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Abstract

Introduction Given the absence of international guidelines on the joint management and control of tuberculosis
(TB) and type 2 diabetes mellitus (T2D), the World Health Organization (WHO) and the International Union Against
Tuberculosis and Lung Disease (The Union) launched in 2011 a policy framework to address the growing syndemic
burden of TB-T2D. This review aimed at mapping the available evidence on the implementation of the Union-WHO
Framework, explicitly, or bi-directional TB-T2D health programs as an initiative for co-management in patients in low-
and middle-income countries (LMIC).

Methods A rapid review was performed based on a systematic search in PubMed and Web of Science electronic
databases for peer-reviewed articles on The Union-WHO Framework and bi-directional interventions of TB and T2D
in LMIC. The search was restricted to English language articles and from 01/08/2011 to 20/05/2022.

Results A total of 24 articles from 16 LMIC met the inclusion criteria. Four described the implementation of The
Union-WHO Framework and 20 on the bi-directional interventions of TB and T2D. Bi-directional activities were
found valuable, feasible and effective following the Union-WHO recommendations. Limited knowledge and aware-
ness on TB-T2D comorbidity was identified as one of the barriers to ensure a functional and effective integration

of services.

Conclusions This review revealed that it is valuable, feasible and effective to implement bi-directional TB and T2D
activities (screening and management) according to the Union-WHO Framework recommendations, especially

in countries that face TB-T2D syndemic. Additionally, it was apparent that gaps still exist in research aimed at pro-
viding evidence of costs to implement collaborative activities. There is need for TB and T2D services integration

that should be done through the well-stablished TB programme. This integration of two vertical programmes, could
ensure patient-centeredness, continuum of care and ultimately contribute for health systems strengthening.

Keywords framework, Screening, Co-management, Type 2 diabetes, Tuberculosis, Low- and middle-income
countries

*Correspondence:

Denise Michela Milice

denise.milice@ins.gov.mz

Full list of author information is available at the end of the article

©The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativecom-
mons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-024-18256-9&domain=pdf

Milice et al. BMC Public Health (2024) 24:738

Background

The coexisting burden of tuberculosis (TB) and diabetes
mellitus type 2 (T2D) has become an important global
public health concern [1]. According to the World Health
Organization (WHO) global TB report 2023, there were
7.5 million people newly diagnosed and 1.30 million
deaths resulting from TB [2]. In 2021, there were 537
million cases and 6.7 million deaths due to diabetes (90—
95% T2D) were registered [3]. The synergies between TB
infection and T2D have been known for years, though
most of the research carried out in developed countries
because in the past, non-communicable diseases (NCDs)
such as T2D have not been considered of public health
relevance in developing countries [4]. This is changing
rapidly with T2D being already a major and increasing
public health threat in low- and middle-income countries
(LMIC) [1]. This increasing trend is driven mainly
by demographic and epidemiological transitions that
also accelerate the nutritional (lifestyle) transitions,
leading to increased rates of obesity and T2D [5]. The
increasing numbers of T2D in LMIC coincides with still
much prevalent TB, in a situation that can be defined as
syndemic. The term syndemic refers to synergistic health
problems that affect the health of a population within the
context of persistent and economic inequalities [4]. It was
developed by a medical anthropologist Merrill Singer in
the early 1990s to call attention to the synergistic nature
of the health and social problems facing the poor and
underserved [6]. Syndemic is used when communities
experience co-occurring epidemics that additively
increase negative health consequences [7].

According to the most recent data from the World
Bank low-income countries represent 9% of the
world population while 76% of the world population
were classified as middle-income countries [8]. Thus,
LMIC host 85% of the world’s population and bear a
disproportionate burden of about 95% of TB cases and
75% of people living with T2D [9, 10].

A meta-analysis conducted in 2018 on the prevalence
of TB in T2D patients in African and Asian countries
found a pooled prevalence of 4.72% (95% CI: 3.62—5.83)
[11]. A systematic review conducted in 2019 on the
co-existence of T2D and TB in LMIC reported a wide
range among the studies reviewed from 1.8% to 45% of
TB patients also reporting T2D [12].

Based on earlier published summary effect estimates,
T2D increases the risk of active TB by 3.11-fold and
latent TB by 1.18—fold [12, 13]. Conversely, TB can con-
stitute a risk factor for T2D temporarily causing impaired
glucose tolerance and predisposing patients to T2D [14].

Given the relevance of the issue and the absence of
international guidelines on the co-management and con-
trol of both TB and T2D, the WHO and the International
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Union Against Tuberculosis and Lung Disease (The
Union) launched in 2011 a policy framework to address
the growing TB-T2D syndemic, known as the collabo-
rative framework for care and control of TB and T2D
(The Union-WHO Framework) [15, 16]. This framework
aims to guide national programmes on the prevention
and control of T2D and TB on how to establish a coor-
dinated response to both diseases, and clinicians on
integrated TB-T2D care. It is also intended to help stimu-
late operational research. As more scientific evidence is
documented from the countries experience, this frame-
work should be further developed into global policy and
guidelines for collaborative activities. The Union-WHO
Framework recommends three important intervention
strategies[17]., namely, 1) establishing mechanisms of
collaboration between TB and T2D control programmes,
2) detection and management of TB in patients with
T2D, and 3) detection and management of T2D in TB
patients.

The rational for The Union-WHO Framework takes in
consideration that in all high TB burden countries there
is an established national TB control programme. It also
takes as example of feasibility, the best practices of the
collaboration between TB and HIV/AIDS programmes
during the last decades that has helped avoid unnecessary
duplication of service delivery structures by installing for
example, one-stop consultations and overall improving
coordination of activities in resource-scarce health-care
services [15, 17].

A previous scoping review [17] of the 10 years of
implementation of The Union-WHO Framework, at
global level, demonstrated that although gaps still exist
in research aimed at providing evidence of improved
techniques for detecting TB-T2D comorbidity,
bi-directional screening is feasible and can potentially
improve the diagnosis and co-management of individuals
with TB and T2D [16].

The purpose of this review is to map the available
evidence on the implementation of the collaborative
framework and bi-directional TB-T2D health services
as an initiative for co-management in patients in LMIC.
This review will add to the existing knowledge by
mapping the evidence in low-resource settings also facing
the consequences of demographic and epidemiological
transitions and the coexistence of the syndemic burden
of both communicable and NCDs.

Methods

Study design

We were guided by rapid review methods, which is a
simplified approach to systematic review approach for
synthesizing evidence, to produce findings within a short
time.
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This review mapped literature related to the implemen-
tation of The Union-WHO Framework, explicitly, as well
as bi-directional strategies for the management of TB-
T2D [18]. A systematic search was conducted to synthe-
sise published literature studies to answer the research
question considering qualitative, quantitative and mixed
methods. The methodology for this rapid review was
based on Preferred Reporting Items for Systematic
Reviews and Meta-Analysis (PRISMA) guidelines exten-
sion for Scoping Reviews [19] and guided by Arskey and
O’Malley’s framework [20] that presents five steps to be
used for exploring core concepts and identifying the exist-
ing evidence in the research area, namely: (1) identifying
the research question, (2) identifying relevant studies, (3)
study selection, (4) charting the data, (5) collating, sum-
marizing and reporting the results.

Identifying the research question

To develop the review question, the PICo approach
(Population, Phenomenon of Interest and Context) was
used [21]. Based on the approach, the study population
was patients with TB and patients with T2D, the
phenomenon of interest The Union-WHO Framework
and the context was LMIC. The main research question:
What evidence is available regarding the extent of
implementation and results of the collaborative
framework and bi-directional activities for the efficient
management of TB and T2D amongst patients with both
diseases in LMIC, in order to address gaps and challenges
in the TB-T2D continuous and integrated care?

Outcomes

In this study, feasibility, effectiveness, availability, readi-
ness, and co-management were considered outcomes
evaluated according to the report of included studies.
Feasibility assessment refers to the extent to which the
implementation of TB-T2D screening, diagnosis and
management can be successfully employed or carried out
in the contexts of the studies evaluated [22].

Value in healthcare is the measured improvement in a
patient’s health outcomes for the cost of achieving that
improvement [23]. However, the goal of a value-based
health care is better health outcomes [24]. In this study
we consider effectiveness as the degree to which TB-T2D
screening, diagnosis and management are successful in
producing the desired results namely, TB patients being
diagnosed and managed for T2D [25]. Acceptability is a
multi-faceted construct that reflects the extent to which
people delivering or receiving a healthcare intervention
consider it to be appropriate, based on anticipated or
experimental cognitive and emotional responses to the
interventions [26].
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Identifying relevant studies

We developed a comprehensive search approach
based on PICo terms for published articles relevant to
answer our research question. Our search approach
included Boolean terms (AND, OR) and Medical
Subject Headings terms. The search keywords were:
‘Framework, ‘Screening, ‘Co-management, ‘Diabetes,
“Type 2 Diabetes, ‘Tuberculosis, ‘Low- and middle-
income countries’ and ‘developing countries’ adapted
to two databases, namely, PubMed and Web of science.
Studies obtained through database searches were
exported to Mendeley library for further abstract
and full articles screening, respectively. Appropriate
MeSH terms and Title/Abstract field tags were used,
supported by free-text formats. Some filters were used
to limit the research period of 11 years (01/08/2011 to
20/05/2022), given that the Union-WHO Framework
was first launched in 2011, and thus capture recent
evidence and concepts; articles written in English and
exclusively research on human subjects.

Study selection

All articles were screened by one investigator to test the
eligibility criteria by first screening title and abstract.
Then, a second screening of the retained studies was
performed to select full text articles, for data extraction
and analysis.

Eligibility criteria

The eligibility criteria were developed to ensure the
inclusion of specific information related to the search
question in the studies. The inclusion criteria in this
review comprised studies presenting evidence of TB-
T2D comorbidity among patients with TB and T2D. It
also considered studies presenting evidence of bi-direc-
tional screening and/or management in TB and T2D
patients of all ages, as well as studies presenting evi-
dence of implementation of integrated care of TB and
T2D. All these studies were divided in two categories,
a) studies that clearly stated that the TB-T2D integrated
care is aligned with The Union-WHO Framework and b)
studies that describe the bi-directional TB-T2D inter-
ventions without a clear link with The Union-WHO
Framework. This distinction makes possible to have an
idea about the number of countries that have formally
adopted the framework versus the number of countries
implementing co-management even without specific
guidelines or links with The Union-WHO Framework.
Studies presenting evidence on type 1 diabetes and
those focusing exclusively on HIV or co-infections other
than TB were excluded. This review only included arti-
cles on type 2 diabetes because this type contributes
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90-95% of all diabetes cases, worldwide, and shares
socio-economic, environmental, and behavioural factors
with TB [27, 28].

Data charting

Data were charted based on a data extraction sheet
that was developed, as per rapid review methodologies
(Additional file 1). The extraction fields in the sheet
were then modified and adapted to fit each category of
articles to be included, see Table 1 (information on The
Union-WHO Framework) and Table 2 (bi-directional
interventions of TB and T2D).

Collating, summarizing, and reporting results

The results from existing studies were summarised and
presented in a narrative format. Data extracted were
structured based on the following outcomes: feasibility
of bi-directional screening of TB and T2D, availability
and readiness of TB and T2D integrated services,
Co-management of TB-T2D comorbidity. The outcomes
emerging were examined to determine whether or not
they addressed the research question.

Results

The initial search through the electronic databases,
yielded a total of 1793 articles. Four hundred and twenty-
one (421) articles were excluded due to duplication. Arti-
cles were screened by title and abstract and 1307 articles
were excluded because they were out of topic. Finally, 65
full text articles assessed for eligibility and 41 excluded
because they did not meet the inclusion criteria: 29 stud-
ies were exclusively on HIV as co-infection and 12 stud-
ies were not conducted in LMIC. Figure 1 shows the
PRISMA flow chart demonstrating the screening results
from each stage.

Characteristics of included studies

A total of 24 studies [5, 29-51] reporting data from 16
countries met inclusion criteria and were included
for review. The studies were divided in two groups of
analysis, a) studies with TB-T2D integrated care aligned
with The Union-WHO Framework and b) studies
describing TB-T2D bi-directional interventions without a
clear link with The Union-WHO Framework. Half of the
studies were conducted in Africa (12 studies). Of which
four studies related to The Union-WHO Framework
category [29-32] and eight studies on bi-directional
interventions [5, 36, 37, 40, 41, 45, 46, 50]. All ten studies
conducted in Asia were on bi-directional interventions
[33-35, 38, 42-44, 47-49], with four studies done in
India (rural, urban, private and public perspectives),
two studies in Bangladesh [33-35, 44] and one study in
each of the following countries, Myanmar [42], Pakistan
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[43], Sri Lanka [48] and Indonesia [49]. Finally, only two
studies conducted in Oceania [39, 51].

Information on The Union-WHO Framework

All four paper on this topic were peer reviewed and
through qualitative (2/4) and quantitative (2/4) methods
(Additional file 2) [17, 29, 30, 32] showed evidence about
availability, readiness, feasibility and effectiveness of
TB-T2D bi-directional activities based on The Union-
WHO framework recommendations. The two studies
conducted in Nigeria and Tanzania followed a cross-
sectional methodology (articles 1 and 2 from Table 1)
and aimed at assessing the feasibility and effectiveness of
screening for T2D among TB patients [29] and measuring
the availability and readiness of T2D facilities to provide
management for TB [30], respectively. The qualitative
studies (articles 3 and 4 in Table 1below), both from
Ghana, aimed at describing barriers and facilitators
to the bi-directional TB-T2D screening process [31],
and eliciting information on knowledge of TB-T2D
comorbidity as well as systems for co-management [32].
In both studies, in-depth interviews were performed with
frontline HCW implementing the TB-T2D collaborative
framework [30, 31]. A description of the main findings
from the review are provided below, according to the
outcomes (Table 1). g.Click or tap here to enter text.

Bi-directional interventions of TB and T2D

Seventeen studies [5, 33-39, 41-47, 51] applied
quantitative methods (Table 2) to report the overlap
between TB and T2D. However, two studies used
qualitative  approach to describe the barriers
and facilitators for the bi-directional TB-T2D
co-management. Only one study applied mixed methods
(explanatory design) with a quantitative component
(retrospective cohort), followed by a qualitative
component (in-depth interviews) to describe the
bi-directional TB-T2D screening services including, the
enablers, barriers and solutions related to screening. Of
the 17 quantitative studies, 12 are cross-sectional with
seven from Asia and five from Africa. Furthermore, for
are cohorts with two from Africa and one from Asia and
Oceania, respectively. Finally, one study is a case—control
from Oceania. From two qualitative studies, one was
conducted in Africa and another in Asia. Lastly, the only
study that used mixed methods approach is from Asia.

In general, the cross-sectional studies aimed at: 1) esti-
mating the prevalence of T2D among TB patients and
vice versa, 2) assessing the feasibility of TB-T2D bi-direc-
tional screening and its coverage of target groups and 3)
presenting evidence for the effectiveness of bi-directional
screening and management (studies 6, 7, 8, 9, 11, 12, 14,
16, 17, 19, 21 and 24 from Table 2). On the other hand,
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Fig. 1 Preferred Reporting Items for Systematic Reviews and Meta-Analysis flow chart. From Moher et al.60 T2D, diabetes mellitus type 2; TB,

tuberculosis

the cohort studies aimed at 1) evaluating the rate of TB
in the T2D clinic, 2) evaluating the TB-T2D screen-
ing and treatment strategy and 3) determining effects
of integrated care on bi-directional screening and treat-
ment outcomes for both TB and T2D patients (studies
13, 18, 20 and 23 from Table 2). The only case—control
study aimed to determine the prevalence of T2D among
persons with and without TB (cases vs controls) and to
determine the association between TB and T2D (study
10, Table 2). For the mixed methods study the objectives
were to assess 1) the proportion of TB patients screened
for T2D and vice versa, 2) factors associated with screen-
ing, and 3) the enablers, barriers and solutions related to
screening (study 14, Table 2). Finally, the two qualitative
studies aimed at 1) assessing the health system challenges
and opportunities affecting the integration of TB-T2D
services (studies 5 and 15, Table 2). A description of
the main findings from the review are provided below,
according to the outcomes (Table 2).

These studies showed that screening of TB patients for
T2D is feasible, valuable and effective in a routine setting,

predominantly, rural areas, and both in public and pri-
vate clinics, resulting in earlier identification of T2D and
opportunities for better management of comorbidity, and
this should inform national scale-up.

Discussion

This rapid review mapped existing literature on the
implementation of The Union-WHO Framework, as well
as on the bi-directional interventions of TB and T2D, in
LMIC, and provided an overview of the extent of imple-
mentation from 2011 to 2022. Our review found evidence
of these initiatives in 16 countries, most of them from
Africa. We identified that all studies that explicitly men-
tioned adopting The Union-WHO framework [29-32]are
from the sub-Saharan Africa region. This suggests aware-
ness and gradual adoption of the approach proving that
with an adequate reorganisation of available resources it
is possible to properly implement collaborative TB and
T2D activities in resource-limited settings.
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Findings pointed that it is valuable, feasible and effec-
tive to implement bi-directional co-management, and
this is supported by the high prevalence of TB and T2D
co-existence observed in these studies, combined with
the availability of a well-structured TB programme [5, 29,
33-39, 41-43, 45, 49-51]. This was congruent with the
findings of Harries et al., who found that the implemen-
tation of The Union-WHO framework has the potential
do stimulate and strengthen the scale-up of NCDs care
and prevention programmes, which may help in reduc-
ing the global syndemic of T2D and TB.[52] This was also
reported in other studies [53, 54]. However, two countries
with low burden of TB and T2D did not provide evidence
to support the bi-directional screening and recommend
that screening should be done on a case-by-case basis
[40, 48, 50]. Findings also pointed to the gaps and bar-
riers that should be overcome to ensure a functional and
effective integration of services for the co-management
of TB-T2D comorbidity [37, 44, 49].

A predominant number of studies on screening for T2D
among TB patients and vice versa, and co-management
of TB-T2D comorbidity revealed that screening is
feasible within routine practices in the healthcare system,
for example using directly observed therapy (DOT)
centres, resulting in earlier identification of cases and
opportunities for better management of comorbidity
[33, 34, 41]. This is in contrast with the findings of other
studies which concluded that screening should be done
on a case-by-case basis [40], especially in countries with
a low burden of tuberculosis[48]. This suggests that
country specific context matters and although the review
intended to map evidence from LMIC, these countries do
not have static and homogeneous characteristics[55].

The association between TB and T2D was identified as
strong with a cross prevalence in the study groups much
higher than that reported in the general population[35, 36,
38, 39, 43, 50, 51, 56], providing strong evidence that TB-
T2D co-management should be prioritised. However, to
ensure an efficient implementation of bi-directional activ-
ities some identified barriers should be overcome [37, 49].
This is aligned with the findings of the study by Foo et al.,
who found similar barriers [57]. Nevertheless, existing
enablers are an important starting point [37, 49]. Other
studies also demonstrated aligned facilitators, such as, the
existing health systems used for TB that could be adapted
to T2D management [57, 58]. Although these studies do
not clearly mention that the ongoing TB-T2D bi-direc-
tional interventions were adopted from the Union-WHO
Framework, its implementation is aligned with the frame-
work’s guidelines. This may suggest that country national
policy and guidelines for the co-management of TB and
T2D are, indeed, based on The Union-WHO Framework
whether clearly stated or not.
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Feasibility, valuable, effectiveness and acceptability

In the studies evaluated, the implementation of screening,
diagnosis and management of TB and T2D was consid-
ered feasible when performed within the existing health
care system, with minimum training needs however with
adequate algorithm follow-up and appropriate data record
and without or minimal additional resources [33-36, 40,
41, 45-48]. Additionally, findings on co-management of
TB-T2D comorbidity show that patients with TB were
found to have higher prevalence of T2D than reported
in the general population [36, 39, 43, 50]. This represent-
ing that, these patients had the opportunity to get early
diagnosis and treatment for T2D which influences the
achievement of good clinical outcomes.

Thirteen studies [5, 31, 35, 36, 39-41, 43, 45, 47, 48, 50]
showed high screening and diagnosis coverage and one
study showed that it was possible to conduct promotion
for TB-T2D care, bi-directional screening, treatment,
referral, and reporting within an adequate capacity-build-
ing programme and logistic supplies [49]. Finally, from
both healthcare workers and patient’s perspective, active
screening strategy of TB patients for T2D was observed
to be acceptable within a routine programme setting with
minimal additional costs and training [5, 33-36, 38, 39,
41-43, 45-47].

Limitations

This rapid review had limitations worth mentioning. Firstly,
only one author assessed the eligibility of studies which
means a limited interpretation of findings and consequently
a risk of selection bias. Secondly, it included only a peer
reviewed articles published in English language, and this
may have excluded some relevant information available in
grey literature and studies published in other languages.

Recommendations

In line with other recommendations [17, 59], our find-
ings suggest that the existence of national guidelines
ensures availability and readiness of integrated services
[30]. HIV-TB integration best practices should be used
to help establishing and/or improving the TB-T2D col-
laborative interventions within a routine programme
setting [33, 34, 41]. At research level, future research is
needed to better understand costs, barriers, facilitators,
effect of TB-T2D health programmes on clinical out-
comes, clinical objectives and so, more solutions and
strategies could be available to guide countries in their
implementation [38, 41].

Conclusions

This review revealed that it is valuable, feasible and
effective to implement bi-directional TB and T2D
activities (screening and management) according
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to the Union-WHO Framework recommendations,
especially in countries that face TB-T2D syndemic.
Additionally, it was apparent that gaps still exist in
research aimed at providing evidence of costs to
implement collaborative activities. There is need for
TB and T2D services integration that should be done
through the well-stablished TB programme. This
integration of two vertical programmes, could ensure
patient-centeredness, continuum of care and ultimately
contribute for health systems strengthening.
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