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Abstract

Background: Given the rising prevalence of type 2 diabetes, associated
comorbidities, and healthcare costs, it is crucial to explore new models of care. This
study evaluates the benefits of Community Health Worker interventions to improve
glycemic control in type 2 diabetes and aims to identify characteristics of interventions
that contribute to their effectiveness.

Methods: This review adhered to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines. A systematic review of the
literature and meta-analysis was performed. The protocol was published on Prospero
(CRD42024498110). Searches were conducted in Medline, Embase, CINAHL, and
Scopus until August 2025. Randomized controlled trials on CHW interventions for type
2 diabetes were included, with no restrictions on population or country. Studies
involving type 1 diabetes, prediabetes, nurse/pharmacist/GP interventions, or follow-
up under six months were excluded. Studies that did not compare to (enhanced) usual
care or did not quantify HbAlc changes as an outcome measure as well as single-arm
studies were excluded.

Study characteristics were extracted from each article by LES and cross-verified by
SH. Pooled estimates were calculated using a random-effects meta-analysis using
Stata (StataCorp LLC). Subgroup analyses, meta-regression and sensitivity analyses
were conducted to explore heterogeneity. Quality was appraised utilizing the Effective
Public Health Practice Project tool by three authors (LES, AM, SH). Certainty of the
evidence was assessed with the Grading of Recommendations Assessment,
Development, and Evaluation (GRADE) approach.

Findings: A total of 40 eligible studies were identified with a total of 9,606 participants,
4,988 in the control group and 4,618 in the intervention group. Weighted average age
was 63 and 74% of participants were women. Three studies were excluded from the
meta-analysis because of insufficient data. We estimated an effect size of -0-39 (95%
Cl -0-48, -0-31, p<0-001) reduction HbAlc. Subgroup and sensitivity analyses found
no significant variation in effect size based on study duration, uncontrolled baseline
HbAlc, socioeconomic status, country income level, program intensity CHW role,
integration in primary care, comparator, study quality, co-intervention. Effect size in
Hispanic populations was significantly greater although this subgroup analysis may be
underpowered.

Interpretation. This study provides strong evidence that CHW interventions improve
care for people with type 2 diabetes. The effects appear consistent across a range of
settings, suggesting generalizability. Future research should focus on standardizing
CHW training, evaluating long-term outcomes, and optimizing implementation
strategies.

Funding: There were no sources of funding.



Introduction

By 2050, over 1.31 billion people are projected to have diabetes, with marginalized
groups disproportionately affected.! 2 Although incidence rates have remained stable,
improved survival means more individuals are living longer with the disease, leading
to increased complications and rising healthcare costs.® Notably, type 2 diabetes
(T2DM) is the most expensive chronic condition in the U.S., accounting for one in
every four healthcare dollars. 4 Therefore, there is an urgent need for effective and
sustainable management strategies to improve long-term care and alleviate pressure
on health systems.

To address care delivery gaps for chronic diseases, the World Health Organization
(WHO) advocates for task-sharing models, which shift away from fragmented,
hospital-based care toward community-driven approaches ® These models improve
health outcomes, system responsiveness, and efficiency by ensuring continuous,
accessible, and patient-centered care.® There is consensus that evolving disease
patterns, technological advancements, and global health worker shortages require a
balanced mix of skills and personnel for effective health system performance. 4> A
review by an EU Expert Panel found that task-shifting among healthcare professionals
enhances care quality and reduces costs without negatively impacting health
outcomes.®

One such approach is the integration of Community Health Workers (CHWSs) into
primary healthcare. A community health worker is a local individual who delivers
essential health services within their community. They are considered informal health
workers and are generally not formally trained like a nurse or doctor but are trained to
support health initiatives and improve well-being within their community.® Advantages
of CHWs include their facilitation of culturally sensitive care and overcoming linguistic
barriers, often bridging a gap towards hard-to-reach population.®’ Food insecurity,
poor nutrition, communication barriers and economic hardship drive disparities in
T2DM. Community health workers (CHWSs) can help bridge this gap, offering person-
centered care where traditional care falls short. 8

Hartzler et al. outlined three main roles i.e. health services, health education and care
coordination, and six functions i.e. self-management, behavioural, informational,
social support, medication management or resource linking, for CHWs.%10 Detailed
roles and functions of CHWSs are decribed in Error! Reference source not found..

CHW intervention programs have proliferated in recent decades, particularly
benefiting vulnerable populations. ¢ A 2015 meta-analysis by Palmas et al. included
only US-based studies with a follow-up period of at least 12 months. The analysis
included only 13 studies and reported a modest reduction in HbAlc with CHW
interventions. * The study applied a narrow definition of CHWs and did not examine
factors that might enhance effectiveness.'! Since then, many RCTs have been
published, with several reporting positive outcomes. As terms like peers, lay
caregivers, and promotores vary across regions, we use a broad definition to capture
all CHW interventions globally. We aim to contribute to this literature by including
studies that had a follow-up period of at least six months and without any country
restriction. We conducted a systematic review and meta-analysis to evaluate the
effectiveness of CHW interventions compared to usual care in improving glycemic



control among adults with T2DM, while also examining program features associated
with greater impact and expanding the geographic and intervention scope.



METHODOLOGY

A systematic review and meta-analysis were performed, adhering to the Cochrane
Handbook for Systematic Reviews of Interventions.? The protocol was published on
Prospero (CRD42024498110). Ethics approval was not required for this study as
stated by the Research Ethics Commitee of the London School of Hygiene and
Tropical Medicine

Search strategy and selection criteria

We searched Medline, EMBASE, CINAHL, and Scopus from inception of the
databases until 13t of August 2023 for randomized controlled trials reporting influence
of CHW interventions on glycemic control. The search was later updated to incorporate
studies from August 2023 until August 2025. In addition, reference lists of the included
articles were screened. A librarian was consulted to develop the search strategy. The
full search strategy is available in the appendix. (Error! Reference source not found.
and Error! Reference source not found.)

The selection process was conducted independently by two investigators (LES, SH).
Conflicts were resolved through discussion between LES and AM. PICOST criteria
can be found in the appendix (Error! Reference source not found.). Only
randomized controlled trials were included. Studies with participants under the age of
18 or those with type 1 diabetes or prediabetes were excluded. The definition of profile
and role of CHWs were employed to recognize interventions that may not have been
explicitly labeled as Community Health Worker (CHW) interventions but essentially
aligned with the same concept. This has led to the inclusion of articles describing
CHWs as lay leaders, promotores, health care navigators, trained peer educators.
Studies were excluded if interventions were delivered by registered nurses,
physicians, or pharmacists. However, if the intervention was delivered by a CHW and
only supervised by a nurse, the study was not excluded. If a CHW used a digital health
tool the study was not excluded. Studies were only included if they compared the CHW
intervention to usual care.

In diabetes care, disease control is measured by glycated hemoglobin (HbAlc), a
marker closely associated with the microvascular and macrovascular complications of
diabetes. A level of HbAlc = 6-5% (48mmol/mol) is generally used as diagnostic
threshold for diabetes'3. Studies that did not quantify HbAlc changes as outcome
measure were excluded. RCTs with a follow-up period of less than six months were
excluded to reduce the influence of short-term fluctuations in HbAlc values as HbAlc
reflects average glucose over three months and may not fully capture intervention
effects at just three months.'* There were no restrictions on language. The studies
were excluded from the meta-analysis if they did not report endpoint data or any
measure of variability.



Data extraction and quality appraisal

Data was extracted and organized according to Cochrane's Handbook of Systematic
Reviews by LES. SH independently cross-verified the extracted data. The analysis
and interpretation were conducted by LES, AM and RM.*?

First, study characteristics including country, setting, and duration were collected.
Secondly, population details including age, baseline HbAlc, ethnicity, gender, income
level were extracted. Data on racial/ethnic background and socioeconomic hardship
were extracted to reflect disparities between local communities and healthcare
systems populations. Study populations were considered socioeconomically
disadvantaged if their income fell below the national median, their educational
attainment was low, and/or they lived in areas of high deprivation. Intervention
specifics were extracted, detailing intervention and control group descriptions, CHW
roles, CHW training, integration into primary healthcare, intensity, contact hours, and
duration. Intensity was classified as low (0-2 elements), moderate (3-4 elements), or
high (5-6 elements), based on Viswanathan et al, with “elements” defined as one-on-
one interactions, face-to-face meetings, sessions lasting an hour or more, spanning
over three months, involving six or more interactions, and utilizing tailored materials.
15 Finally, effect sizes with precision and significance were extracted.

The quality of all selected studies was assessed using a modified version of the
Effective Public Healthcare Panacea Tool (EPHPP). The modified tool can be found
in the supplements (Error! Reference source not found.). This tool consisted of eleven
criteria grouped into seven categories: external generalizability, randomization,
allocation, blinding, data collection and follow-up, intervention integrity, and effect size
with selective reporting. ¢ Data collection and follow-up were merged into one
category compared to the original EPHPP tool. The appraisal process was conducted
by LES with a secondary screening shared between AM and SH. Low generalizability
was indicated by a participation rate below 40% or focus on a specific subpopulation.
We considered allocation to be biased when there were significant differences in
unadjusted baseline characteristics. Bias due to lack of blinding of the participants was
categorized as moderate. Retention was considered poor when fewer than 60% of
participants were successfully followed up. Substantial co-interventions were seen as
high risk of bias. Analysis was considered weak if data was not adequately reported
or missing data not appropriately imputed. Overall rating followed EPHPP guidelines.
16 The study quality was rated "weak" overall if two or more categories were weak,
"moderate” if one category was weak, and "strong" if no categories exhibited high risk
of bias.® Weak studies were included, as per Eysenbach's rationale that high attrition
studies still inform future research on self-management interventions.l” Evidence
certainty was evaluated using the GRADE approach.'®

Data analysis

Effect size calculation

Baseline and endpoint means and standard deviations (SDs) were used as input data.
Intervention effects were taken from final assessment. Missing summary statistics
were computed per Cochrane Handbook guidelines.'?(Error! Reference source not
found.) If follow-up, standard deviation or variation measures were not supplied, they



were calculated from reported mean difference and variation. If a study did not report
values of endpoint means, but rather a graph to visually reflect change, the mean and
confidence intervals were estimated based on this graph.1® If a study did not report
endpoint variation, but only significance level for within group change, the p-value was
equated with significance level used (e.g. p<0-05 would become p=0-05) and
subsequent t-inverse test was performed.?%-?4 Studies lacking effect size or precision
measures were excluded from the quantitative analysis (n=3).25-27 Missing data was
not imputed.

Meta-Analysis

Effectiveness expressed by reduction HbAlc was pooled using a random-effects
model with significance level set at p<0-05. Analyses were performed in Stata
(StataCorp LLC) using the metan package with methodological heterogeneity
assessed using Stata's |2 statistic, 25%, 50%, and 75% indicating low, moderate, and
high heterogeneity, respectively. 28

We explored heterogeneity through several sub-group analyses and meta-regression.
First, we compared treatment effects between studies with < 12 months of follow-up
and those with =212 months. Next, we conducted a subgroup analysis based on
whether the study restricted to a population with uncontrolled T2DM at baseline, i.e.
HbAlc = 8%. We then examined heterogeneity in treatment effect by ethnic/racial
background and by socioeconomic status. Next, we investigated heterogeneity by
national income level, using the World Bank classification of high-income countries
(HICs) versus low- and middle-income countries (LMICs). Moreover, heterogeneity by
CHW intervention intensity, comparing high-intensity CHW programs to those of
moderate and low intensity was investigated. Additionally, we explored the impact of
CHW interventions across different CHW roles, including health service delivery,
health coaching, and care coordination, as well as their integration into primary care.
Finally, we explored heterogeneity based on comparator group, differentiating
between usual care and enhanced usual care. Meta-regression subsequently
examined the correlation between baseline HbAlc and effect size. Sensitivity analyses
addressed low-quality studies, co-intervention and differentiated between
peer/lay/promotores-labeled interventions and CHW-labeled interventions.
Cumulative meta-analysis was conducted to evaluate temporal trends and establish
stability of the estimate. A leave-one-out analysis was done to investigate the influence
of each study on the overall effect-size estimate and to identify influential studies.
Publication bias was assessed using funnel plots, Egger’s test and Galbraith Plot.

Funding

There was no funding source for this study.



Results

The search and selection process details are provided in the Prisma Flowchart in
Figure 1. The search took place from inception of the databases until August 2023 and
identified 1374 of which 186 full reports were assessed and 31 were included. Five
more were identified through manual searches. A subsequent update from January
2023 to August 2025 identified 355 records. 35 full reports were assessed, and four
articles met eligibility criteria. Overall, 40 studies were included and 37 were included
in the meta-analysis. A list of excluded articles can be found in appendix. (eTable 7
and eTable 8)

The analysis included 9,606 participants, comprising 4,988 in the control group and
4,618 in the intervention group. Weighted average age was 63 and 74% of participants
were women. Out of forty studies, thirty-one were conducted in the US19-21.2325,26,29-
53 with others located in Australia (n=2) 2254, the UK (n=1)2455, Canada (n=1), the
Philippines (n=1)%, India (n=1)%’, India and Pakistan (n=1)%85° Nepal (n=1)?’, and
South Africa (n=1)). Twenty-seven studies targeted ethnic or racial minority

populations19-23.26.29-32,3537-50,52,54 = gand  twenty-four were socioeconomically
disadvantaged20,23,24,26,29—34,36—38,41—45,47,48,50,51,54,56_

Ten studies restricted to participants with uncontrolled diabetes at baseline (HbAlc
>80/60)21,29,34,36,37,40,42,54.58 = while other simply included patients withs a T2DM
diagnosis. Comparators were usual care or enhanced usual care 30:35.37,39,40,47,48,51,52,61
defined as additional telephone calls, mails with educational materials or a single
educational session. Detailed description of enhanced usual care per study can be
found in the appendix (Error! Reference source not found.). Study durations ranged
from 6 to 24 months.

Delivery methods of CHW-provided care varied, with interventions delivered face-to-
face, via telephone, or through digital platforms, often incorporating cultural activities
like cooking classes and religious events. Eight out of nine studies outside of the U.S.
and three U.S. studies used labels other than ‘CHW’ to describe the intervention that
is essentially aligned with CHW interventions. Instead, they use labels such as lay
individuals, peer leaders, or promotores. Terminology and intervention descriptions
are elaborated on in the appendix (eTable 10 and eTable 11).

Contact hours ranged from 4 to 60 and intensity from low to high. Sixteen studies
integrated CHWs into the primary healthcare team. CHW roles were stratified based
on Hartzler et al.'s framework in service delivery (e.g. sugar measurement) (n=5), care
coordination (n=14), and health education (n=37).° Within the health education group,
most CHW interventions focused on short-term diabetes self-management education.
Due to the limited contribution of service delivery interventions and overlap between
health coaching and care coordination, CHW roles were categorized into (1) health
coaching and (2) a combination of health coaching and care coordination for
subsequent data analysis. ® CHWs received training tailored by the study team rather
than following established guidelines. Sixteen studies included co-interventions, i.e.
digital health tools (n=6)2931.41.5057.58 nyrse assistance (n=6)19:38:45.47.48.53 Details on
study stratification including CHW roles and functions are in Table 1 and the appendix
(eTable 12).



Effect of CHW interventions on HbAlc change

Three studies were excluded from the quantitative analysis due to insufficient data.
2526 The CHW intervention results in a mean difference of -0-39 HbAlc (95% CI -
0-48, -0-31; 1"2=17-33%) compared to usual care, resulting from pooling thirty-seven
studies. (Figure 2)

Subgroup analyses and meta- regression

Table 2 summarizes the results from the sub-group analyses. There was no significant
difference in the primary outcome based on the duration of follow-up (p=0-50),
although less heterogeneity across studies was observed in the <12 months group
(Error! Reference source not found.). No statistically significant differences were
demonstrated between inclusion of only uncontrolled T2DM at baseline or all T2DM
patients(p=0-65)(Error! Reference source not found.) or between socioeconomically
disadvantaged or diverse populations (p=0-65)(eFigure 3), or between HIC or LMIC
(p=0-94)(Error! Reference source not found.). Furthermore, no statistically
significant differences were demonstrated when CHW interventions were stratified into
low, middle or high intensity (p=0-83)(Error! Reference source not found.) or
between health education and care coordination combined with health education
(p=0-29)(Error! Reference source not found.), or integration into primary health care
(p=0-30)(Error! Reference source not found.). Lastly, subgroup analysis for
comparator group did not show significant difference in effect size compared to usual
care or enhanced usual care (p=0-41) (Error! Reference source not found.).
Moreover, meta-regression for baseline HbAlc showed no significant difference in
effect size depending on baseline HbAlc (p=0-88). (eFigure 9). The only subgroup
analysis demonstrating a significant difference in effect size was among racial and
ethnic minorities, with a stronger effect observed in the U.S. Hispanic population
(p=0.01; eFigure 10), although this subgroup may have been underpowered due to
the limited number of studies within each subgroup.

Sensitivity analyses

Sensitivity analysis showed no significant impact from excluding low-quality studies
(p=0- 61)(Error! Reference source not found.) or from excluding studies with co-
interventions (p=0-69)(Error! Reference source not found.), or studies with
intervention labeled as other than CHWSs (p=0-86)(Error! Reference source not
found.) . Leave-one-out analyses showed no material change when any single study
was excluded, indicating the results were not driven by any one study. (Error!
Reference source not found.). Cumulative meta-analysis observed consistent effect
sizes since 2014 (Error! Reference source not found.).

Publication bias

Although a Galbraith plot (eFigure 16) suggests potential small-study effects as most
studies exhibit low precision, the Egger test did not indicate significant publication bias
and funnel plot (Error! Reference source not found.) showed no evidence of asymmetry
(beta_1 =0-25 (SE =0:631), p = 0:69).

Quality Appraisal

Of forty studies included in the analysis, nine were assessed as high quality, twenty
as moderate quality, and eleven as low quality. Studies were assessed as low quality
primarily due to high drop-out rates without data imputation. Only seven studies had



unrestricted populations, while most focused on sub-populations.25:27:47.53.55,58,59 A]|
studies randomized adequately and seven blinded assessors.?432-3437.4051 Most
studies (n=23) adjusted for baseline differences.20:22-24,26,27,31,32,37-
42,44,45,47,49,52,53,55,58,59 Retention was generally high (=80%), though four studies had
follow-ups below 60%, rated as weak.20264859 Thirteen studies reported co-
interventions.19:29,31,38,41,4345,47,48,505357,58  OQnly eighteen studies adhered to the
intention-to-treat principle and imputed missing data. 23.26:27,30-35,37-40,46,47,51,53,59
Precision was generally moderate. Detailed overview can be found in the
supplementary appendix (eTable 13 and eTable 14).

GRADE

Studies were assessed with the GRADE approach.'® Overall, 25 studies showed high
certainty of evidence. Ten studies were rated with moderate certainty because of
identified risk of bias concerns or risk to external validity and five were rated low
because of a combination of the above. Assessment can be found in the appendix.
(eTable 15)



Discussion

This systematic review and meta-analysis demonstrate that CHW interventions
significantly improved glycemic control in patients with T2DM. Although potentially
underpowered, subgroup analyses showed no statistically significant differences in
effect size across study duration, uncontrolled baseline HbAlc, country income level,
program intensity, CHW role, integration in primary health care, comparator group, co-
interventions, delivery by individuals not explicitly labeled as ‘CHW’ or study quality.
The racial/ethnic minority subgroup analysis indicates a stronger effect in U.S.
Hispanic populations, though it may be underpowered. Meta-regression showed that
CHWs were effective across varying levels of diabetes severity. These findings
indicate the broad applicability of CHW interventions since the inclusion of a CHW in
the care team alone seems to improve health outcomes.

CHW interventions lowered HbA1c by 0-39 compared with usual care which falls within
the minimal clinically important difference for diabetes management (0-3—-0-5%).62
This range, supported by the American Diabetes Association, acknowledges that while
small HbAlc fluctuations (£0.3%) may reflect assay variability, reductions of 0-3% or
greater are clinically meaningful.®3 Landmark studies such as the UKPDS and DCCT
have demonstrated a continuous, curvilinear relationship between HbAlc and
microvascular complications, with no clear lower threshold. These findings highlight
that even modest reductions in HbAlc significantly decrease the risk of retinopathy,
nephropathy, and neuropathy, particularly when lowering levels from high to moderate
ranges. 6264 Although the absolute benefit is greatest in individuals with higher
baseline HbAlc, smaller decreases still confer substantial risk reduction. 6264
Moreover, real-world evidence shows that each 0-2% HbA1c decline is associated
with meaningful improvements in treatment intensification and goal attainment,
emphasizing the clinical significance of even small improvements in glycemic control.
% Qur findings suggest that CHWs may be more effective in Hispanic populations.
However, the subgroup analysis may be underpowered, so this effect cannot be
generalized to other vulnerable groups. Nonetheless, the intervention might be
particularly useful in the U.S. Hispanic population because CHWSs provide culturally
sensitive care and break down language barriers, bridging a gap towards underserved
populations.5”

CHW interventions in type 2 diabetes mellitus consistently yield modest but significant
reductions in hemoglobin Alc (HbAlc), typically around -0-21 to -0.5, as demonstrated
in meta-analyses such as Palmas et al. (2015) and recent real-world studies in
Hispanic populations. 1166 These reductions are smaller than those achieved by first-
line pharmacologic agents like metformin, which typically lower HbAlc by about 1 in
clinical trials, but are comparable to the incremental reductions seen when diabetes
medications are initiated in real-world observational cohorts, where HbAlc decreases
range from-0-3 to -1 depending on baseline glycemic control and population
characteristics. 67 Importantly, CHW interventions have shown incremental HbAlc
improvements even among participants already on diabetes medications, without the
adverse events commonly associated with pharmacologic therapy, such as
hypoglycemia or gastrointestinal side effects. 68



This study suggests that CHW care is broadly effective, although the specific factors
driving this success are not fully understood. One possible explanation is the impact
on treatment adherence, as supported by the study of Nguyen et al., who found that
adherence improves when there is ethnic/racial concordance between patients and
healthcare providers, particularly in cardiovascular disease interventions like smoking
cessation.®® Community health workers (CHWSs) are effective in addressing gaps in
diabetes care related to social determinants of health, including linguistic and cultural
barriers, food insecurity, and housing instability.® This study found that glucose control
is more pronounced when CHWSs provide care coordination that includes connecting
patients to social resources, rather than focusing solely on diabetes self-management,
although these results were not statistically significant (p=0-09). This aligns with prior
evidence that care coordination addressing social needs can improve clinical
outcomes, but the magnitude of HbAlc reduction may be modest and sometimes not
reach statistical significance.”” Lastly, CHWs are ideally placed to mitigate the
consequences of global health workforce shortages, which are estimated at ten million
in 2030, and disproportionately affect Asia and Africa.”* Due to the limited number of
studies from Asia and Africa we did not conduct subgroup analyses by geographic
region. Future studies should address this gap.

The definition of Community Health Workers (CHWS) in this analysis was broadened
to recognize interventions that, while not explicitly labeled as CHW programs, align
with the core functions and competencies. This approach led to the inclusion of
interventions delivered by lay leaders, promotores, health care navigators, and trained
peer educators, reflecting the diversity of terminology across global settings. Although
these terms are not strictly synonymous, their inclusion was justified by the substantial
overlap in intervention content and delivery. CHWSs and peer supporters often come
from the same communities and receive culturally tailored training, but differ in scope.
2 CHWs typically address broader social needs and work within care teams, while
peers focus on self-management support, often outside formal health systems. 7372

Conclusively, building on prior research, this study confirms the robust effectiveness
of CHWSs in improving glycemic control for individuals with T2DM and highlights their
potential to reduce disparities and enhance diabetes outcomes.

Limitations of the Current Evidence

Several limitations need to be acknowledged. First, we acknowledge the clinical
heterogeneity across studies. We explored this by subgroups analysis and meta-
regression which found that these aspects did not significantly influence the results,
except for racial/ethnic background. According to Cochrane guidelines, at least ten
studies per subgroup are needed for reliable results.’? Most subgroups analyses met
this criterion except for racial/ethnic background, baseline glycemic control, country
income level, and co-interventions. Second, variations in context and health care
financing influence healthcare delivery and accessibility may skew findings,
particularly due to the dominance of U.S. studies (n=31). Additionally, most studies
were conducted in HICs suggesting the need for further research in resource-
constrained settings. Next some studies did not adhere to the intention-to-treat
principle and had high dropout rates which might inflate the results. Co-interventions
in some studies further complicate the results and financial incentives for follow-up
attendance for participants may have inflated retention rates. However, sensitivity



analyses suggest that excluding lower-quality studies does not substantially change
the overall conclusions. Future research should focus on standardizing CHW training,
evaluating long-term outcomes, and optimizing implementation strategies.



Conclusion

Given the escalating prevalence of T2DM, its associated comorbidities, and persistent
socioeconomic disparities, the development of innovative care models is imperative.
This review synthesizes evidence from randomized controlled trials evaluating CHW
interventions for T2DM management. Across studies, CHW involvement was
associated with statistically and clinically meaningful improvements in glycemic
control. These benefits were consistent regardless of intervention duration, baseline
glycemic control, socio-economic status, country income level, program intensity,
CHW role, integration with primary care, comparator group, study quality, co-
interventions or intervention specifics with a potentially greater effect in underserved
marginalized communities. Collectively, CHW interventions consistently lead to
clinically significant reductions in HbAlc, reinforcing their importance in
comprehensive diabetes management.
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Figure 1 Prisma flowchart: search results
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Figure 2: Forest plot effectiveness against usual care (n=37)

Treatment Control Mean diff. Weight
Study N Mean SD N Mean SD with 95% Cl (%)
Vaughan, 2025 29 738 1.83 29 7.86 2.31 -0.48[-1.55, 0.59] 0.60
Shah, 2024 97 6.7 8 93 6.9 9 L -0.20[-0.44, 0.04] 7.28
Vickery, 2024 18 97 27 18 96 24 - 0.10[-1.57, 1.77] 0.25
Whitehouse, 2023 24 10.15 1.66 23 10.45 1.75 o -0.30[-1.27, 0.67] 0.73
Fitzpatrick, 2022 56 9.08 1.88 54 9.25 1.76 —T— -0.17[-0.85, 0.51] 1.43
Tang , 2022 74 785 1.33 86 8.2 1.33 —— -0.35[-0.76, 0.06] 3.41
Vaughan, 2021 44 759 1.46 42 8.26 2.32 — -0.67[-1.49, 0.15] 1.02
Ali, 2020 186 8.7 2.46 193 8.6 2.46 — 0.10[-0.40, 0.60] 2.52
Islam, 2018 145 76 1.2 134 8 16 - -0.40[-0.73, -0.07] 4.81
Kangovi , 2018 139 9 44 134 9.7 33 = -0.70[-1.63, 0.23] 0.80
Spencer, 2018 B9 764 23 73 785 23 — -0.31 [-1.02, 0.40] 1.31
Aponte, 2017 53 84 15 54 9.1 1.28 — -0.70[-1.23, -0.17] 2.25
Carrasquillo, 2017 150 8.66 1.88 150 9.24 1.88 —— -0.58[-1.01, -0.15] 3.25
Kangovi, 2017 92 8.3 2.86 83 8.9 2.86 — & -0.60[-1.45, 0.25] 0.95
Lutes, 2017 100 8.84 1.98 100 9.1 2.24 — - -0.26 [ -0.85, 0.33] 1.87
Nelson, 2017 145 8.58 1.88 142 8.71 2.15 i -0.13[-0.60, 0.34] 2.78
Paz-Pacheco , 2017 72 645 27 52 76 31— ®%—— -1.15[-2.18, -0.12] 0.66
Ali , 2016 516 825 15 511 875 15 i -0.50[-0.68, -0.32] 9.72
Kim, 2016 54 7.54 1.48 104 8.08 1.61 -0.54[-1.06, -0.02] 2.35
Protheroe, 2016 27 8.8 131 26 8.2 1.67 j.—_.i 0.60[-0.21, 1.41] 1.04
Segal , 2016 81 103 227 97 103 2.24 ] 0.00[-0.66, 0.66] 1.49
McDermott, 2015 84 9.8 23 107 103 22 -0.50[-1.14, 0.14] 1.59
Perez-Escamilla, 2015 105 8.77 2.2 106 9.32 2.16 -0.55[-1.14, 0.04] 1.86
Mash, 2014 710 8.4 2 960 8.8 22 -0.40[-0.61, -0.19] 8.72
Palmas, 2014 181 8.42 1.75 179 8.53 1.73 'i— -0.11[-0.47, 0.25] 4.24
Rothschild, 2014 73 764 122 71 833 1.22 — -0.69[-1.09, -0.29] 3.61
De Pue , 2013 104 9.3 2 164 10 23 —— -0.70[-1.24, -0.16] 2.18
Prezio, 2013 90 7.2 143 90 7.9 1.68 —- -0.70[-1.16, -0.24] 2.90
Allen, 2011 261 8.3 22 264 8.2 21 —- 0.10[-0.27, 0.47] 4.09
Philis-Tsimikas, 2011 56 9.1 2 74 9.7 23 — & -0.60[-1.36, 0.16] 1.18
Rosal, 2011 124 839 .96 128 8.91 .91 | -0.62[-0.75, -0.29] 7.68
Spencer, 2011 72 7.8 216 92 8.5 1.69 — -0.70[-1.29, -0.11] 1.B6
Babamoto, 2009 56 72 37 43 74 48 bl -0.20[-1.87, 1.47] 0.25
Gary, 2009 269 75 17 273 792 19 -0.42[-0.72, -0.12] 5.43
Lujan, 2007 71 7.76 1.87 70 8.01 1.8 — -0.25[-0.86, 0.36] 1.76
Gary , 2003 41 8.88 2.07 34 9.24 2.07 _— -0.36 [-1.30, 0.58] 0.78
Brown, 2002 112 10.89 2.56 112 11.64 2.85 -0.75[-1.46, -0.04] 1.32
Overall -0.39 [ -0.48, -0.31]
Heterogeneity: 12 = 0.01, I* = 17.33%, H* = 1.21
Test of §, = 8; Q(36) = 41.13, p=0.26 Favors CHW intervention | Favors control
Testof 8 =0:z=-9.08, p=0.00

2 4 0 1 2

Change in HbA1c (%)
Random-effects REML model

Each square represents the point estimate of mean HbA1c (%) change for an individual study, with the size of the
square proportional to the statistical weight of that study. The diamond at the bottom of the plot represents the
pooled mean difference in HbAlc, with its width corresponding to the 95% confidence interval for the overall effect.
For Carrasquillo (2017) and Gary (2003), means were imputed since only mean differences were reported. The
meta-analysis was conducted using mean differences, while the means shown in the plot are study averages.



Figure 3: Bubble plot displaying metaregression results. Effect size depending on baseline
HbAlc %.
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Tables
Table 1 Study Characteristics

Cluster 1: Care
coordination and health
coaching (n=14,

Fitzpatrick, 2022 UsS, Oregon 110 (54/56)  African Diverse v v oY
Washingon American,

Hispanic

<
<
<

Kangovi, 2018 US, Philadelphia 273 N/A Disadvantag Vv
134/139 ed

<
<
<
<
<

Carrasquillo, 2017 US, Florida 300
150/150

Disadvantag Vv
ed

Hispanic

Segal, 2016 Australia 193 (106/87) Indigenous Diverse v
communi

Pérez-Escamilla, 2015 US, Connecticut 211 Hispanic Disadvantag v v
106/105

<

[¢]
o
<

De Pue, 2013 American Samoa 268 N/A Diverse v v v
i164/104i
Gary, 2003 US, Maryland 75 (34/41) African Disadvantag v v v v v
American ed

*Paudel, 2025 Nepal 481 Diverse Diverse v v v
(243/238)
Shah, 2024 UsS, Georgia 190 (93/97)  South East Diverse v v v v
Asian
Vickery, 2024 us 36 (18/18) 80% African Disadvantag vV v v v
American ed

Ali, 2020 India 404 N/A Diverse v
(208/196)
Spencer, 2018 US, Michigan 222 (73/89 Hispanic Diverse v v

Lutes, 2017 US, North Carolina 200 African Diverse
100/100 American

Nelson, 2017 US, Washington 287 N/A Disadvantag v
il42/145i ed
Kim, 2016 US, Washington 250 (104/54) Korean Diverse v v v v
DC/Baltimore Americans
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Mash, 2014 South-Africa 1570 N/A Diverse
860/710

*Forjuoh, 2014 US, Texas 196 (95/101 Diverse Diverse

Spencer, 201 US, Michigan 164 (92/72) 57 % African- Diverse v v
American

Philis-Tsimakis, 2011 US, California 207 Hispanic Disadvantag v
103/104 ed

Babamoto, 2009 US, California 189 (60/75) Hispanic Disadvantag v v
ed

Lujan, 2007 US, Texas 149 (74175) Hispanic Disadvantag v
ed

*not included in the quantitive analysis due to insufficient data
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Table 2: Subgroup analyses and sensitivity analyses

Intervention characteristic Mean difference (Cl) P value
Study duration 212 months (n=22) -0-40 (95% CI: -0-51, -0-28; I>= | P=0-8
25-95%)
<12 months (n=15) -0-38 (95% CI: -0-51, -0-25;
12=7-14%)
Uncontrolled T2DM at | HbAlc > 8% at baseline (n=9) -0-43 (95% CI: -0-59, -0-27; | P=0-58
baseline (HbAlc % <8%) 12=12-87%)
as inclusion criterion All T2DM patients (n=28) -0-38 (95% CI: -0-48, -0-28; I>=
20-72%)
Racial and ethnic | African American (n=3) -0-38 (95% CI: -0-64, -0-12; | P=0-01
background 12=00-00%)
African American and Hispanic | -0-46 (95% CI: -0-98, 0-05;
(n=2) 12=24-84%)
African American and North | 0-10 (95% CI: -0-26, -0-46;
American (n=2) 12=00-00%)
American Samoan (n=1) -0-70 (95% CI: -1,24, -0-16;
12=-%)
Bangladeshi in the US (n=2) -0-27 (95% CI: -0-46, -0-07;
12=00-00%)
British (n=1) 0-60 (95% CI. -0-21, 1,41;
12=-%)
Hispanic (n=14) -0-51 (95% CI: -0-64, -0-38;
12=00-00%)
Indian (n=1) 0-10 (95% CI: -0-40, 0-60;
12=-%)
Indian and Pakistani (n=1) -0-50 (95% CI: -0-68, -0-32;
12=-%)
Indigenous Australian community | -0-26 (95% CI: -0-75, 0-23;
(n=2) 12=11-15%)
Korean (n=1) -0-54 (95% CI: -1-06, -0-02;
12=-%)
North American (n=5) -0-33 (95% CI: -0-60, -0-06;
12=00-00%)
Phillipino (n=1) -1-15 (95% CI: -2-18, -0-12;
12=-%)
South-African (n=1) -0-40 (95% CI: -0-61, -0-19;
12=-%)
Socioeconomic status Disadvantaged (n=23) -0-42 (95% CI: -0-55, -0-28; | P=0-65
12=20-55%)
Diverse (n=14) -0-38 (95% CI: -0-48, -0-27;
12=19-38%)
Country income level HIC (n=33) -0-39 (95% CI: -0-49, -0-29; | P=0-94
12=17-86 %)
LMIC (n=4) -0-40 (95% CI: -0-63, -0-17,
12=50-16%)
Intensity of the | High (n=15) -0-40 (95% CI: -0-56, -0-24; | P=0-92
intervention 12=38-35%)
Medium (n=12) -0-39 (95% CI: -0-54, -0-24;
12=0%)
Low (n=10) -0-42 (95% CI: -0-54, -0-31;
12=0%)
Role of CHW Health coaching (n=23) -0-35(95% ClI: -0-46, -0-23, | P=0-09
12=30-63%)
Health coaching and care | -0-49 (95% CI: -0-62, -0-37,
coordination (n=14) 12=0%)
Integration in primary | Integrated in the primary health | -0-45 (95% CI: -0-62, -0-27; | P=0-50
healthcare system care system (n=12) 1"2=5-01%)
Not integrated in the primary | -0-38 (95% CI: -0-48, -0-28;
health care system (n=25) 1"2=24-19%)
Comparator group Usual care (n=27) -0-45 (95% CI: -0-54, -0-37; | P=0-09
1"2=0-00%)
Enhanced usual care (n=10) -0-29 (95% CI: -0-46, -0-11;
1"2=36-99)
Metaregression Baseline HbAlc % --027 (95% ClI: -0-11, 0-06; | P=0-54
1"2=15-40%)
Quality of the study Strong (n=89) -0-244(95% ClI: -0-68, -0-20 | P=0-61
12=46-61%)
Moderate (n=20) -0-36 (95% CI: -0-47, -0-25,

12=18-91%)




Weak (n=11) -0-44 (95% CI: -0-60, -0-29,
12=0-00%)
Co-intervention Digital Health Tool (n=5) -0-46 (95% CI: -0-60, -0-33; | P=0-56
1"2= 0-00%)
Nurse assistance (n=6) -0-42 (95% CI: -0-69, -0-15;
1"2=50-04%)
No co-intervention (n=25) -0-37 (95% ClI: -0-47, -0-28;
1"2=4-18%)
Delivery by individuals | CHW (n=27) -0-40 (95% CI: -0-51, -0-28; | P=0-79
not explicitly labeled as 1"2=20-08%)
CHWs Other (n=10) -0-42 (95% CI: -0-52, -0-31;

1"2=17-33)




10.

11.

12.

13.

14.

15.

16.

References

The Lancet. Diabetes: a defining disease of the 21st century. Lancet. 2023;401(10394):2087.
doi:10.1016/S0140-6736(23)01296-5

Garcia ME, Grant RW. Community Health Workers: A Missing Piece of the Puzzle for
Complex Patients With Diabetes? J Gen Intern Med. 2015;30(7):878. doi:10.1007/S11606-
015-3320-8

Magliano DJ, Islam RM, Barr ELM, et al. Trends in incidence of total or type 2 diabetes:
systematic review. BMJ. 2019;366. doi:10.1136/BMJ.L5003

Papanicolas I, Rajan D, Karanikolos M, Soucat A, Figueras J, editors. Health system
performance assessment: a framework for policy analysis. World Health Organization:
Health Policy Series. 2022;57.

Expert Panel on Effective Ways of Investing in Health (EXPH) The Challenges and Issues
across Opinions.

World Health Organisation. What do we know about community health workers? A
systematic review of existing reviews. Human Resources for Health Observer Series.
2020;19. Accessed August 19, 2023. https://www.who.int/publications/i/item/what-do-we-
know-about-community-health-workers-a-systematic-review-of-existing-reviews

World Health Organization. Closing the gap in a generation: health equity through action on
the social determinants of health. Final Report of the Commission on Social Determinants of
Health. 2008. Accessed August 23, 2023. https://www.who.int/health-topics/social-
determinants-of-health#tab=tab 1

Perry HB, Zulliger R, Rogers MM. Community Health Workers in Low-, Middle-, and High-
Income Countries: An Overview of Their History, Recent Evolution, and Current
Effectiveness Keywords. Annu Rev Public Health. 2014;35:399-421. doi:10.1146/annurev-
publhealth-032013-182354

Hartzler AL, Tuzzio L, Hsu C, Wagner EH. Roles and Functions of Community Health
Workers in Primary Care. Ann Fam Med. 2018;16(3):240. doi:10.1370/AFM.2208

Lohr AM, Ingram M, Nufiez A V., Reinschmidt KM, Carvajal SC. Community-Clinical
Linkages with Community Health Workers in the United States: A Scoping Review. Health
Promot Pract. 2018;19(3):349. doi:10.1177/1524839918754868

Palmas W, March D, Darakjy S, et al. Community Health Worker Interventions to Improve
Glycemic Control in People with Diabetes: A Systematic Review and Meta-Analysis. J Gen
Intern Med. 2015;30(7):1004-1012. doi:10.1007/S11606-015-3247-0/FIGURES/2

Higgins J, Thomas J, Chandler J, et al. Cochrane Handbook for Systematic Reviews of
Interventions.; 2022. Accessed August 20, 2023.
https://training.cochrane.org/handbook/current

Johnson EL, Feldman H, Butts A, et al. Standards of Medical Care in Diabetes—2019
Abridged for Primary Care Providers. Clinical Diabetes. 2019;37(1):11-34.
doi:10.2337/CD18-0105

Lind M, Odén A, Fahlén M, Eliasson B. A systematic review of HbAlc variables used in the
study of diabetic complications. Diabetes and Metabolic Syndrome: Clinical Research and
Reviews. 2008;2(4):282-293. do0i:10.1016/j.dsx.2008.04.006

Viswanathan M, Kraschnewski JL, Nishikawa B, et al. Outcomes and costs of community
health worker interventions: A systematic review. Med Care. 2010;48(9):792-808.
doi:10.1097/MLR.OBO13E3181E35B51

Effective Public Health Practice Report. Quality Assessment Tool for Quantitative Studies
Dictionary.



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Eysenbach G. The Law of Attrition. J Med Internet Res 2005,7(1):ell
https://www.jmir.org/2005/1/el 1. 2005;7(1):e402. doi:10.2196/JMIR.7.1.E11

Guyatt G, Oxman AD, Akl EA, et al. GRADE guidelines: 1. Introduction-GRADE evidence
profiles and summary of findings tables. J Clin Epidemiol. 2011;64(4):383-394.
doi:10.1016/J.JCLINEPI.2010.04.026

Kim KB, Kim MT, Lee HB, Nguyen T, Bone LR, Levine D. Community Health Workers
Versus Nurses as Counselors or Case Managers in a Self-Help Diabetes Management
Program. Am J Public Health. 2016;106(6):1052. doi:10.2105/AJPH.2016.303054
Babamoto KS, Sey KA, Camilleri AJ, Karlan VJ, Catalasan J, Morisky DE. Improving
diabetes care and health measures among hispanics using community health workers: Results
from a randomized controlled trial. Health Education and Behavior. 2009;36(1):113-126.
doi:10.1177/1090198108325911

Aponte J, Jackson TD, Wyka K, Tkechi C. Health effectiveness of community health workers
as a diabetes self-management intervention. Diab Vasc Dis Res. 2017;14(4):316-326.
doi:10.1177/1479164117696229

Segal L, Nguyen H, Schmidt B, Wenitong M, McDermott RA. Economic evaluation of
Indigenous health worker management of poorly controlled type 2 diabetes in north
Queensland. Medical Journal of Australia. 2016;204(5):196-196. doi:10.5694/MJA15.00598
Prezio EA, Cheng D, Balasubramanian BA, Shuval K, Kendzor DE, Culica D. Community
Diabetes Education (CoDE) for uninsured Mexican Americans: a randomized controlled trial
of a culturally tailored diabetes education and management program led by a community
health worker. Diabetes Res Clin Pract. 2013;100(1):19-28.
doi:10.1016/J.DIABRES.2013.01.027

Protheroe J, Rathod T, Bartlam B, Rowlands G, Richardson G, Reeves D. The Feasibility of
Health Trainer Improved Patient Self-Management in Patients with Low Health Literacy and
Poorly Controlled Diabetes: A Pilot Randomised Controlled Trial. J Diabetes Res.
2016;2016. doi:10.1155/2016/6903245

Forjuoh SN, Bolin JN, Huber JC, et al. Behavioral and technological interventions targeting
glycemic control in a racially/ethnically diverse population: A randomized controlled trial.
BMC Public Health. 2014;14(1):1-12. doi:10.1186/1471-2458-14-71/TABLES/3

Sixta CS, Ostwald S. Texas-Mexico Border Intervention by Promotores for Patients With
Type 2 Diabetes. http://dx.doi.org/101177/0145721708314490. 2008;34(2):299-309.
doi:10.1177/0145721708314490

Paudel G, Vandelanotte C, Huda MM, Dahal PK, Rawal L. The effect of a community-based
intervention on self-care behaviours among people with type 2 diabetes in Nepal. Discover
public health. 2025;22(1):1-15. doi:10.1186/S12982-025-00440-W/TABLES/4

Higgins JPT, Thompson SG, Deeks JJ, Altman DG. Measuring inconsistency in meta-
analyses. BMJ. 2003;327(7414):557-560. doi:10.1136/BMJ.327.7414.557

Whitehouse CR, Knowles M, Long JA, et al. Digital Health and Community Health Worker
Support for Diabetes Management: a Randomized Controlled Trial. J Gen Intern Med.
2023;38(1):131-137. doi:10.1007/S11606-022-07639-6

Fitzpatrick SL, Papajorgji-Taylor D, Schneider JL, et al. Bridge to Health/Puente a la Salud:
A pilot randomized trial to address diabetes self-management and social needs among high-
risk patients. Transl Behav Med. 2022;12(7):783-792. doi:10.1093/tbm/ibac016

Vaughan EM, Hyman DJ, Naik AD, Samson SL, Razjouyan J, Foreyt JP. A Telehealth-
supported, Integrated care with CHWs, and MEdication-access (TIME) Program for Diabetes
Improves HbAlc: a Randomized Clinical Trial. J Gen Intern Med. 2021;36(2):455-463.
doi:10.1007/S11606-020-06017-4

Spencer MS, Rosland AM, Kieffer EC, et al. Effectiveness of a Community Health Worker
Intervention Among African American and Latino Adults With Type 2 Diabetes: A



33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Randomized Controlled Trial. Am J Public Health. 2011;101(12):2253.
doi:10.2105/AJPH.2010.300106

Kangovi S, Mitra N, Grande D, Huo H, Smith RA, Long JA. Community Health Worker
Support for Disadvantaged Patients With Multiple Chronic Diseases: A Randomized Clinical
Trial. Am J Public Health. 2017;107(10):1660. doi:10.2105/AJPH.2017.303985

Kangovi S, Mitra N, Norton L, et al. Effect of Community Health Worker Support on
Clinical Outcomes of Low-Income Patients Across Primary Care Facilities: A Randomized
Clinical Trial. JAMA Intern Med. 2018;178(12):1635.
doi:10.1001/JAMAINTERNMED.2018.4630

Lutes LD, Cummings DM, Littlewood K, Dinatale E, Hambidge B. A Community Health
Worker-Delivered Intervention in African American Women with Type 2 Diabetes: A 12-
Month Randomized Trial. Obesity (Silver Spring). 2017;25(8):1329-1335.
doi:10.1002/0OBY.21883

Nelson K, Taylor L, Silverman J, et al. Randomized Controlled Trial of a Community Health
Worker Self-Management Support Intervention Among Low-Income Adults With Diabetes,
Seattle, Washington, 2010-2014. Prev Chronic Dis. 2017;14(2). doi:10.5888/PCD14.160344
Carrasquillo O, Lebron C, Alonzo Y, Li H, Chang A, Kenya S. Effect of a Community
Health Worker Intervention Among Latinos With Poorly Controlled Type 2 Diabetes: The
Miami Healthy Heart Initiative Randomized Clinical Trial. JAMA Intern Med.
2017;177(7):948-954. doi:10.1001/JAMAINTERNMED.2017.0926

Pérez-Escamilla R, Damio G, Chhabra J, et al. Impact of a community health workers-led
structured program on blood glucose control among Latinos with type 2 diabetes: The
DIALBEST Trial. Diabetes Care. 2015;38(2):197-205. doi:10.2337/dc14-0327

Rothschild SK, Martin MA, Swider SM, et al. Mexican American Trial of Community Health
Workers: A Randomized Controlled Trial of a Community Health Worker Intervention for
Mexican Americans With Type 2 Diabetes Mellitus. Am J Public Health. 2014;104(8):1540.
doi:10.2105/AJPH.2013.301439

Palmas W, Findley SE, Mejia M, et al. Results of the northern Manhattan diabetes
community outreach project: a randomized trial studying a community health worker
intervention to improve diabetes care in Hispanic adults. Diabetes Care. 2014;37(4):963-969.
doi:10.2337/DC13-2142

Rosal MC, Ockene IS, Restrepo A, et al. Randomized trial of a literacy-sensitive, culturally
tailored diabetes self-management intervention for low-income Latinos: Latinos en control.
Diabetes Care. 2011;34(4):838-844. d0i:10.2337/dc10-1981

Philis-Tsimikas A, Fortmann A, Lleva-Ocana L, Walker C, Gallo LC. Peer-led diabetes
education programs in high-risk Mexican Americans improve glycemic control compared
with standard approaches: A Project Dulce promotora randomized trial. Diabetes Care.
2011;34(9):1926-1931. doi:10.2337/DC10-2081/-/DC1

Gary TL, Bone LR, Hill MN, et al. Randomized controlled trial of the effects of nurse case
manager and community health worker interventions on risk factors for diabetes-related
complications in urban African Americans. Prev Med (Baltim). 2003;37(1):23-32.
doi:10.1016/S0091-7435(03)00040-9

Lujan J, Ostwald SK, Ortiz M. Promotora diabetes intervention for Mexican Americans.
Diabetes Educator. 2007;33(4):660-670. doi:10.1177/0145721707304080

Brown SA, Garcia AA, Kouzekanani K, Hanis CL. Culturally competent diabetes self-
management education for Mexican Americans: the Starr County border health initiative.
Diabetes Care. 2002;25(2):259-268. doi:10.2337/DIACARE.25.2.259

Spencer MS, Kieffer EC, Sinco B, et al. Outcomes at 18 Months From a Community Health
Worker and Peer Leader Diabetes Self-Management Program for Latino Adults. Diabetes
Care. 2018;41(7):1414-1422. do0i:10.2337/DC17-0978



47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Allen JK, Dennison-Himmelfarb CR, Szanton SL, et al. COACH Trial: A Randomized
Controlled Trial of Nurse Practitioner/Community Health Worker Cardiovascular Disease
Risk Reduction in Urban Community Health Centers. Circ Cardiovasc Qual Outcomes.
2011;4(6):595. doi:10.1161/CIRCOUTCOMES.111.961573

Gary TL, Batts-Turner M, Yeh HC, et al. The Effects of a Nurse Case Manager and a
Community Health Worker Team on Diabetic Control, Emergency Department Visits, and
Hospitalizations Among Urban African Americans With Type 2 Diabetes Mellitus: A
Randomized Controlled Trial. Arch Intern Med. 2009;169(19):1788-1794.
doi:10.1001/ARCHINTERNMED.2009.338

Islam NS, Wyatt LC, Taher MD, et al. A culturally tailored community health worker
intervention leads to improvement in patient-centered outcomes for immigrant patients with
type 2 diabetes. Clinical Diabetes. 2018;36(2):100-111. doi:10.2337/CD17-0068/-/DC1
Vaughan EM, Yu X, Cardenas V], et al. From Trials to Practice: Implementing a Clinical
Intervention in Community Settings. J Prim Care Community Health. 2025;16.
doi:10.1177/21501319251339190

Vickery KD, Gelberg L, Hyson AR, et al. Pilot trial results of D-HOMES: a behavioral-
activation based intervention for diabetes medication adherence and psychological wellness
among people who have been homeless. Front Psychiatry. 2024;15:1329138.
doi:10.3389/FPSYT.2024.1329138

Shah MK, Wyatt LC, Gibbs-Tewary C, Zanowiak JM, Mammen S, Islam N. A Culturally
Adapted, Telehealth, Community Health Worker Intervention on Blood Pressure Control
among South Asian Immigrants with Type II Diabetes: Results from the DREAM Atlanta
Intervention. J Gen Intern Med. 2023;39(4):529. doi:10.1007/S11606-023-08443-6

Depue JD, Rosen RK, Seiden A, et al. Implementation of a culturally tailored diabetes
intervention with community health workers in American Samoa. Diabetes Educ.
2013;39(6):761-771. doi:10.1177/0145721713504630

McDermott RA, Schmidt B, Preece C, et al. Community health workers improve diabetes
care in remote Australian indigenous communities: Results of a pragmatic cluster randomized
controlled trial. BMC Health Serv Res. 2015;15(1):1-8. doi:10.1186/S12913-015-0695-
5/TABLES/S

Tang TS, Afshar R, Elliott T, Kong J, Gill S. From clinic to community: A randomized
controlled trial of a peer support model for adults with type 2 diabetes from specialty care
settings in British Columbia. Diabetic Medicine. 2022;39(11):¢14931.
doi:10.1111/DME.14931

Paz-Pacheco E, Sandoval MA, Ardena GJR, et al. Effectiveness of a community-based
diabetes self-management education (DSME) program in a rural agricultural setting.
Published online 2016. doi:10.1017/S1463423616000335

Ali MK, Chwastiak L, Poongothai S, et al. Effect of a Collaborative Care Model on
Depressive Symptoms and Glycated Hemoglobin, Blood Pressure, and Serum Cholesterol
Among Patients With Depression and Diabetes in India: The INDEPENDENT Randomized
Clinical Trial. JAMA. 2020;324(7):651-662. doi:10.1001/JAMA.2020.11747

Ali MK, Singh K, Kondal D, et al. Effectiveness of a multi-component quality improvement
strategy to improve diabetes care goals: The CARRS Randomized Controlled Trial. Ann
Intern Med. 2016;165(6):399. doi:10.7326/M15-2807

Mash RJ, Rhode H, Zwarenstein M, et al. Effectiveness of a group diabetes education
programme in under-served communities in South Africa: a pragmatic cluster randomized
controlled trial. Diabet Med. 2014;31(8):987-993. doi:10.1111/DME.12475

Coleman K, Austin BT, Brach C, Wagner EH. Evidence On The Chronic Care Model In The
New Millennium: Thus far, the evidence on the Chronic Care Model is encouraging, but we



61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

need better tools to help practices improve their systems. Health Aff (Millwood).
2009;28(1):75. doi:10.1377/HLTHAFF.28.1.75

Spencer MS, Kieffer EC, Sinco B, et al. Outcomes at 18 Months From a Community Health
Worker and Peer Leader Diabetes Self-Management Program for Latino Adults. Diabetes
Care. 2018;41(7):1414. do0i:10.2337/DC17-0978

Committee ADAPP, ElSayed NA, McCoy RG, et al. 6. Glycemic Goals and Hypoglycemia:
Standards of Care in Diabetes—2025. Diabetes Care. 2025;48(Supplement 1):S128-S145.
doi:10.2337/DC25-S006

Sacks DB, Arnold M, Bakris GL, et al. Guidelines and Recommendations for Laboratory
Analysis in the Diagnosis and Management of Diabetes Mellitus. Diabetes Care.
2023;46(10):e151. doi:10.2337/DCI23-0036

Lewin Group T. VA/DoD CLINICAL PRACTICE GUIDELINE FOR THE
MANAGEMENT OF TYPE 2 DIABETES MELLITUS Management of Type 2 Diabetes
Mellitus Work Group Office of Quality and Patient Safety, Veterans Health Administration
and Clinical Quality Improvement Program, Defense Health Agency. Published online 2023.
Brunton S, Rozjabek HM, Pilon D, et al. Real-world impact of glycated hemoglobin
reduction on treatment intensification and glycated hemoglobin goal attainment in type 2
diabetes mellitus patients initiated on a sodium glucose co-transporter 2 (SGLT2) inhibitor
(SGLT21i). Curr Med Res Opin. 2019;35(9):1607-1614. doi:10.1080/03007995.2019.1605160
Kane EP, Collinsworth AW, Schmidt KL, et al. Improving diabetes care and outcomes with
community health workers. Fam Pract. 2016;33(5):523-528.

Qaseem A, Barry MJ, Humphrey LL, et al. Oral pharmacologic treatment of type 2 diabetes
mellitus: A clinical practice guideline update from the American college of physicians. Ann
Intern Med. 2017;166(4):279-290. doi:10.7326/M16-

1860/ASSET/IMAGES/M161860TT2 TABLE 2 COMPARATIVE EFFICACY_ ADVER
SE _EFFECTS _AND_ COSTS FOR_ADD-ON ORAL THERAPIES TO M.JPG
Johansen K. Efficacy of metformin in the treatment of NIDDM. Meta-analysis. Diabetes
Care. 1999;22(1):33-37. doi1:10.2337/DIACARE.22.1.33

Nguyen AM, Siman ; N, Barry ; M, et al. Patient-Physician Race/Ethnicity Concordance
Improves Adherence to Cardiovascular Disease Guidelines. Health Serv Res. 2020;55(Suppl
1):51. doi:10.1111/1475-6773.13398

Wildman J, Wildman JM. Evaluation of a Community Health Worker Social Prescribing
Program Among UK Patients With Type 2 Diabetes. JAMA Netw Open. 2021;4(9):€2126236-
€2126236. doi:10.1001/JAMANETWORKOPEN.2021.26236

World Health Organisation. Health workforce. Health Topics Health Care Workforce.
https://www.who.int/health-topics/health-workforce#tab=tab 1. Accessed August 23, 2023.
https://www.who.int/health-topics/health-workforce#tab=tab 1

Hill J, Peer N, Oldenburg B, Kengne AP. Roles, responsibilities and characteristics of lay
community health workers involved in diabetes prevention programmes: A systematic
review. PLoS One. 2017;12(12). doi:10.1371/JOURNAL.PONE.0189069

Gatlin TK, Serafica R, Johnson M. Systematic review of peer education intervention
programmes among individuals with type 2 diabetes. J Clin Nurs. 2017;26(23-24):4212-
4222.doi:10.1111/JOCN.13991



PRISMA 2020 flow diagram for new systematic reviews which included searches of databases and registers only



Identification

PRISMA 2020 flow diagram for new systematic reviews which included searches of databases and registers only

[

Identification of studies via databases and registers

)

[ From inception of database until Aug 2023

A (

J \

Updated search from Jan 2023 until Aug 2025 ]

] [Eligibility] [ Screening ]

Included

Duplicate records removed (n =
345)

Records identified
from: n=1374
Medline (n = 243)
Embase (n = 924)
CINAHL (n =43)
Scopus (n = 164)

from: n=355

Records identified

Medline (n = 33)
Embase (n = 274)
CINAHL (n = 3)
Scopus (n = 45)

Records excluded
(n = 838)

Reports excluded (n = 155)

> Wrong population (n = 4)

> Wrong intervention (n = 39)

> Wrong comparator (n=6)

> Wrong outcome (n = 8)

> Wrong study design (n = 50)
> Protocol (n = 20)

> Wrong study duration (n = 3)
> Duplication of trial results (n
=21)

> Not retrieved (n = 4)

Eligible studies identified
through manual searches,
reference list screening, or
citation tracking (n=5)

Articles excluded after quality
appraisal (n=0)

Articles excluded from meta-
analysis due to lack of sufficient
data (n=2)

Duplicate records removed (n =
60)

P L —
screened screened
(n =1029) (n=295)
Full reports assessed Full reports assessed
for eligibility for eligibility
(n=186) (n=234)
«— —
— > v v &—&——

Records excluded
(n=261)

Reports excluded (n =30)

> Wrong population (n = 3)

> Wrong intervention (n = 11)
> Wrong comparator (n=1)

> Wrong outcome (n = 3)

> Wrong study design (n = 3)
> Protocol (n = 5)

> Wrong study duration (n = 2)
> Duplication of trial results (n =
1)

> Not retrieved (n = 0)

> Already included in previous
search (n=1)

Studies included for
data extraction (n = 36)

Studies included for
data extraction (n = 4)

Eligible studies identified through
manual searches, reference list
screening, or citation tracking
(n=0)

4+—

! !

—

Articles excluded after quality
appraisal (n=0)

Studies included in the
synthesis (n = 36)

Studies included in the
synthesis (n = 4)

! !

Studies included in the synthesis

4—

(n=40)

Studies included in quantitative
analysis (n=37)

Articles excluded from meta-
analysis due to lack of sufficient
data (n=1)




PRISMA 2020 flow diagram for new systematic reviews which included searches of databases and registers only



