inner-city 

population,31 whereas Lutes et al34 utilized a consult approach to CBPR and conducted the 

study among a rural population.34 Although both studies utilized a telehealth approach 

delivered by CHWs, the level of CBPR engagement for intervention development may be an 

important consideration for incorporating the patients’ lived experiences and perceived 

needs for diabetes interventions across populations.

Of the 5 studies that used a multidisciplinary team for intervention delivery, the Lynch et 

al35 intervention was primarily led by a registered dietitian and a peer supporter who 

provided social support via the telephone weekly.35 Group intervention sessions were held 

weekly for 2 hours for 16 weeks. Session frequency was decreased over time using a phased 

approach over an 18-month period.35 No statistically significant changes in diabetes 

outcomes were observed across postintervention time points. The CBPR approach utilized 

for this intervention is consistent with an outreach approach where communication is more 

unidirectional.14

Of the 2 studies that combined CHWs with either a nurse or CDE only, the CHW and nurse 

combined intervention showed statistically significant differences in diabetes outcomes at 

the postintervention time point,33 including change in A1C, lipids, and QOL. The McElfish 

et al36 intervention was developed as a family model approach to diabetes management and 

took place with individuals with diabetes and their families within the family home among a 

Pacific Islander population.36 Diabetes education was delivered by a CDE, and a community 

health worker served to translate the information in real time during the intervention delivery 

for individuals who needed translation.36 At the post-follow-up assessment, participants 

showed no significant changes in diabetes outcomes.35
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For studies that were pharmacist led and dietician led, both showed significant reductions in 

diabetes outcomes postintervention.37,42 Mehuys et al37 developed a community pharmacist-

led intervention wherein pharmacists provided real-time diabetes education for participants 

when refilling diabetes medications.37 The diabetes education included knowledge about 

diabetes, proper medication use, knowledge about complications, and recommendations for 

diet and physical activity.37 Patients received this information at every refill visit for 6 

months. This intervention group was compared to a control group who received usual 

pharmacist care. At the postintervention follow-up, the intervention group demonstrated 

significant reductions in A1C and fasting glucose compared to the control group. The 

Yazdanpanah et al42 intervention consisted of single-group diabetes education classes led by 

a dietitian twice a week for 4 weeks and included instruction and group exercise activities.42 

At the postintervention follow-up, participants showed significant reductions in A1C, fasting 

glucose, and lipids.42

Limitations

There are 3 main limitations to this study that warrant consideration. First, the search 

conducted in this study was limited to articles published in English. Therefore, articles 

testing a diabetes intervention using CBPR methods may have been excluded from this 

search due to the language criteria. Second, this article only includes studies that were 

published, and therefore results may contain some bias if CBPR studies examining diabetes 

interventions were not published due to nonsignificant findings. Third, this study is 

considered narrative, and no statistical methods were used to determine statistical 

significance and therefore cannot speak to any causal relationships or any statistical 

differences in CBPR approach used.

Implications and Relevance for Diabetes Care and Education Specialists

Although standard models specific to CBPR are greatly needed,43,44 the studies summarized 

here demonstrate that diabetes interventions can effectively be carried out across the 

continuum of CBPR with significant impact on diabetes outcomes. Additionally, the 

evidence summarized in this review shows the pivotal role that CHWs and diabetes care and 

education specialists play in not only intervention delivery but also in the development of 

outward-facing diabetes care approaches that are person- and community-centered. Overall, 

12 out of the 16 studies using CBPR approaches for diabetes interventions demonstrated 

statistically significant differences in 1 or more outcome measured at a postintervention time 

point.

Future studies should consider meta-analysis to determine statistically significant differences 

in CBPR approach across the continuum of engagement. Additionally, the central role of 

CHWs and diabetes care and education specialists in intervention development using a 

CBPR approach warrants further consideration as well as population of interest for 

understanding effective strategies for CBPR interventions for diabetes management.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Prisma flow diagram.
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