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Abstract

Background: Diabetes is a growing concern worldwide, particularly in low- and middle-income countries (LMICs). Type 2
diabetes mellitus constitutes a significant proportion of cases and is associated with debilitating microvascular complications.
Type 2 diabetes mellitus is steadily increasing among the LMICs where many barriers to health care exist. Thus, task shifting to
community health workers (CHWs) has been proposed as a solution to improve diabetes management in these settings. However,
CHWs often lack the necessary training to manage diabetes effectively. Thus, a systematic review is required to present evidence
of the highest degree for this intervention.

Objective: This study aims to establish the protocols for a systemic review.

Methods: Using the Participants Intervention Comparator Outcome Time Study Design (PICOTS) framework, this study outlines
a systematic review aiming to evaluate the impact of training programs for CHWs in diabetes management in LMICs. Quantitative
studies focusing on CHWs, diabetes training, focusing on diabetes management outcomes like hemoglobin A1c levels and fasting
blood glucose levels, between January 2000 and December 2023 and found on databases such as PubMed, Ovid MEDLINE,
Evidence Based Medicine Reviews, BASE, Google Scholar, and Web of Science will be included. We will include randomized
controlled trials but will also include observational studies if we find less than 5 randomized controlled trials. An author committee
consisting of 3 reviewers will be formed, where 2 reviewers will conduct the review independently while the third will resolve
all disputes. The Cochrane Methods Risk of Bias Tool 2 will be used for assessing the risk of bias and the Grading of
Recommendations, Assessment, Development and Evaluation approach for the meta-analysis and narrative synthesis analysis
will be used. The results will be presented in a PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses)
diagram.

Results: The review will begin in May 2024 and conclude in 3 months.

Conclusions: The review will synthesize existing evidence and provide insights into the effectiveness of such programs,
informing future research and practice in diabetes care in LMICs.

Trial Registration: PROSPERO CRD42022341717; https://tinyurl.com/jva2hpdr

International Registered Report Identifier (IRRID): PRR1-10.2196/57313
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Introduction

Diabetes is a global epidemic that is threatening to grow
exponentially and impact the lives of those affected. The
International Diabetes Federation estimates that 463 million
people will have diabetes globally and projects this number
increasing to 700 million by 2045 [1]. Almost 80% of the
world’s patients with diabetes reside in low- and middle-income
countries (LMICs) [2]. Type 2 diabetes mellitus (T2DM)
constitutes a majority of patients with diabetes (almost 90%)
and it severely affects them by causing microvascular
complications that are often debilitating and morbid [3]. The
condition itself is a risk factor for many other conditions such
as stroke, cancer, and tuberculosis and causes damage to critical
organs such as the heart, kidneys, eyes, and the limbs [4,5]. The
immunocompromised nature of the patients makes them
susceptible to infections and overall contributes to poorer health
outcomes.

The LMICs are also gradually witnessing a rise in the prevalence
of the disease in rural areas [6]. The LMICs are also plagued
with barriers like availability of trained health care professionals
who are required to cater to this growing number of patients
with diabetes, long distances to the health centers, and lack of
transportation facilities which often cause poorer uptake of
health services [7-9].

The T2DM disease burden has increased exponentially in
LMICs due to continuous upward growth in the trajectory of
common risk factors responsible for T2DM. These have caused
an increase in the comorbidities associated with the T2DM
condition across the LMICs [10]. Similarly, the age-standardized
death rates over the past decade have seen a 2- to 3-fold increase
in the LMICs, when compared to the upper- or middle-income
countries [11]. Recent studies have shown an increase in the
prevalence of T2DM in lower socioeconomic areas of LMICs
[12,13]. They also show that the increase in the prevalence of
prediabetes is greater in these areas than the rate of increase in
the urban areas [6,14]. Hence, the burden is set to increase
among populations that have remote access to health care
services or cannot afford the life-long management costs
associated with T2DM [8,12,13,15,16].

Thus, a potential method of overcoming these barriers has been
the use of community health workers (CHWs) for task shifting
in LMICs for both infectious diseases and noncommunicable
diseases [17-24]. All such task shifting initiatives need to ensure
that the participating CHWs are provided with requisite training.
Most CHW studies have found them to be deficient in
knowledge and associated skills, and hence training them for
any task-shifting initiative is critical for its success [25-28].

Where training has been provided, the results have generally
been encouraging. However, such training programs have been

few, and their evaluations have been rare. Evidence is found
wanting for the efficiency of trained CHWs in LMICs in
screening and managing patients with diabetes. Hence, a
systematic review is required to present evidence of the highest
degree for this intervention, and we propose to conduct the
systematic review to understand if training of CHWs in diabetes
would lead to improved outcomes for diabetes screening and
management in LMICs.

Thus, the objective of this paper is to establish the protocols for
the systematic review.

The systematic review has been registered with PROSPERO at
PROSPERO 2022 (CRD42022341717).

Methods

Study Design
The criteria for considering studies for the systematic review
would be done according to Participants Intervention
Comparator Outcome Time Study Design (PICOTS) framework.
Therefore, we would be considering the studies under the
following conditions, the participants, the intervention, the
comparators, the outcomes, the types of studies, and the timing
of the study. Along with these, the databases to be used for the
search will also be considered.

Description of Condition
T2DM will be the condition of interest. It accounts for almost
90% of diabetes globally and thereby affects a larger proportion
of the population suffering from it. We will consider the World
Health Organization (WHO) cutoff value of 126 mg/dl for
fasting plasma glucose or 200 mg/dl for 2-hour post food plasma
glucose to classify a person with diabetes [29].

Description of Participants
CHWs of LMICs will be considered participants for the studies
or trials to be included in this review. The WHO defines CHWs
to be “members of the communities where they work, should
be selected by the communities, should be answerable to the
communities for their activities, should be supported by the
health system but not necessarily be a part of its organization,
and have shorter training than professional workers” [30].
Hence, we will include all studies with CHWs in LMICs. The
LMICs will be defined according to the World Bank definition
of economies as those with a gross national income per capita
between US $1136 and US $4465, calculated using the World
Bank Atlas method [31]. A detailed list of the countries is given
in Multimedia Appendix 1.

Description of the Intervention
The CHWs employed for task shifting have been found to have
deficient knowledge. This can be corrected by providing them
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with the requisite training as that has been evidenced as an
effective instrument for improving their knowledge, skills, and
practices in LMICs [32,33]. Training in T2DM management
includes the systematic application of formal processes to impart
knowledge and help people acquire the skills necessary for them
to perform their jobs satisfactorily. Hence, studies reporting any
training related to the knowledge, skills and performance of the
CHWs will be included. Some of the common aspects of training
might include the screening of glycemia, lifestyle advice and
education for patients, measurement of glycemia, and referral
indications related to the aforementioned items.

Description of the Comparator
Standard training given to CHWs will be considered as the
comparator. Therefore, any such training (whether focused on
diabetes or even no training) provided to the CHWs would be
included as the comparator.

Description of Studies
For the review, we will include randomized controlled trials
(RCTs) as the first choice of studies, conducted between January
2000 to December 2023, in LMICs and published in English.
This is due to the fact they present the highest degree of
scientific evidence, and WHO and the World Medical
Association published their guidelines and resolutions on task
shifting respectively [34,35] around this time period. If there
are less than 5 such studies, we will then include observational
studies as well. For high scientific evidence, we will exclude
qualitative studies. The included studies will focus on the
training of CHWs in diabetes and look at diabetes management
as their outcome. The details about the outcomes are detailed
in the Description of Outcomes section.

Description of Outcomes
As we wish to study the effect of the training on diabetes
management, we will include studies reporting any of the
following outcomes with the respective measures of effect: (1)
referral for diabetes (change in the number of referrals), (2)
screening for diabetes (change in the number of screenings),
(3) hemoglobin A1c (HbA1c) values (change in the mean HbA1c

values), and (4) fasting blood glucose values (change in the
mean fasting blood glucose values).

Databases and Other Sources
For our review, we would search for appropriate studies on the
following databases: Ovid MEDLINE, PubMed, Scopus,
Cochrane Central, and Evidence Based Medicine Reviews.
Additionally, we will also search the bibliographies of all the
trials included based on our search strategies to identify further
relevant studies. We will also be searching for all pertinent grey
literature as this will help us identify the case studies and reports
in greater detail. This will include a search of the databases
about gray literature such as BASE, Google Scholar, WHO
International Clinical Trials Registry Platform, and WorldCat.
These will help us identify reports of studies conducted by
private and civil society organizations or by other PhD students.
The provisional search strategy for PubMed has been described
in Multimedia Appendix 2.

Study Selection for the Review
Study titles and abstracts, which will be obtained through
electronic source search, will be independently read by the
reviewers (AGG and RD). The papers would then be selected
for eligibility, based on the criteria. Papers that the authors find
to be eligible will be retrieved in the full-text form. In case any
of these papers are later found to be unsuitable for inclusion in
our review, they would be mentioned separately in detail in a
tabular manner, titled table of excluded studies. The PRISMA-P
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses–Protocols) [36] guidelines have been adhered
to for this protocol and PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses) guidelines will be
adhered to for the conduct of the review (Multimedia Appendix
3). The full-text review will be carried out independently by 2
reviewers (AGG and RD). The third reviewer (GRB) will
resolve any disagreements, which might arise.

Data Extraction and Synthesis
The data extraction will be done by 2 reviewers independently.
They will first develop a custom-made data extraction form
using the Cochrane collaboration template for RCTs and
non-RCTs. This form will first be piloted with a small sample
of study designs included in the review. The data will be
extracted to prespecified and preapproved sheets using Microsoft
Excel. These forms will be prespecified by the authors to include
a recording of the study characteristics, the outcomes of interest
and all relevant information. Furthermore, these forms will be
shared with the author committee members for their feedback
and for them to further pilot it put on a small number of studies.
Based on this, the forms would either be revised or finalized.
In this manner, these forms would be preapproved and finalized.
The final version of the form will be used to extract and
subsequently collect data from all included studies by the
reviewers. Any disagreements will be resolved by the third
reviewer.

If the data extracted are found to be limited, then we will contact
the study authors for further information. Finally, we will also
contact the authors of the included trials or studies to ascertain
if they would like to answer any questions regarding the trials
or studies. All the results will be presented in an appendix. Any
missing or otherwise relevant information will be obtained from
the primary authors of the original trials or studies (if needed).

Finally, in case of multiple publications, we will consider the
final or the updated version of each study as the primary
reference. This will ensure that the latest evidence is included
in the review.

The following information will be extracted from the included
studies:

• Training characteristics: we will extract characteristics such
as the duration of training, frequency of training, the content
of training, and location of training.

• The outcomes as reported by the study authors will include
the following: (1) referral for diabetes, (2) screening for
diabetes, (3) HbA1c scores, and (4) fasting blood glucose
values.
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We will use the desktop version of software like Covidence
(Veritas Health Innovation Ltd) or Sysrev (Insilica LLC) for
the extraction process.

Risk of Bias (Quality) Assessment
We will follow the revised risk of bias version 2 tool [37], which
is a modified version of the Cochrane risk-of-bias tool to assess
the internal validity of the included RCTs. The tool includes an
assessment of sequence generation and allocation concealment;
blinding of participants and outcome assessment; and incomplete
outcome data and selective outcome reporting.

We will use ROBINS risk of bias tool in nonrandomized studies
(if included) of intervention for assessing the risk of bias in
nonrandomized studies included in the review. This will be
done at the outcome level. All 3 reviewers (AGG, RD, and
GRB) will be a part of the review. The first 2 reviewers will be
conducting the review and in case of any disagreement which
cannot be resolved between them, the third reviewer will resolve
the disagreement and his decision will be final. If the
information available from the sources is inadequate, then we
will contact the primary authors of the studies to include details
to request any missing data on items that could have contributed
to the risk of bias. The individual bias items will be evaluated
based on the items described in the Cochrane Handbook for
Systematic Review of Interventions [38].

Strategy for Data Synthesis
A preliminary search for studies showed a lot of heterogeneity,
in terms of the training, like the study settings, participant
education, professional experience, training frequency, training
duration, and training content. Expecting this trend in the studies
to be extracted and included, the authors will synthesize the
training component narratively as per the suggestion in
Cochrane Handbook for Systematic Review of Interventions.

The preliminary search also showed homogeneity in terms of
the outcome results, like the mean change in fasting blood
glucose values and the mean change in HbA1c values. We will
perform a meta-analysis and report the results in a PRISMA
diagram [39].

The following are the data points which the reviewers would
look for in synthesis. First, the effect of the intervention. Authors
will determine if studies are estimating the same underlying
treatment or intervention effect. As our review focuses on CHW
training as the intervention, we will be looking if the studies
are estimating the intervention effect in terms of knowledge,
skills, and performance of the CHWs related to diabetes, that
is, the interventions focus on screening, referral, HbA1c levels,
and fasting blood glucose levels. Additionally, the methodology
and participants being studied will also be studied. Second, the
factors affecting the implementation of the study interventions.

For the continuous data points, we would use the mean
difference method for meta-analysis while we would use the
odds ratio and the risk ratio methods for the discrete data points.
In both cases, the confidence intervals would be 95%.

The narrative synthesis will be carried out by developing a
general framework using a set of tools such as Microsoft Excel

and Mendeley (Elsevier) or EndNote (Clarivate Analytics). This
will be executed using the following steps:

• Develop a theory of change to understand how the
intervention works, why it works, and for whom it best
works.

• Development of preliminary synthesis of findings of all the
studies to be included

• Exploration of relationships across the entire data from the
included studies.

• Assessment of the robustness of the synthesis.

The main narrative findings will be reported in a table titled
“Summary of Findings” by using the Grading of
Recommendations, Assessment, Development and Evaluation
approach as mentioned in the Cochrane Handbook for
Systematic Review of Interventions. The within-study risk of
bias to assess the methodological quality, the directness of the
evidence, the heterogeneity, the precision effect estimates, and
the risk of publication bias will also be considered.

Eventually, a rating system to rate the quality of the evidence
for each of the outcomes in terms of high, moderate, low, and
very low will be created. The same Grading of
Recommendations, Assessment, Development and Evaluation
method will also be used for the meta-analysis findings.

Analysis of Subgroups or Subsets
We plan to perform subgroup analysis according to the following
factors: (1) types of community health workers (nurses and lay
health workers) and (2) demographic factors of health workers
(education and work experience).

These factors will be analyzed for homogeneity or heterogeneity
using the chosen software. All data would be entered in the
software and tabulations would be carried out concerning each
of the factors mentioned earlier to assess the heterogeneity or
homogeneity. We would be using the Q statistic and I-square
methods for assessing the heterogeneity. Further relationships
will be explored within the data using the aforementioned factors
and the predefined outcomes. A statistical test of significance
will be carried out for each of the mentioned factors and an
eventual summary will be presented to showcase statistical
significance (if present) based on the P value of the association
using the 1-tailed t test for each factor and its relationship with
each outcome.

Results

The review will start in May 2024 and will be completed in a
time frame of 3 months. This will include the screening, abstract
review, full-text review, data extraction, and data synthesis. The
results are expected to be published before the end of 2024.

Discussion

Diabetes is a pressing global health challenge, particularly
affecting LMICs, where the prevalence is rapidly increasing
among sections that are unable to afford or access quality health
care. These patients are at high risk of developing complications
which will affect the critical organs of the body. These combined
with the delayed wound healing and their immunocompromised
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status, contributes to poorer outcomes for them. This
underscores the importance of developing effective strategies
for managing T2DM, particularly in LMICs where access to
health care services are limited.

One such strategy is the use of CHWs for task shifting. CHWs,
who are often members of the communities they serve, play a
vital role in delivering health care services, including diabetes
management in LMICs. However, CHWs lack the necessary
knowledge and skills to manage diabetes and thus require
training to improve their capacities. While there is some
evidence to suggest that such training programs are successful
in improving the CHWs knowledge, skills, and performance in
diabetes management, such studies are few and their evaluations
are rare. Therefore, there is a need for a systematic review to
assess the impact of training programs for CHWs on diabetes
outcomes in LMICs.

Possible findings from the review may include evidence
supporting the effectiveness of training programs in improving
CHWs’ ability to screen for diabetes, refer patients for further
care, and manage diabetes-related outcomes such as HbA1c

levels and fasting blood glucose values. The review may also
identify gaps in the existing literature, such as the lack of
rigorous evaluations of training programs or the need for more
studies in certain geographical regions or among specific
populations.

The limitations of the study would be possible deviations from
the protocols due to unexpected results in terms of number of
studies, language restrictions, type and number of studies, and
the quality of studies.

In conclusion, our protocol aims to establish a systematic review
that will have the potential to influence future efforts of CHW
training for effective diabetes management in LMICs.
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