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Abstract

Introduction: Multi-morbidity, defined as the co-existence of more than one chronic
condition in one person, has been increasing due to comorbid non-communicable and
infectious chronic diseases (CNCICDs). Type 2 diabetes (T2D) and gestational diabetes
mellitus (GDM) incidences within the CNCICDs conditions are increasing and
overwhelming already weak and under-resourced health care systems in Africa. There is
then an urgent need for the integrated management of CNCICDs. We aim to review the
integrated management of T2D and GDM within multi-morbidity conditions in Africa.

Methods: Studies that have assessed the integrated management of T2D and GDM
within multi-morbidity conditions in Africa will be considered based on the PICO
method: Population (adult diagnosed with T2D and GDM, who also have other diseases,
non-communicable diseases (NCDs) and infectious, in public primary and secondary
health care facilities in Africa); Intervention (integrated management of T2D and GDM,
also suffering from other diseases in Africa), Comparator (Unintegrated management of
T2D and GDM in Africa) and Outcomes (integrated management of T2D and GDM in
Africa). The following databases Cochrane Library, MEDLINE, PubMed and SCOUPS,
the WHO International Clinical trials Registry Platform, among others will be searched.
Two reviewers (JCM, MW) will independently screen, select eligible studies, and extract
data. Discrepancies will be resolved by consensus or by discussion with the third author
(AR). Quality of included studies will be assessed using the Effective Public Health

Practice Project (EPHPP). Narrative synthesis of extracted data and meta-analysis, if
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necessary will be conducted and then reported according to the preferred reporting items

for systematic review and meta-analysis protocols (PRISMA-P).
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Ethics consideration and dissemination: By only using the published data, there is no
10 ethics approval required for this study. This systematic review will be included in JCM’s
PhD thesis and its findings will also be disseminated through peer-reviewed publication

15 and conference presentation.

19 Systematic review registration: PROSPERO CRD42016046630

24 Keywords: Type 2 diabetes, gestational diabetes, multi-morbidity, integrated care,

26 Africa.
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1. Introduction

The World Health Organisation (WHO) global report in 2016 estimated that 415-422
million adults worldwide had diabetes in 2014-2015 and that diabetes caused 5 million
deaths in 2015, with an estimated 673 billions USA dollars of total global health
expenditure in diabetes care (1,2). In the Africa region there were and estimated 14.2
million people with diabetes in 2015 increasing to 34.2 million in 2040 (1,3). With the
expected rural depopulation causing increased exposure to urban environments and
diabetogenic lifestyles such as inactivity, obesity, depression, smoking among others,
diabetes cases are expected to increase by 54% to 642 million worldwide by 2040 (3-5).
Globally, the burden of non-communicable diseases (NCDs) is rising. Low and
middle-income countries (LMICs) are most affected by changes in patterns of population
age distributions, fertility, life expectancy, morbidity and mortality, known as the
“epidemiological transition” (6). In Africa, especially in sub-Saharan Africa, this is
occurring against a background of continuing infectious disease epidemics (i.e., HIV and
tuberculosis), increasingly becoming a coinfection epidemic that requires an integrated
response (7). Consequently, multi-morbidity defined as the co-existence of more than one
chronic condition in one person, has been increasing due to comorbid non-communicable
and infectious chronic diseases (CNCICDs) (8). Given the risk factors and complex care
needs of multi-morbidity, there is a need to integrate health care systems, particularly

between primary and secondary health care.
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The current approaches to surveillance, prevention and treatment of CNCICDs appear to
be insufficient to provide for the long-term health needs of this convergence especially in
the context of human immunodeficiency virus (HIV) and acquired immunodeficiency
syndrome (AIDS) era, antiretroviral therapy (ART) linked concomitant metabolic
complications and HIV/AIDS allied opportunistic infectious diseases (9). To address
this, the WHO developed the Innovative Care for Chronic Conditions (ICCC) Framework
to provide a health care systems roadmap that would meet the increasing needs of chronic
disease care within this growing multi-morbidity context. This framework incorporates
community, patient, healthcare and policy environment perspectives, and has been
adapted by different health care systems. However, it does not clearly include the
infectious diseases within the context of multi-morbidity (8) and it is then necessary to
reorganise health care services and systems to tackle this growing public health problem
(8,9).

The 2016 global diabetes report (1) emphasizes the need to reach better outcomes of
diabetes management through an integrated management, especially with NCDs such as
cardiovascular diseases as well as tuberculosis and/or HIV/AIDS. This is especially
important where the prevalence of these diseases is high. Despite calls for a shift in
approach from disease-specific interventions to the integrated delivery model (10), health
care systems in Africa are weak and under-resourced to provide care for the increasing
number of patients with multi-morbidities including diabetes, especially compared to
high-income settings (11).

Two types of diabetes commonly identified during adulthood are type 2 diabetes (T2D),

that is insulin resistance linked diabetes, and gestational diabetes (GDM), known as a
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glucose intolerance with onset or first recognition during pregnancy. T2D can be
prevented or delayed for women with previous GDM (12-16). The established
connection between T2D and GDM (9) does not determine how GMD is managed. It can
either be managed alone in diabetic clinic or preferably within integrated care at ANC
and postnatal clinics, which is a right approach for increasing multi-morbidity (17,18).

The treatment pathway for women with GDM is through accessing antenatal care (ANC)
at the nearest health facility for their pregnancy follow-up and delivery. In contrast, only
a small proportion of women with recent GDM return for postpartum oral glucose
tolerance test, assessment and management (19-23). The main challenge is that GDM
women must navigate fragmented health systems for their care and care of their babies
and this situation supports calls for integrated health systems and services that are easy

for patients to navigate (24).

Disease-specific or vertical programmes can be used to manage specific diseases
and health problems while strengthening fragmented health systems in Africa (25).
However, disease specific or stand-alone interventions are criticized for not promoting
equity and sustainability of their outcomes (26), and therefore integrated programmes to

address various NCDs such diabetes in comorbid conditions are recommended (9,27).

Integrated care is “combining parts so that they work to form a whole (i.e., integration) in
order to optimise care and treatment to people where fragmentations in care have led to
a negative impact on their care experiences and outcomes” (28). It describes a range of

organizational arrangements with variable nature and intensity and comprises two main
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concepts: a) an organizational structure focused on economic benefits (cost
effectiveness), or b) a way of organizing service delivery (29,30). We conceptualized
integration based on dynamic interactions in which formal governance is arranged,
responsibilities are shared and resources are pooled (31,32), regardless of many other
existing integration level models such integrated care typologies used in a recent
systematic review that studied integration of cardiovascular diseases, hypertension and

diabetes with HIV services (33).

The analysis of interactions in health systems enables us to understand the levels of
integration. They include partial integration initiatives ranging from (1) the linkage or
unstructured interactions, (2) the coordination with a committee to oversee their goal-
oriented works but keeping the separated structures, and full integration in which two
programmes are merged in their structures (funds, human resources, informational
system) and functional elements (strategic planning, resources allocution, interventions
delivery) (31,34).

Integrated health care systems have advantages such as being associated with more
accessibility of care, improved quality and safety of care, health care cost reductions and
economic benefits for both providers and families (35,36). This integrated management
approach including partial and full integration initiatives, will play a key in responding
and providing the appropriate health care services to the increasing cases of multiple

conditions (33).
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We aim to provide a systematic review on integrated management of T2D and GDM
within the CNCICDs conditions in Africa. The ultimate goal is to describe the emerging
practices and lessons learned from integrated management of GDM and T2D within
comorbidity conditions in Africa and the different research gaps to GDM and T2D
integration within management of other non-communicable and infectious chronic

diseases.

This systematic review aims to answer the following research questions: 1) What are the
existing integrated interventions and services delivery models to managing T2D
including GDM within multi-morbidity conditions in Africa? 2) What are the successes
and challenges of the existing integrated management of T2D including GDM within

multi-morbidity conditions?

2. Methods

The Cochrane Handbook (37) and systematic review study protocol published by the
Cochrane Collaboration Methods Groups provide the methodological framework in
designing and conducting this systematic review to enable critical appraisal and
replication.

Criteria for considering studies for this review

Search strategy, inclusion criteria and quality of studies: Studies that have assessed

the integrated management of T2D and GDM within multi-morbidity conditions in Africa

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 8 of 26



Page 9 of 26 BMJ Open

will be considered, including randomised controlled trials (RCTs), non-randomised

controlled trials, quasi-randomised controlled trials (QCTs) and observational studies.

oNOYTULT D WN =

Our search for articles will be based on the following Population, Intervention,

10 Comparator and Outcome (PICO) method (38) describing population, intervention,

comparator and outcome (see the table below).

PICO description table

Population

Intervention

Comparator

Outcomes

Adults diagnosed
with T2D and
women diagnosed
with GDM, who
have other diseases
in public primary
and secondary
health care facilities

in Africa

Partial or full
Integrated
management of
T2D in adults and
GDM in pregnant
women who have
other diseases in
Africa

Unintegrated
management of
T2D and GDM in
public primary and
secondary health
care facilities in
Africa.

Utilisation and
effectiveness of
Integrated
management of
T2D and GDM

in public primary
and secondary
health care facilities
within multi-
morbidity

conditions in Africa

Studies will all kinds of interventions with different targeted participants from all

ethnicities, genders, socioeconomic, educational backgrounds and in all countries in

Africa who were diagnosed with T2D and GDM as one disease of the multi-morbidity

using standard diagnostic criteria will be eligible for inclusion. The patients who had T2D
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including GDM before and after occurrence of other diseases and the interventions to
handle both diseases will be included in this review. Interventions carried out or
facilitated by health care providers including community health workers in public health
facilities will also be included, providing that the focus of the intervention is to treat
diseases in which one is diabetes, specifically T2D and GDM. Studies that separately
evaluated interventions or assessing vertical programmes of T2D, GDM and other

diseases, will be excluded.

Types of outcome measures
Studies reporting at least one of the following outcomes will be included:

e Primary outcomes
Two primary outcomes will be considered: 1) Integrated care outcome and 2) cost-
effectiveness outcome. For the integrated care outcome, the focus will be on patients
screened and/or treated for both T2D and GDM in the course of treatment of other major
diseases (e.g. HIV, tuberculosis, cardio-vascular diseases, etc.) in what is known as multi-
morbidity conditions. For cost-effectiveness outcome, the focus will be on approach to
integrated diagnosis and treatment of T2D and GDM within comorbidity conditions,
which simplifies the workload and saves means of depleted health systems in Africa and
helps the patients to do not navigate different levels of health systems for their
comorbidities that positively impacts the family economies.

e Secondary outcomes
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We will also consider early diagnosis through the integrated management of other
diseases as this improves clinical outcomes and strengthens health systems for the long-
term results of the integrated management of T2D diabetes including GDM within
comorbidity conditions.

Search methods for identification of studies

Study design and database

We did register this protocol online on PROSPERO, the International prospective register

of systematic reviews, found at (https://www.crd.york.ac.uk/prospero/, registration no.

CRDA42016046630).

Our search strategy will use the controlled terms (MeSH: Medical subject heading) and
free texts. The following databases Cochrane Library, MEDLINE, PubMed and
SCOUPS. Other database resources such as the WHO International Clinical trials
Registry Platform, Clinicaltrials.gov, Pan African Clinical Trials Registry (PACTR) and
HINARI (Health InterNetwork Access to Research Initiative) will be searched.
Additional search will be conducted in Google scholar. Our research will focus on
articles published and gray literature in English and French languages. Upon the
extraction of interesting articles in other languages without any English or French
abstracts, we will then include them or get assisted by a researcher who is fluent in those
languages. Since there were not many articles regarding our review topic in our
preliminary search, there will be no time limits in our search but our focus will be limited
to all fifty-four African countries. Search Strategy will be validated with the assistance of

a Librarian.
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Two reviewers (JCM and MW) will proceed with the articles selection at the
same time based on the above described inclusion criteria into two steps: 1) examining
the title and abstract, and then, 2) reviewing the full texts. The inclusion of an article will
be made by consensus. In case the two (JCM and MW) fail to reach consensus, the
decision from a third person who is experienced in clinical and public health publications
(AR) will be required. The quality of articles selected will be assessed using the tool
“Effective Public Health Practice Project (EPHPP)” and this tool will be appropriate and
enough to this study instead of using the newly developed tool, “the Cochrane
Collaboration Risk of Bias Tool (CCRBT)” (39).

Reference lists

Manual-search by (MJC and MW) lists of references of included studies, tables of
contents of relevant journals and conference abstracts for relevant material will be
conducted. A grey literature search strategy by (JCM and MW) will be developed to
conduct web-based searches to obtain key unpublished sources in our stated search

languages.

Selection of studies

Full copies of articles identified by the search, and considered to meet the inclusion
criteria, based on the title and abstract will be obtained for data synthesis. Initially,
studies will be screened using predefined inclusion and exclusion criteria. Two reviewers
(JCM and MW) will apply the criteria independently to the results of the searches, based
first on titles and abstracts only. At least two reviewers (JCM and MW) will proceed with

the articles selection at the same time based on our described inclusion criteria into two
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steps: 1) examining the title and abstract, and then, 2) reviewing the full texts. The
inclusion of an article will be made by consensus. In case the two (JCM and MW) fail to
reach consensus, the decision from a third person (AR) will be required. All studies
which initially appear to meet inclusion criteria but on closer inspection do not meet the
inclusion criteria will be detailed in the table “characteristics of excluded studies”. A flow

chart will be produced to facilitate transparency of the process (40).

Data extraction and management

JCM and MW will extract data on: author’s name, country, year, type of paper/report,
form of publication, study design, comorbidity, description of the intervention (including
process, cost-effectiveness and outcomes), context of integrated intervention (i.e. PHC,
hospitals), details about participants (including number in each group, baseline health
information, demographic characteristics), length of intervention and follow-up.

Quality assessment

As above said, the quality of articles selected will be assessed using the EPHPP, a
Quality Assessment Tool for Quantitative Studies (41). The EPHPP is a standardized tool
relevant to evaluate quality of quantitative observational studies (41). This quality
assessment tool does encompass the Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) checklist and has acceptable content and construct
validity, along with excellent inter-rater reliability compared to the CCRBT (41,42). Two
reviewers (JCM and MW) will independently assess the risk of bias in the included

studies and cross-checked by third reviewer (AR).
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The following individual quality elements recommended in the modified Cochrane
Collaboration tool to assess risk of bias for randomized controlled trials bias (high, low,
or unclear) as a judgment for individual elements from five domains (selection,
performance, attrition, reporting, and other) (43), will be assessed.

Any disagreements over bias between two reviewers will be settled by involving the third
review author and each bias in these domains for each study will be separately presented

in a table in the final review publication.

Statistical analysis and data synthesis

We will first undertake a narrative synthesis to summarize and discuss findings of
included studies. We will then present findings by primary and secondary outcomes. We
will used tabular summary to synthetize individual studies characteristics and results
(intervention effects). The data synthesis will be conducted through the measurements of
effect for continuous outcomes of the included studies. Studies reporting multiple
outcomes and outcome measures will be categories according to definitions outline in
section types of outcome measure above.

A predetermined order of preference for extracting multiple outcome measures will be
used where data is available in several formats. For RCTs preference will be to extract
data that requires the least manipulation by authors or inference by review authors. Raw
values (e.g. Means and standard deviations) rather than calculated effect size will be
extracted. For studies reporting both final values and changes from baseline for

outcomes, preference will be to extract the former. In case of cluster-RCTs, the
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preference will be (i) extract adjusted estimates reported by the study, or (ii) use raw data
and inflated the standard error (SE) data using weighting.

In case of missing data in some eligible studies, efforts will be made to contact
corresponding authors to request for clarification all relevant information. For ongoing
studies trial authors will be contacted for further information and updates.

Statistical analysis and subgroup analysis and investigation of heterogeneity
Heterogeneity between studies will then be assessed using both x* and I and Q statistics
where appropriate. The I* statistic estimates the percentage of total variation across
studies due to a true difference rather than chance. In general, I* values greater than 60—
70% indicate the presence of substantial heterogeneity. We will explore sources of
heterogeneity by comparing the pooled study estimates between subgroups defined by
study-level characteristics. Subgroup analysis will be performed where heterogeneity is
statistically significant. Sensitivity analyses will be conducted to determine the potential
sources of heterogeneity. Two additional sensitivity analyses will be conducted to: (i)
evaluate the effect of excluding studies unable to meet each quality criterion affect the
overall estimate, and (ii) evaluate the change in the results if only high-quality studies
where included.

In case the identified studies are of substantial heterogeneity and where statistical pooling
is impossible, the findings will be summarizing in a narrative form by tables and figures
to facilitate in effective data presentations. Two reviewers will write the narratives
independently and later checked by other reviewers. Decisions on any disagreements will
be resolved through discussions and consensus by all reviewers in the team. We will

assess the presence of publication bias by using a funnel plot and the Egger test of bias
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(44). Subgroup and sensitivity analyses will be conducted to look at the effects of certain
factors on for example: geographic region, age and gender and diabetes type of
participating patients.

Reporting of this review

This systematic review will be reported according to PRISMA-P (preferred reporting
items for systematic review and meta-analysis protocols 2015 checklist; see online
supplementary table S1).

Patient and public involvement

There will be no patient and/or public involvement in this study.

Ethics and dissemination

Given that this is a protocol for a systematic review only using the published data, there
is no ethics approval required for this study. This systematic review will be included in
JCM’s PhD thesis, a research supervised by Christina Zarowsky (CZ) and Helen Trottier
(HT). Its findings will also be disseminated through peer-reviewed publications and
conference presentations.
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CCRBT: Cochrane Collaboration Risk of Bias Tool
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HINARI: Health InterNetwork Access to Research Initiative

HIV: Human Immunodeficiency Virus

oNOYTULT D WN =

ICCC: Innovative Care for Chronic Conditions

10 LMICs: Low and Middle Income Countries

MeSH: Medical subject heading

15 NCDs: Non-Communicable Diseases

17 PACTR: Pan African Clinical Trials Registry

PICO: Population, Intervention, Comparator and Outcome

22 PRISMA-P: Preferred Reporting Items for Systematic review and Meta-Analysis
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33 STROBE: Strengthening the Reporting of Observational Studies in Epidemiology

T2D: Type 2 Diabetes

40 Acknowledgements

We would like to thank Sylvie Fontaine, the librarian at paramedical library, Université
45 de Montréal, Canada, for her valuable contribution to search strategy development.

47 Funding

No funding has been received for the review protocol or the review. JCM holds a PhD
55 scholarship of her supervisor Christina Zarowsky from the Canadian Institutes of Health

54 Research (CIHR) under the “Team Grant — Implementation Research in the Prevention

59
60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml 17



oNOYTULT D WN =

BMJ Open

and Treatment of Type II Diabetes in Low and Middle Income Countries” competition.
This funding is for the following randomized trial: integrated health system intervention
aimed at reducing type 2 diabetes risk in women after gestational diabetes in South Africa
(IINDIAGO). Helen Trottier holds a salary award (chercheur-boursier) from the “Fond de
la recherche en santé- du Québec (FRQ-S) and a salary award (New Investigator Salary
Award) from Canadian Institutes of Health Research (CIHR).

Availability of data and materials

Not applicable.

Author contributions
MJC, and MW designed the study. MJC wrote the first manuscript of the review. MIC,
MW, AR, EM, KM, SN, HT, CZ and NL critically revised the review. All authors read

and approved the final manuscript.

Authors’ information

MJC is a MHA, MSc, MA, MPhil and PhD candidate in Public Health-Global Health.
MW is a MD, MPH and PhD candidate in Public Health. AR is a MPH and PhD in
Health care and Epidemiology-Global Health. EM is a MBBS and Fellow of West
African College of Physicians (FWACP) in Internal Medicine-Endocrinology. KM is a
BA, HDE, PGDip. in Health Promotion and PhD in Public Health. HT is a M.Sc and PhD

in Epidemiology. CZ is a MD, MPH and PhD in Medical Anthropology. NL is MBChB,

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml 18

Page 18 of 26



Page 19 of 26

oNOYTULT D WN =

BMJ Open

MD and Fellow of College Physicians of South Africa (FCPSA)-

Endorcinology/Diabetology

Competing interests

MIJC, MW, AR, EM, KM, SN, HT, CZ and NL declare no competing interests.
Consent for publication

Not applicable.

Ethics approval and consent to participate

Not applicable.

Author details

! Département de médecine sociale et préventive, Ecole de Santé Publique, Université de
Montréal, Pavillon 7101, Avenue du Parc, Montreal, QC, H3N 1X7, Canada

? Centre de Recherche du Centre Hospitalier Universitaire de Montréal (CRCHUM), Tour
Saint-Antoine, 850, Rue St-Denis, Montreal, QC, H2X 0A9, Canada

3 Department of Medicine, Faculty of Health Science, University of Cape Town, Chronic
Disease Initiative for Africa, Cape town, Western Cape, South Africa

* The School of Population and Public Health, University of British Colombia,
Vancouver, Canada.

> Integrated Intervention for DIAbetes risks after GestatiOnal diabetes (IINDIAGO),
Department of Medicine, Faculty of Health Science, University of Cape Town, Cape
town, Western Cape, South Africa.

® University of Witwatersrand, Paediatrics and Child Health Johannesburg, Gauteng,
South Africa.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml 13



oNOYTULT D WN =

BMJ Open

7 Centre de Recherche du Centre Hospitalier Universitaire Sainte Justine, Montréal, H3T

1C5, QC, Canada.

REFERENCES
1. WHO. Global report on diabetes [Internet]. 2016 [cité 4 juill 2016]. Disponible sur:
http://www.who.int/diabetes/global-report/en/
2. Ogurtsova K, da Rocha Fernandes JD, Huang Y, Linnenkamp U, Guariguata L., Cho NH,

et al. IDF Diabetes Atlas: Global estimates for the prevalence of diabetes for 2015 and 2040.
Diabetes Res Clin Pract. juin 2017;128:40@50.

3. Day C. Reflections from IDF-WDC 2015. Br J Diabetes. 8 mars 2016;16(1):37.

4, Aguiree F, Brown A, Cho NH, Dahlquist G, Dodd S, Dunning T, et al. IDF diabetes atlas.
2013;

5. Dalal S, Beunza JJ, Volmink J, Adebamowo C, Bajunirwe F, Njelekela M, et al. Non-

communicable diseases in sub-Saharan Africa: what we know now. Int J Epidemiol. 8 janv
2011;40(4):8852901.

6. McKeown RE. The Epidemiologic Transition: Changing Patterns of Mortality and
Population Dynamics. Am J Lifestyle Med. 1 juill 2009;3(1 Suppl):19S-26S.

7. Howard AA, El-Sadr WM. Integration of Tuberculosis and HIV Services in Sub-Saharan
Africa: Lessons Learned. Clin Infect Dis. 15 mai 2010;50(Supplement 3):S238244.

8. Oni T, McGrath N, BeLue R, Roderick P, Colagiuri S, May CR, et al. Chronic diseases
and multi-morbidity - a conceptual modification to the WHO ICCC model for countries in health
transition. BMC Public Health. 2014;14:575.

9. Levitt NS, Steyn K, Dave J, Bradshaw D. Chronic noncommunicable diseases and HIV-
AIDS on a collision course: relevance for health care delivery, particularly in low-resource

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml 20

Page 20 of 26



Page 21 of 26

oNOYTULT D WN =

BMJ Open

settings--insights from South Africa. Am J Clin Nutr. déc 2011;94(6):1690S-1696S.

10. Fleury M-J. Integrated service networks: the Quebec case. Health Serv Manage Res. aotit
2006;19(3):153@65.

11. Iwelunmor J, Blackstone S, Veira D, Nwaozuru U, Airhihenbuwa C, Munodawafa D, et
al. Toward the sustainability of health interventions implemented in sub-Saharan Africa: a
systematic review and conceptual framework. Implement Sci. 2016;11:43.

12. Ruchat S-M, Mottola MF. The important role of physical activity in the prevention and
management of gestational diabetes mellitus. Diabetes Metab Res Rev. 2013;29(5):334[246.

13. American Diabetes Association. The Prevention or Delay of Type 2 Diabetes. Diabetes
Care. 1 avr 2002;25(4):742E9.

14. Tuomilehto J, Lindstrom J, Eriksson JG, Valle TT, Haméldinen H, Ilanne-Parikka P, et al.
Prevention of Type 2 Diabetes Mellitus by Changes in Lifestyle among Subjects with Impaired
Glucose Tolerance. N Engl ] Med. 3 mai 2001;344(18):1343R50.

15. Alberti K g. m. m., Zimmet P z. Definition, diagnosis and classification of diabetes
mellitus and its complications. Part 1: diagnosis and classification of diabetes mellitus.
Provisional report of a WHO Consultation. Diabet Med. 1 juill 1998;15(7):539E53.

16. Buchanan TA, Xiang A, Kjos SL, Watanabe R. What is gestational diabetes? Diabetes
Care. 2007;30(Supplement 2):S105@11.

17. Struckmann V, Leijten FRM, van Ginneken E, Kraus M, Reiss M, Spranger A, et al.
Relevant models and elements of integrated care for multi-morbidity: Results of a scoping
review. Health Policy. 1 janv 2018;122(1):23@35.

18. Fealy SM, Taylor RM, Foureur M, Attia J, Ebert L, Bisquera A, et al. Weighing as a
stand-alone intervention does not reduce excessive gestational weight gain compared to routine
antenatal care: a systematic review and meta-analysis of randomised controlled trials. BMC
Pregnancy Childbirth [Internet]. 17 janv 2017 [cité 3 avr 2018];17. Disponible sur:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5240423/

19. Ben-Haroush A, Yogev Y, Hod M. Epidemiology of gestational diabetes mellitus and its
association with Type 2 diabetes. Diabet Med J Br Diabet Assoc. févr 2004;21(2):103213.

20. Hartling L, Dryden DM, Guthrie A, Muise M, Vandermeer B, Aktary WM, et al.
Screening and diagnosing gestational diabetes mellitus. Evid ReportTechnology Assess. oct
2012;(210):12327.

21. Hartling L, Dryden DM, Guthrie A, Muise M, Vandermeer B, Donovan L. Benefits and
harms of treating gestational diabetes mellitus: a systematic review and meta-analysis for the U.S.
Preventive Services Task Force and the National Institutes of Health Office of Medical
Applications of Research. Ann Intern Med. 16 juill 2013;159(2):12329.

22. Nicklas JM, Zera CA, Seely EW, Abdul-Rahim ZS, Rudloff ND, Levkoff SE. Identifying
postpartum intervention approaches to prevent type 2 diabetes in women with a history of
gestational diabetes. BMC Pregnancy Childbirth. 2011;11:23.

23. Bennett WL, Ennen CS, Carrese JA, Hill-Briggs F, Levine DM, Nicholson WK, et al.
Barriers to and Facilitators of Postpartum Follow-Up Care in Women with Recent Gestational
Diabetes Mellitus: A Qualitative Study. ] Womens Health. févr 2011;20(2):239E45.

24, Linenkugel N. Integrated health networks are not created equal. Front Health Serv
Manage. 2000;17(4):4124; discussion 51-4.

25. Van Damme W, Pirard M, Assefa Y, Van Olmen J. How can disease control programs
contribute to health systems strengthening in sub-Saharan Africa. Which Health Syst Dis Control
Med Health Serv Organ Policy Contrib Health Syst Strength Sub-Sahar Afr. 2010;

26. Atun RA, Bennett S, Duran A. When do vertical (stand-alone) programmes have a place
in health systems? World Health Organization Geneva; 2008.

27. Haregu TN, Setswe G, Elliott J, Oldenburg B. Integration of HIV/AIDS and
noncommunicable diseases in developing countries: rationale, policies and models. Int J Healthc

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml 21



oNOYTULT D WN =

BMJ Open Page 22 of 26

[Internet]. 7 aott 2015 [cité 29 juill 2016];1(1). Disponible sur:
http://www.sciedu.ca/journal/index.php/ijh/article/view/7280

28. Goodwin N. Understanding integrated care: a complex process, a fundamental principle.
Int J Integr Care [Internet]. 22 mars 2013 [cité 13 avr 2018];13. Disponible sur:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3653279/

29. Shigayeva A, Atun R, McKee M, Coker R. Health systems, communicable diseases and
integration. Health Policy Plan. nov 2010;25 Suppl 1:14-20.

30. Tudor Car L, van-Velthoven MH, Brusamento S, Elmoniry H, Car J, Majeed A, et al.
Integrating prevention of mother-to-child HIV transmission (PMTCT) programmes with other
health services for preventing HIV infection and improving HIV outcomes in developing
countries. Cochrane Database Syst Rev. 2011;(6):CD008741.

31. Shigayeva A, Atun R, McKee M, Coker R. Health systems, communicable diseases and
integration. Health Policy Plan. nov 2010;25 Suppl 1:i14-20.

32. Messeri P, Kim S, Kathryn W. Measuring HIV Services Integration Activities. J
HIVAIDS Soc Serv. 1 janv 2003;2(1):19244.

33. Haldane V, Legido-Quigley H, Chuah FLH, Sigfrid L, Murphy G, Ong SE, et al.
Integrating cardiovascular diseases, hypertension, and diabetes with HIV services: a systematic
review. AIDS Care. 5 juill 2017;1213.

34. Atun R, de Jongh T, Secci F, Ohiri K, Adeyi O. Integration of targeted health
interventions into health systems: a conceptual framework for analysis. Health Policy Plan. 1
mars 2010;25(2):104211.

35. Coddington DC, Moore KD, Fischer EA. Costs and benefits of integrated healthcare
systems. Healthc Financ Manag J Healthc Financ Manag Assoc. mars 1994;48(3):2024, 26,
28M@9.

36. Henke K-D. [What are the economic advantages of Integrated Health Care?]. Clin Res
Cardiol Off J Ger Card Soc. janv 2006;95 Suppl 2:1111-12.

37. Higgins JP, Green S, Collaboration C. Cochrane handbook for systematic reviews of
interventions: Wiley Online Library. 2008;

38. Counsell C. Formulating Questions and Locating Primary Studies for Inclusion in
Systematic Reviews. Ann Intern Med. 1 sept 1997;127(5):380E7.

39. Armijo-Olivo S, Stiles CR, Hagen NA, Biondo PD, Cummings GG. Assessment of study
quality for systematic reviews: a comparison of the Cochrane Collaboration Risk of Bias Tool
and the Effective Public Health Practice Project Quality Assessment Tool: methodological
research. J Eval Clin Pract. 1 févr 2012;18(1):12@8.

40. Werfalli M, Musekiwa A, Engel ME, Ross I, Kengne AP, Levitt NS. The prevalence of
type 2 diabetes mellitus among older people in Africa: a systematic review study protocol. BMJ
Open. 6 janv 2014;4(6):e004747.

41. Armijo-Olivo S, Stiles CR, Hagen NA, Biondo PD, Cummings GG. Assessment of study
quality for systematic reviews: a comparison of the Cochrane Collaboration Risk of Bias Tool
and the Effective Public Health Practice Project Quality Assessment Tool: methodological
research. J Eval Clin Pract. févr 2012;18(1):128.

42. Thomas BH, Ciliska D, Dobbins M, Micucci S. A process for systematically reviewing
the literature: providing the research evidence for public health nursing interventions.
Worldviews Evid Based Nurs. 2004;1(3):176@84.

43, Higgins JPT, Altman DG, Getzsche PC, Jiini P, Moher D, Oxman AD, et al. The
Cochrane Collaboration’s tool for assessing risk of bias in randomised trials. BMJ. 18 oct
2011;343:d5928.

44, Ukoumunne OC, Gulliford MC, Chinn S, Sterne JA, Burney PG. Methods for evaluating
area-wide and organisation-based interventions in health and health care: a systematic review.
Health Technol Assess Winch Engl. 1998;3(5):1ii92.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml 22



Page 23 of 26

oNOYTULT D WN =

BMJ Open

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

23



oNOYTULT D WN =

BMJ Open

Page 24 of 26
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Based on the PRISMA-P guidelines.

Instructions to authors

Complete this checklist by entering the page numbers from your manuscript where readers will find

each of the items listed below.

Your article may not currently address all the items on the checklist. Please modify your text to

include the missing information. If you are certain that an item does not apply, please write "n/a" and

provide a short explanation.

Upload your completed checklist as an extra file when you submit to a journal.
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PROSPERO) and registration number
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corresponding author
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37 Search strategy #10  Present draft of search strategy to be used for at least one 8
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?é Study records - #11a Describe the mechanism(s) that will be used to manage 12
44 data management records and data throughout the review
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Abstract

Introduction: Multi-morbidity, defined as the co-existence of more than one chronic
condition in one person, has been increasing due to comorbid non-communicable and
infectious chronic diseases (CNCICDs). Type 2 diabetes (T2D) and gestational diabetes
mellitus (GDM) incidences within the CNCICDs conditions are increasing and
overwhelming already weak and under-resourced health care systems in Africa. There is
then an urgent need for the integrated management of CNCICDs. We aim to review the
integrated management of T2D and GDM within multi-morbidity conditions in Africa.

Methods: Studies that have assessed the integrated management of T2D and GDM
within multi-morbidity conditions in Africa will be considered based on the PICO
method: Population (adult diagnosed with T2D and GDM, who also have other diseases,
non-communicable diseases (NCDs) and infectious, in public primary and secondary
health care facilities in Africa); Intervention (integrated management of T2D and GDM,
also suffering from other diseases in Africa), Comparator (Unintegrated management of
T2D and GDM in Africa) and Outcomes (integrated management of T2D and GDM in
Africa). The following databases Cochrane Library, MEDLINE, PubMed and SCOPUS,
the WHO International Clinical Trials Registry Platform, among others will be searched.
Two reviewers (JCM, MW) will independently screen, select eligible studies, and extract
data. Discrepancies will be resolved by consensus or by a discussion with the third author
(AR). Quality of included studies will be assessed using both the newly developed tool,
“the Cochrane Collaboration Risk of Bias Tool (CCRBT)” and “Risk Of Bias In Non-

randomized Studies - of Interventions (ROBINS-I)”. A narrative synthesis of extracted
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data and meta-analysis, if necessary will be conducted and then reported according to the
preferred reporting items for systematic review and meta-analysis (PRISMA).

Ethics consideration and dissemination: By only using the published data, there is no
ethics approval required for this study. This systematic review will be included in JCM’s
PhD thesis and its findings will also be disseminated through peer-reviewed publication

and conference presentation.

Systematic review registration: PROSPERO CRD42016046630

Keywords: Type 2 diabetes, gestational diabetes, multi-morbidity, integrated care,

Africa.

Strengths and limitations of this study

\  Substantial search strategy to identify relevant studies will be adopted, a large
number of online databases will be searched, public health websites will be
manually searched and credible experts will be consulted.

V' Study results will be assessed and reported in accordance with relevant guidelines
for quality assessment of systematic reviews.

V' Scarcity of eligible studies for selection and inclusion is expected.

v Reviewers will not be blinded during data extraction and quality assessment

stages.
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1. Introduction

The World Health Organisation (WHO) global report in 2016 estimated that 415-422
million adults worldwide had diabetes in 2014-2015 and that diabetes caused 5 million
deaths in 2015, with an estimated 673 billion USA dollars of total global health
expenditure in diabetes care [1, 2]. In the Africa region there were an estimated 14.2
million people with diabetes in 2015 increasing to 34.2 million in 2040 [1, 3]. With the
expected rural depopulation causing increased exposure to urban environments and
diabetogenic lifestyles such as inactivity, obesity, depression, smoking among others,
diabetes cases are expected to increase by 54% to 642 million worldwide by 2040 [3-5].

Globally, the burden of non-communicable diseases (NCDs) is rising. Low and middle-
income countries (LMICs) are most affected by changes in patterns of population age
distributions, fertility, life expectancy, morbidity and mortality, known as the
“epidemiological transition” [6]. In Africa, especially in sub-Saharan Africa, this is
occurring against a background of continuing infectious disease epidemics (i.e., HIV and
tuberculosis), increasingly becoming a coinfection epidemic that requires an integrated
response [7]. Consequently, multi-morbidity defined as the co-existence of more than one
chronic condition in one person, has been increasing due to comorbid non-communicable
and infectious chronic diseases (CNCICDs) [8]. Given the risk factors and complex care
needs of multi-morbidity, there is a need to integrate healthcare systems, particularly

between primary and secondary health care.
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The current approaches to surveillance, prevention and treatment of CNCICDs appear to
be insufficient to provide for the long-term health needs of this convergence especially in
the context of human immunodeficiency virus (HIV) and acquired immunodeficiency
syndrome (AIDS) era, antiretroviral therapy (ART) linked concomitant metabolic
complications and HIV/AIDS allied opportunistic infectious diseases [9]. To address
this, the WHO developed the Innovative Care for Chronic Conditions (ICCC) Framework
to provide a healthcare systems roadmap that would meet the increasing needs of chronic
disease care within this growing multi-morbidity context. This framework incorporates
community, patient, healthcare and policy environment perspectives, and has been
adopted by different healthcare systems. However, it does not clearly include the
infectious diseases within the context of multi-morbidity [8] and it is then necessary to
reorganise health care services and systems to tackle this growing public health problem
(8, 9].

The 2016 global diabetes report [1] emphasizes the need to reach better outcomes of
diabetes management through an integrated management, especially with NCDs such as
cardiovascular diseases as well as tuberculosis and/or HIV/AIDS. This is especially
important where the prevalence of these diseases is high. Despite calls for a shift in
approach from disease-specific interventions to the integrated delivery model [10], health
care systems in Africa are weak and under-resourced to provide care for the increasing
number of patients with multi-morbidities including diabetes, especially compared to
high-income settings [11].

Two types of diabetes commonly identified during adulthood are type 2 diabetes (T2D),

that is insulin resistance linked diabetes, and gestational diabetes (GDM), known as a
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glucose intolerance with onset or first recognition during pregnancy. T2D can be
prevented or delayed for women with previous GDM [12-16]. The established
connection between T2D and GDM [9] does not determine how GMD is managed. It can
either be managed alone in a diabetic clinic or preferably within integrated care at ANC
and postnatal clinics, which is a right approach for increasing multi-morbidity [17, 18].
The treatment pathway for women with GDM is through accessing antenatal care (ANC)
at the nearest health facility for their pregnancy follow-up and delivery. In contrast, only
a small proportion of women with recent GDM return for postpartum oral glucose
tolerance test, assessment and management [19-23]. The main challenge is that GDM
women must navigate fragmented health systems for their care and care of their babies
and this situation supports calls for integrated health systems and services that are easy
for patients to navigate [24].

Disease-specific or vertical programmes can be used to manage specific diseases and
health problems while strengthening fragmented health systems in Africa [25]. However,
disease-specific or stand-alone interventions are criticized for not promoting equity and
sustainability of their outcomes [26], and therefore integrated programmes to address

various NCDs such diabetes in comorbid conditions are recommended [9, 27].

Integrated care is “combining parts so that they work to form a whole (i.e., integration) in
order to optimise care and treatment to people where fragmentations in care have led to
a negative impact on their care experiences and outcomes” [28]. It describes a range of
organizational arrangements with variable nature and intensity and comprises two main

concepts: a) an organizational structure focused on economic benefits (cost-
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effectiveness), or b) a way of organizing service delivery [29, 30]. We conceptualized
integration based on dynamic interactions in which formal governance is arranged,
responsibilities are shared and resources are pooled [29, 31], regardless of many other
existing integration level models such integrated care typologies used in a recent
systematic review that studied the integration of cardiovascular diseases, hypertension
and diabetes with HIV services [32].

The analysis of interactions in health systems enables us to understand the levels of
integration. They include partial integration initiatives ranging from (1) the linkage or
unstructured interactions, (2) the coordination with a committee to oversee their goal-
oriented works but keeping the separated structures, and full integration in which two
programmes are merged in their structures (funds, human resources, informational
system) and functional elements (strategic planning, resources allocation, interventions
delivery) [29, 33].

Integrated health care systems have advantages such as being associated with more
accessibility of care, improved quality and safety of care, health care cost reductions and
economic benefits for both providers and families [34, 35]. This integrated management
approach including partial and full integration initiatives, will play a key in responding
and providing the appropriate health care services to the increasing cases of multiple
conditions [32].

We aim to provide a systematic review on integrated management of T2D and GDM
within the CNCICDs conditions in Africa. The ultimate goal is to describe the emerging
practices and lessons learned from integrated management of GDM and T2D within

comorbidity conditions in Africa and the different research gaps to GDM and T2D
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integration within management of other non-communicable and infectious chronic
diseases.

This systematic review aims to answer the following research questions: 1) What are the
existing integrated interventions and services delivery models for managing T2D
including GDM within multi-morbidity conditions in Africa? 2) What are the successes
and challenges of the existing integrated management of T2D including GDM within

multi-morbidity conditions?

2. Methods

The Cochrane Handbook and systematic review study protocol [36] published by the
Cochrane Collaboration Methods Groups that provides the methodological framework in
designing and conducting this systematic review to enable critical appraisal and
replication. We did register this protocol online on PROSPERO, the International
prospective register of systematic reviews, found at

(https://www.crd.york.ac.uk/prospero/, registration no. CRD42016046630).

Study design

This systematic review will only include studies of good quality based on the developed
inclusion and exclusion criteria.

Patient and public involvement

There will be no patient and/or public involvement in this study.

Search strategy for the identification of relevant studies

Our search strategy will use the controlled terms (MeSH: Medical subject heading) and

free texts. The following databases Cochrane Library, MEDLINE, PubMed and
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SCOPUS. Other database resources such as the WHO International Clinical Trials
Registry Platform, Clinicaltrials.gov, Pan African Clinical Trials Registry (PACTR) and
HINARI (Health InterNetwork Access to Research Initiative) will be searched.
Additional search will be conducted in Google scholar. Our research will focus on
articles published and gray literature in English and French languages. Upon the
extraction of interesting articles in other languages without any English or French
abstracts, we will then include them or get assisted by a researcher who is fluent in those
languages. Since there were not many articles regarding our review topic in our
preliminary search, there will be no time limits in our search but our focus will be limited
to all fifty-four African countries. The search will be conducted from the start of each
database until the present date to include all relevant studies. Search Strategy will be
validated with the assistance of a Librarian.

Our search for articles will be based on the following Population, Intervention,
Comparator and Outcome (PICO) method [37] describing the population, intervention,
comparator and outcome (see the table 1 below).

PICO description table

Population Intervention Comparator Outcomes
Adults diagnosed Partial or full Unintegrated Utilisation and
with T2D and Integrated management of effectiveness of
women diagnosed management of T2D and GDM in Integrated

with GDM, who T2D in adults and public primary and | management of
have other diseases | GDM in pregnant secondary T2D and GDM

in public primary
and secondary
health care facilities

in Africa

women who have
other diseases in
Africa

healthcare facilities

in Africa.

in public primary
and secondary
healthcare facilities

within multi-
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morbidity

conditions in Africa
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9 Criteria for considering studies for this review

11 Studies that have assessed the integrated management of T2D and GDM within multi-
morbidity conditions in Africa will be considered, including randomised controlled trials
16 (RCTs), non-RCTs, quasi-randomised controlled trials (QCTs) and observational studies.
18 Studies will be all kinds of interventions with different targeted participants from all
ethnicities, genders, socioeconomic, educational backgrounds and in all countries in
23 Africa who were diagnosed with T2D and GDM as one disease of the multi-morbidity
25 using standard diagnostic criteria will be eligible for inclusion. The patients who had T2D
including GDM before and after the occurrence of other diseases and the interventions to
30 handle both diseases will be included in this review. Interventions carried out or
32 facilitated by healthcare providers including community health workers in public health
34 facilities will also be included, providing that the focus of the intervention is to treat
diseases in which one is diabetes, specifically T2D and GDM. Studies that separately
39 evaluated interventions or assessing vertical programmes of T2D, GDM and other
41 diseases, will be excluded.

Reference lists

46 Manual-search by (MJC and MW) lists of references of included studies, tables of
48 contents of relevant journals and conference abstracts for the relevant material will be
conducted. A grey literature search strategy by (JCM and MW) will be developed to
53 conduct web-based searches to obtain key unpublished sources in our stated search

55 languages.

59
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Selection of studies

Full copies of articles identified by the search, and considered to meet the inclusion
criteria, based on the title and abstract will be obtained for data synthesis. Initially,
studies will be screened using predefined inclusion and exclusion criteria. Two reviewers
(JCM and MW) will apply the criteria independently to the results of the searches, based
first on titles and abstracts only. At least two reviewers (JCM and MW) will proceed
independently with the articles selection at the same time based on our described
inclusion criteria into two steps: 1) examining the title and abstract, and then, 2)
reviewing the full texts. Study authors of eligible articles for which the full text copies are
not freely accessible will be contacted to obtain their access and additional information
about them will also be requested if required. The inclusion of an article will be made by
consensus. In case the two (JCM and MW) do not reach consensus, the decision from a
third person (AR) will be required and reasons for exclusion will be recorded. All studies
which initially appear to meet inclusion criteria but on closer inspection do not meet the
inclusion criteria will also be detailed in the table of “characteristics of excluded studies”.
The preferred reporting items for systematic review and meta-analysis (PRISMA) flow
chart will be produced to facilitate transparency of the process (See Fig. 1) [38, 39].
Types of outcome measures

Studies reporting at least one of the following outcomes will be included:

Primary outcomes

Two primary outcomes will be considered: 1) Integrated care outcome and 2) cost-
effectiveness outcome. For the integrated care outcome, the focus will be on patients

screened and/or treated for both T2D and GDM in the course of treatment of other major
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diseases (e.g. HIV, tuberculosis, cardiovascular diseases, etc.) in what is known as multi-
morbidity conditions. For cost-effectiveness outcome, the focus will be on approach to
integrated diagnosis and treatment of T2D and GDM within comorbidity conditions,
which simplifies the workload and saves means of depleted health systems in Africa and
helps the patients to do not navigate different levels of health systems for their
comorbidities that positively impacts the family economies.

Secondary outcomes

We will also consider early diagnosis through the integrated management of other
diseases as this improves clinical outcomes and strengthens health systems for the long-
term results of the integrated management of T2D diabetes including GDM within
comorbidity conditions.

Quality assessment

The quality of articles selected will be assessed using the newly developed tool, “the
Cochrane Collaboration Risk of Bias Tool (CCRBT)” and “Risk Of Bias In Non-
randomized Studies - of Interventions (ROBINS-I)” [40, 41]. The CCRBT is an
appropriate quality assessment tool for or RCTs & QCTs [41, 42]. Since the quick
preliminary search shows that there are few RCTs and QCTs to be included in this study,
this single tool will not be enough and the ROBINS-I will be used to assess the quality of
non-RCTs and observational studies [41]. These quality assessment tools encompass all
aspects needed to appraise the quality of any studies that will be selected for inclusion.
Two reviewers (JCM and MW) will independently assess the risk of bias in the included

studies and cross-checked by a third reviewer (AR).
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The following individual quality elements recommended in the modified Cochrane
Collaboration tool to assess the risk of bias for RCTs (high, low, or unclear) as a
judgment for individual elements from six domains (selection, performance, attrition,
reporting, and other) [40], will be assessed for RCTs and QCTs. Likewise, the elements
recommended in the ROBINS-I to assess risk of bias for non-RCTs and observational
studies (low, moderate, serious and critical) as a judgement for individual categories from
six domains of bias (bias due to confounding, bias in selection of participants into the
study, bias in classification of interventions, bias due to deviations from intended
interventions, bias due to missing data, bias in measurement of outcomes and bias in
selection of the reported result) [41] will also be assessed.

Any disagreements over bias between two reviewers will be settled by involving the third
review author and each bias in these domains for each study will be separately presented
in a table in the final review publication.

Data extraction and management

As above discussed, the selected citation titles and abstracts will be exported from the
search engines to Endnote X8.2 and duplicates will be removed automatically and a
search will be conducted manually to check any missed duplicates. Eligible citations will
be retrieved after the screening of titles and abstracts and full texts be sought and
imported.

JCM and MW will extract data on: study ID, author’s name, country, year, type of
paper/report, form of publication, study design, comorbidity, description of the
intervention (including process, cost-effectiveness and outcomes), context of integrated

intervention (i.e. PHC, hospitals), details about participants (including number in each
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group, baseline health information, demographic characteristics), length of intervention
and follow-up.

Data analysis and synthesis

We will first undertake a narrative synthesis to summarize and discuss the findings of the
included studies. We will then present findings through primary and secondary outcomes.
We will use tabular summary to synthesize individual studies characteristics and results
(intervention effects). The data synthesis will be conducted through the measurements of
effect for continuous outcomes of the included studies. Studies reporting multiple
outcomes and outcome measures will be categories according to definitions outline in
section types of outcome measure above.

A predetermined order of preference for extracting multiple outcome measures will be
used where data is available in several formats. For RCTs preference will be to extract
data that requires the least manipulation by authors or inference by review authors. Raw
values (e.g. Means and standard deviations) rather than calculated effect size will be
extracted. For studies reporting both final values and changes from baseline for
outcomes, preference will be to extract the former. In the case of cluster-RCTs, the
preference will be (i) extract adjusted estimates reported by the study, or (ii) use raw data
and inflated the standard error (SE) data using weighting.

In case of missing data in some eligible studies, efforts will be made to contact
corresponding authors to request for clarification of all relevant information. For ongoing
studies trial authors will be contacted for further information and updates.

Statistical analysis and subgroup analysis and investigation of heterogeneity

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml 14
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Heterogeneity between studies will then be assessed using both x* and I and Q statistics
where appropriate. The I* statistic estimates the percentage of total variation across
studies due to a true difference rather than chance. In general, I* values greater than 60—
70% indicate the presence of substantial heterogeneity. We will explore sources of
heterogeneity by comparing the pooled study estimates between subgroups defined by
study-level characteristics. Subgroup analysis will be performed where heterogeneity is
statistically significant. Sensitivity analyses will be conducted to determine the potential
sources of heterogeneity. Two additional sensitivity analyses will be conducted to: (i)
evaluate the effect of excluding studies unable to meet each quality criterion affect the
overall estimate, and (ii) evaluate the change in the results if only high-quality studies
where included.

In case the identified studies are of substantial heterogeneity and where statistical pooling
is impossible, the findings will be summarizing in a narrative form by tables and figures
to facilitate in effective data presentations. Two reviewers will write the narratives
independently and later checked by other reviewers. Decisions on any disagreements will
be resolved through discussions and consensus by all reviewers in the team. We will
assess the presence of publication bias by using a funnel plot and the Egger test of bias
[43]. Subgroup and sensitivity analyses will be conducted to look at the effects of certain
factors on for example: geographic region, age and gender and diabetes type of
participating patients.

Reporting of this review

This systematic review results will be reported according to preferred reporting items for

systematic review and meta-analysis (PRISMA) (see Table. 2) [39].
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Ethics and dissemination

Given that this is a protocol for a systematic review only using the published data, there

oNOYTULT D WN =

is no ethics approval required for this study. This systematic review will be included in
10 JCM’s PhD thesis, a research supervised by Christina Zarowsky (CZ) and Helen Trottier
(HT). Its findings will also be disseminated through peer-reviewed publications and

15 conference presentations.

24 Figure and table legends

Figure 1: The preferred reporting items for systematic review and meta-analysis
29 (PRISMA) flow chart

31 Table 2: The 27 checklist items pertain to the content of a systematic review and meta-
33 analysis.
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HIV: Human Immunodeficiency Virus

ICCC: Innovative Care for Chronic Conditions

LMICs: Low and Middle-Income Countries

MeSH: Medical subject heading

NCDs: Non-Communicable Diseases

PACTR: Pan African Clinical Trials Registry

PICO: Population, Intervention, Comparator and Outcome

PRISMA: Preferred Reporting Items for Systematic review and Meta-Analysis
QCTs: Quasi-randomised Controlled Trials

RCTs: Randomised Controlled Trial

ROBINS-I: Risk Of Bias In Non-randomized Studies - of Interventions

SE: Standard Error

T2D: Type 2 Diabetes.
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Abstract

Introduction: Multi-morbidity, defined as the co-existence of more than one chronic
condition in one person, has been increasing due to comorbid non-communicable and
infectious chronic diseases (CNCICDs). Type 2 diabetes (T2D) and gestational diabetes
mellitus (GDM) incidences within the CNCICDs conditions are increasing and
overwhelming already weak and under-resourced health care systems in Africa. There is
then an urgent need for the integrated management of CNCICDs. We aim to review the
integrated management of T2D and GDM within multi-morbidity conditions in Africa.

Methods: Studies that have assessed the integrated management of T2D and GDM within
multi-morbidity conditions in Africa will be considered based on the PICO method:
Population (adult diagnosed with T2D and GDM, who also have other diseases, non-
communicable diseases (NCDs) and infectious, in public primary and secondary health
care facilities in Africa); Intervention (integrated management of T2D and GDM, also
suffering from other diseases in Africa), Comparator (Unintegrated management of T2D
and GDM in Africa) and Outcomes (integrated management of T2D and GDM in Africa).
The following databases Cochrane Library, MEDLINE, PubMed and SCOPUS, the WHO
International Clinical Trials Registry Platform, among others will be searched. Two
reviewers (JCM, MW) will independently screen, select eligible studies, and extract data.
Discrepancies will be resolved by consensus or by a discussion with the third author (AR).
Quality of included studies will be assessed using both the newly developed tool, “the
Cochrane Collaboration Risk of Bias Tool (CCRBT)” and “Risk Of Bias In Non-

randomized Studies - of Interventions (ROBINS-I)”. A narrative synthesis of extracted data
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and meta-analysis, if necessary will be conducted and then reported according to the
preferred reporting items for systematic review and meta-analysis (PRISMA).

Ethics consideration and dissemination: By only using the published data, there is no
ethics approval required for this study. This systematic review will be included in JCM’s
PhD thesis and its findings will also be disseminated through peer-reviewed publication

and conference presentation.

Systematic review registration: PROSPERO CRD42016046630

Keywords: Type 2 diabetes, gestational diabetes, multi-morbidity, integrated care, Africa.

Strengths and limitations of this study
v Substantial search strategy to identify relevant studies will be adopted, a large
number of online databases will be searched, public health websites will be
manually searched and credible experts will be consulted.
v Study results will be assessed and reported in accordance with relevant guidelines
for quality assessment of systematic reviews.
V Scarcity of eligible studies for selection and inclusion is expected.

v Reviewers will not be blinded during data extraction and quality assessment stages.
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1. Introduction

The World Health Organisation (WHO) global report in 2016 estimated that 415-422
million adults worldwide had diabetes in 2014-2015 and that diabetes caused 5 million
deaths in 2015, with an estimated 673 billion USA dollars of total global health expenditure
in diabetes care [1, 2]. In the Africa region there were an estimated 14.2 million people
with diabetes in 2015 increasing to 34.2 million in 2040 [1, 3]. With the expected rural
depopulation causing increased exposure to urban environments and diabetogenic
lifestyles such as inactivity, obesity, depression, smoking among others, diabetes cases are
expected to increase by 54% to 642 million worldwide by 2040 [3-5].

Globally, the burden of non-communicable diseases (NCDs) is rising. Low and middle-
income countries (LMICs) are most affected by changes in patterns of population age
distributions, fertility, life expectancy, morbidity and mortality, known as the
“epidemiological transition” [6]. In Africa, especially in sub-Saharan Africa, this is
occurring against a background of continuing infectious disease epidemics (i.e., HIV and
tuberculosis), increasingly becoming a coinfection epidemic that requires an integrated
response [7]. Consequently, multi-morbidity defined as the co-existence of more than one
chronic condition in one person, has been increasing due to comorbid non-communicable
and infectious chronic diseases (CNCICDs) [8]. Given the risk factors and complex care
needs of multi-morbidity, there is a need to integrate healthcare systems, particularly
between primary and secondary health care.

The current approaches to surveillance, prevention and treatment of CNCICDs appear to

be insufficient to provide for the long-term health needs of this convergence especially in
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the context of human immunodeficiency virus (HIV) and acquired immunodeficiency
syndrome (AIDS) era, antiretroviral therapy (ART) linked concomitant metabolic
complications and HIV/AIDS allied opportunistic infectious diseases [9]. To address
this, the WHO developed the Innovative Care for Chronic Conditions (ICCC) Framework
to provide a healthcare systems roadmap that would meet the increasing needs of chronic
disease care within this growing multi-morbidity context. This framework incorporates
community, patient, healthcare and policy environment perspectives, and has been adopted
by different healthcare systems. However, it does not clearly include the infectious diseases
within the context of multi-morbidity [8] and it is then necessary to reorganise health care
services and systems to tackle this growing public health problem [8, 9].

The 2016 global diabetes report [1] emphasizes the need to reach better outcomes of
diabetes management through an integrated management, especially with NCDs such as
cardiovascular diseases as well as tuberculosis and/or HIV/AIDS. This is especially
important where the prevalence of these diseases is high. Despite calls for a shift in
approach from disease-specific interventions to the integrated delivery model [10], health
care systems in Aftrica are weak and under-resourced to provide care for the increasing
number of patients with multi-morbidities including diabetes, especially compared to high-
income settings [11].

Two types of diabetes commonly identified during adulthood are type 2 diabetes (T2D),
that is insulin resistance linked diabetes, and gestational diabetes (GDM), known as a
glucose intolerance with onset or first recognition during pregnancy. T2D can be prevented
or delayed for women with previous GDM [12-16]. The established connection between

T2D and GDM [9] does not determine how GMD is managed. It can either be managed
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alone in a diabetic clinic or preferably within integrated care at ANC and postnatal clinics,
which is a right approach for increasing multi-morbidity [17, 18].

The treatment pathway for women with GDM is through accessing antenatal care (ANC)
at the nearest health facility for their pregnancy follow-up and delivery. In contrast, only a
small proportion of women with recent GDM return for postpartum oral glucose tolerance
test, assessment and management [19-23]. The main challenge is that GDM women must
navigate fragmented health systems for their care and care of their babies and this situation
supports calls for integrated health systems and services that are easy for patients to
navigate [24].

Disease-specific or vertical programmes can be used to manage specific diseases and health
problems while strengthening fragmented health systems in Africa [25]. However, disease-
specific or stand-alone interventions are criticized for not promoting equity and
sustainability of their outcomes [26], and therefore integrated programmes to address

various NCDs such diabetes in comorbid conditions are recommended [9, 27].

Integrated care is “combining parts so that they work to form a whole (i.e., integration) in
order to optimise care and treatment to people where fragmentations in care have led to a
negative impact on their care experiences and outcomes” [28]. It describes a range of
organizational arrangements with variable nature and intensity and comprises two main
concepts: a) an organizational structure focused on economic benefits (cost-effectiveness),
or b) a way of organizing service delivery [29, 30]. We conceptualized integration based
on dynamic interactions in which formal governance is arranged, responsibilities are shared

and resources are pooled [29, 31], regardless of many other existing integration level
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models such integrated care typologies used in a recent systematic review that studied the
integration of cardiovascular diseases, hypertension and diabetes with HIV services [32].
The analysis of interactions in health systems enables us to understand the levels of
integration. They include partial integration initiatives ranging from (1) the linkage or
unstructured interactions, (2) the coordination with a committee to oversee their goal-
oriented works but keeping the separated structures, and full integration in which two
programmes are merged in their structures (funds, human resources, informational system)
and functional elements (strategic planning, resources allocation, interventions delivery)
[29, 33].

Integrated health care systems have advantages such as being associated with more
accessibility of care, improved quality and safety of care, health care cost reductions and
economic benefits for both providers and families [34, 35]. This integrated management
approach including partial and full integration initiatives, will play a key in responding and
providing the appropriate health care services to the increasing cases of multiple conditions
[32].

We aim to provide a systematic review on integrated management of T2D and GDM within
the CNCICDs conditions in Africa. The ultimate goal is to describe the emerging practices
and lessons learned from integrated management of GDM and T2D within comorbidity
conditions in Africa and the different research gaps to GDM and T2D integration within
management of other non-communicable and infectious chronic diseases.

This systematic review aims to answer the following research questions: 1) What are the
existing integrated interventions and services delivery models for managing T2D including

GDM within multi-morbidity conditions in Africa? 2) What are the successes and
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challenges of the existing integrated management of T2D including GDM within multi-

morbidity conditions?

2. Methods

The Cochrane Handbook and systematic review study protocol [36] published by the
Cochrane Collaboration Methods Groups provides the methodological framework in
designing and conducting this systematic review to enable critical appraisal and replication.
We did register this protocol online on PROSPERO, the International prospective register

of systematic reviews, found at (https://www.crd.york.ac.uk/prospero/, registration no.

CRD42016046630).

Study design

This systematic review will only include studies of good quality based on the developed
inclusion and exclusion criteria.

Patient and public involvement

There will be no patient and/or public involvement in this study.

Search strategy for the identification of relevant studies

Our search strategy will use the controlled terms (MeSH: Medical subject heading) and
free texts. The following databases will be searched: Cochrane Library, MEDLINE,
PubMed and SCOPUS. Other database resources such as the WHO International Clinical
Trials Registry Platform, Clinicaltrials.gov, Pan African Clinical Trials Registry (PACTR)
and HINARI (Health InterNetwork Access to Research Initiative) will also be searched.
Additional search will be conducted in Google scholar. Our research will focus on articles

published and gray literature in English and French languages. Upon the extraction of

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


https://www.crd.york.ac.uk/prospero/

oNOYTULT D WN =

BMJ Open

interesting articles in other languages without any English or French abstracts, we will then
include them or get assisted by a researcher who is fluent in those languages. Since there
were not many articles regarding our review topic in our preliminary search, there will be
no starting time limits in our search but our focus will be limited to all fifty-four African
countries. However, the search will be conducted from the start of each database until the
318 December to include as many relevant studies as possible. Search Strategy will be
validated with the assistance of a Librarian.

Our search for articles will be based on the following Population, Intervention, Comparator
and Outcome (PICO) method [37] (see the table 1 below).

Table 1: PICO description table

Population Intervention Comparator QOutcomes
Adults diagnosed Partial or full Unintegrated Utilisation and
with T2D and Integrated management of effectiveness of
women diagnosed | management of T2D and GDM in Integrated

with GDM, who T2D in adults and | public primary and | management of

have other diseases | GDM in pregnant secondary T2D and GDM

in public primary women who have healthcare facilities | in public primary

and secondary other diseases in in Africa. and secondary

health care facilities | Africa healthcare facilities

in Africa within multi-
morbidity

conditions in Africa

Criteria for considering studies for this review
Studies that have assessed the integrated management of T2D and GDM within multi-
morbidity conditions in Africa will be considered, including randomised controlled trials

(RCTs), non-RCTs, quasi-randomised controlled trials (QCTs) and observational studies.
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Studies will be all kinds of interventions with different targeted participants from all
ethnicities, genders, socioeconomic, educational backgrounds and in all countries in Africa
who were diagnosed with T2D and GDM as one disease of the multi-morbidity using
standard diagnostic criteria will be eligible for inclusion. The patients who had T2D
including GDM before and after the occurrence of other diseases and the interventions to
handle both diseases will be included in this review. Interventions carried out or facilitated
by healthcare providers including community health workers in public health facilities will
also be included, providing that the focus of the intervention is to treat diseases in which
one is diabetes, specifically T2D and GDM. Studies that separately evaluated interventions
or assessing vertical programmes of T2D, GDM and other diseases, will be excluded.
Reference lists

Manual-search by (MJC and MW) lists of references of included studies, tables of contents
of relevant journals and conference abstracts for the relevant material will be conducted. A
grey literature search strategy by (JCM and MW) will be developed to conduct web-based
searches to obtain key unpublished sources in our stated search languages.

Selection of studies

Full copies of articles identified by the search, and considered to meet the inclusion criteria,
based on the title and abstract will be obtained for data synthesis. Initially, studies will be
screened using predefined inclusion and exclusion criteria. Two reviewers (JCM and MW)
will apply the criteria independently to the results of the searches, based first on titles and
abstracts only. At least two reviewers (JCM and MW) will proceed independently with the
articles selection at the same time based on our described inclusion criteria into two steps:

1) examining the title and abstract, and then, 2) reviewing the full texts. Study authors of
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eligible articles for which the full text copies are not freely accessible will be contacted to
obtain their access and additional information about them will also be requested if required.
The inclusion of an article will be made by consensus. In case the two (JCM and MW) do
not reach consensus, the decision from a third person (AR) will be required and reasons for
exclusion will be recorded. All studies which initially appear to meet inclusion criteria but
on closer inspection do not meet the inclusion criteria will also be detailed in the table of
“characteristics of excluded studies”. The preferred reporting items for systematic review
and meta-analysis (PRISMA) flow chart will be produced to facilitate transparency of the
process (See Fig. 1) [38, 39].

Types of outcome measures

Studies reporting at least one of the following outcomes will be included:

Primary outcomes

Two primary outcomes will be considered: 1) Integrated care outcome and 2) cost-
effectiveness outcome. For the integrated care outcome, the focus will be on patients
screened and/or treated for both T2D and GDM in the course of treatment of other major
diseases (e.g. HIV, tuberculosis, cardiovascular diseases, etc.) in what is known as multi-
morbidity conditions. For cost-effectiveness outcome, the focus will be on approach to
integrated diagnosis and treatment of T2D and GDM within comorbidity conditions, which
simplifies the workload and saves means of depleted health systems in Africa and helps
the patients to do not navigate different levels of health systems for their comorbidities that
positively impacts the family economies.

Secondary outcomes
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We will also consider early diagnosis through the integrated management of other diseases
as this improves clinical outcomes and strengthens health systems for the long-term results
of the integrated management of T2D diabetes including GDM within comorbidity
conditions.

Quality assessment

The quality of articles selected will be assessed using the newly developed tool, “the
Cochrane Collaboration Risk of Bias Tool (CCRBT)” and “Risk Of Bias In Non-
randomized Studies - of Interventions (ROBINS-I)” [40, 41]. The CCRBT is an appropriate
quality assessment tool for or RCTs & QCTs [41, 42]. Since the quick preliminary search
shows that there are few RCTs and QCTs to be included in this study, this single tool will
not be enough and the ROBINS-I will be used to assess the quality of non-RCTs and
observational studies [41]. These quality assessment tools encompass all aspects needed to
appraise the quality of any studies that will be selected for inclusion.

Two reviewers (JCM and MW) will independently assess the risk of bias in the included
studies and cross-checked by a third reviewer (AR).

The following individual quality elements recommended in the modified Cochrane
Collaboration tool to assess the risk of bias for RCTs (high, low, or unclear) as a judgment
for individual elements from six domains (selection, performance, attrition, reporting, and
other) [40], will be assessed for RCTs and QCTs. Likewise, the elements recommended in
the ROBINS-I to assess risk of bias for non-RCTs and observational studies (low,
moderate, serious and critical) as a judgement for individual categories from six domains
of bias (bias due to confounding, bias in selection of participants into the study, bias in

classification of interventions, bias due to deviations from intended interventions, bias due
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to missing data, bias in measurement of outcomes and bias in selection of the reported
result) [41] will also be assessed.

Any disagreements over bias between two reviewers will be settled by involving the third
review author and each bias in these domains for each study will be separately presented
in a table in the final review publication.

Data extraction and management

As above discussed, the selected citation titles and abstracts will be exported from the
search engines to Endnote X8.2 and duplicates will be removed automatically and a search
will be conducted manually to check any missed duplicates. Eligible citations will be
retrieved after the screening of titles and abstracts and full texts be sought and imported.
JCM and MW will extract data on: study ID, author’s name, country, year, type of
paper/report, form of publication, study design, comorbidity, description of the
intervention (including process, cost-effectiveness and outcomes), context of integrated
intervention (i.e. PHC, hospitals), details about participants (including number in each
group, baseline health information, demographic characteristics), length of intervention
and follow-up.

Data analysis and synthesis

We will first undertake a narrative synthesis to summarize and discuss the findings of the
included studies. We will then present findings through primary and secondary outcomes.
We will use tabular summary to synthesize individual studies characteristics and results
(intervention effects). The data synthesis will be conducted through the measurements of

effect for continuous outcomes of the included studies. Studies reporting multiple
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outcomes and outcome measures will be categories according to definitions outline in
section types of outcome measure above.

A predetermined order of preference for extracting multiple outcome measures will be used
where data is available in several formats. For RCTs preference will be to extract data that
requires the least manipulation by authors or inference by review authors. Raw values (e.g.
Means and standard deviations) rather than calculated effect size will be extracted. For
studies reporting both final values and changes from baseline for outcomes, preference will
be to extract the former. In the case of cluster-RCTs, the preference will be (i) extract
adjusted estimates reported by the study, or (ii) use raw data and inflated the standard error
(SE) data using weighting.

In case of missing data in some eligible studies, efforts will be made to contact
corresponding authors to request for clarification of all relevant information. For ongoing
studies trial authors will be contacted for further information and updates.

Statistical analysis and subgroup analysis and investigation of heterogeneity
Heterogeneity between studies will then be assessed using both x? and I? and Q statistics
where appropriate. The I? statistic estimates the percentage of total variation across studies
due to a true difference rather than chance. In general, 1> values greater than 60-70%
indicate the presence of substantial heterogeneity. We will explore sources of heterogeneity
by comparing the pooled study estimates between subgroups defined by study-level
characteristics. Subgroup analysis will be performed where heterogeneity is statistically
significant. Sensitivity analyses will be conducted to determine the potential sources of

heterogeneity. Two additional sensitivity analyses will be conducted to: (i) evaluate the
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effect of excluding studies unable to meet each quality criterion affect the overall estimate,
and (ii) evaluate the change in the results if only high-quality studies where included.

In case the identified studies are of substantial heterogeneity and where statistical pooling
is impossible, the findings will be summarizing in a narrative form by tables and figures to
facilitate in effective data presentations. Two reviewers will write the narratives
independently and later checked by other reviewers. Decisions on any disagreements will
be resolved through discussions and consensus by all reviewers in the team. We will assess
the presence of publication bias by using a funnel plot and the Egger test of bias [43].
Subgroup and sensitivity analyses will be conducted to look at the effects of certain factors
on for example: geographic region, age and gender and diabetes type of participating
patients.

Reporting of this review

This systematic review results will be reported according to preferred reporting items for
systematic review and meta-analysis (PRISMA) (see Table 2) [39].

Ethics and dissemination

Given that this is a protocol for a systematic review only using the published data, there is
no ethics approval required for this study. This systematic review will be included in JCM’s
PhD thesis, a research supervised by Christina Zarowsky (CZ) and Helen Trottier (HT). Its
findings will also be disseminated through peer-reviewed publications and conference

presentations.
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Table 2: The 27 checklist items pertain to the content of a systematic review and

meta-analysis.

Section/topic Checklist item ReDges
on page #

TITLE

Title 1 | Identify the report as a systematic review, meta-analysis, or both.

ABSTRACT

Structured summary 2 | Provide a structured summary including, as applicable: background; objectives; data sources; study
eligibility criteria, participants, and interventions; study appraisal and synthesis methods; results;
limitations; conclusions and implications of key findings; systematic review registration number.

INTRODUCTION

Rationale 3 | Describe the rationale for the review in the context of what is already known.

Objectives 4 | Provide an explicit statement of questions being addressed with reference to participants,
interventions, comparisons, outcomes, and study design (PICOS).

METHODS

Protocol and 5 | Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if

registration available, provide registration information including registration number.

Eligibility criteria 6 | Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g.,
years considered, language, publication status) used as criteria for eligibility, giving rationale.

Information sources 7 | Describe all information sources (e.g., databases with dates of coverage, contact with study authors
to identify additional studies) in the search and date last searched.

Search 8 | Present full electronic search strategy for at least one database, including any limits used, such that
it could be repeated.

Study selection 9 | State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and,
if applicable, included in the meta-analysis).

Data collection 10 | Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate)

process and any processes for obtaining and confirming data from investigators.

Data items 11 | List and define all variables for which data were sought (e.g., PICOS, funding sources) and any
assumptions and simplifications made.

Risk of bias in 12 | Describe methods used for assessing risk of bias of individual studies (including specification of

individual studies whether this was done at the study or outcome level), and how this information is to be used in any
data synthesis.

Summary measures 13 | State the principal summary measures (e.g., risk ratio, difference in means).

Synthesis of results 14 | Describe the methods of handling data and combining results of studies, if done, including measures
of consistency (e.g., I?) for each meta-analysis.

Risk of bias across 15 | Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication

studies bias, selective reporting within studies).

Additional analyses 16 | Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if

done, indicating which were pre-specified.
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RESULTS

Study selection 17 | Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons
for exclusions at each stage, ideally with a flow diagram.

Study characteristics 18 | For each study, present characteristics for which data were extracted (e.g., study size, PICOS,
follow-up period) and provide the citations.

Risk of bias within 19 | Present data on risk of bias of each study and, if available, any outcome level assessment (see item

studies 12).

Results of individual 20 | For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data

studies for each intervention group (b) effect estimates and confidence intervals, ideally with a forest plot.

Synthesis of results 21 | Present results of each meta-analysis done, including confidence intervals and measures of
consistency.

Risk of bias across 22 | Present results of any assessment of risk of bias across studies (see Item 15).

studies

Additional analysis 23 | Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression
[see Item 16]).

DISCUSSION

Summary of evidence 24 | Summarize the main findings including the strength of evidence for each main outcome; consider
their relevance to key groups (e.g., healthcare providers, users, and policy makers).

Limitations 25 | Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g.,
incomplete retrieval of identified research, reporting bias).

Conclusions 26 | Provide a general interpretation of the results in the context of other evidence, and implications for
future research.

FUNDING

Funding 27 | Describe sources of funding for the systematic review and other support (e.g., supply of data); role

of funders for the systematic review.

Figure and table legends

Figure 1: The preferred reporting items for systematic review and meta-analysis (PRISMA)

flow chart

Table 1: PICO description table

Table 2: The 27 checklist items pertain to the content of a systematic review and meta-

analysis.
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Abstract

Introduction: Multi-morbidity, defined as the co-existence of more than one chronic
condition in one person, has been increasing due to comorbid non-communicable and
infectious chronic diseases (CNCICDs). Type 2 diabetes (T2D) and gestational diabetes
mellitus (GDM) incidences within the CNCICDs conditions are increasing and
overwhelming already weak and under-resourced health care systems in Africa. There is
then an urgent need for the integrated management of CNCICDs. We aim to review the
integrated management of T2D and GDM within multi-morbidity conditions in Africa.

Methods: Studies that have assessed the integrated management of T2D and GDM within
multi-morbidity conditions in Africa will be considered based on the PICO method:
Population (adult diagnosed with T2D and GDM, who also have other diseases, non-
communicable diseases (NCDs) and infectious, in public primary and secondary health
care facilities in Africa); Intervention (integrated management of T2D and GDM, also
suffering from other diseases in Africa), Comparator (Unintegrated management of T2D
and GDM in Africa) and Outcomes (integrated management of T2D and GDM in Africa).
The following databases Cochrane Library, MEDLINE, PubMed and SCOPUS, the WHO
International Clinical Trials Registry Platform, among others will be searched. Two
reviewers (JCM, MW) will independently screen, select eligible studies, and extract data.
Discrepancies will be resolved by consensus or by a discussion with the third author (AR).
Quality of included studies will be assessed using both the newly developed tool, “the
Cochrane Collaboration Risk of Bias Tool (CCRBT)” and “Risk Of Bias In Non-

randomized Studies - of Interventions (ROBINS-I)”. A narrative synthesis of extracted data
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and meta-analysis, if necessary will be conducted and then reported according to the
preferred reporting items for systematic review and meta-analysis (PRISMA).

Ethics consideration and dissemination: By only using the published data, there is no
ethics approval required for this study. This systematic review will be included in JCM’s
PhD thesis and its findings will also be disseminated through peer-reviewed publication

and conference presentation.

Systematic review registration: PROSPERO CRD42016046630

Keywords: Type 2 diabetes, gestational diabetes, multi-morbidity, integrated care, Africa.

Strengths and limitations of this study
v Substantial search strategy to identify relevant studies will be adopted, a large
number of online databases will be searched, public health websites will be
manually searched and credible experts will be consulted.
v Study results will be assessed and reported in accordance with relevant guidelines
for quality assessment of systematic reviews.
V Scarcity of eligible studies for selection and inclusion is expected.

v Reviewers will not be blinded during data extraction and quality assessment stages.
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1. Introduction

The World Health Organisation (WHO) global report in 2016 estimated that 415-422
million adults worldwide had diabetes in 2014-2015 and that diabetes caused 5 million
deaths in 2015, with an estimated 673 billion USA dollars of total global health expenditure
in diabetes care [1, 2]. In the Africa region there were an estimated 14.2 million people
with diabetes in 2015 increasing to 34.2 million in 2040 [1, 3]. With the expected rural
depopulation causing increased exposure to urban environments and diabetogenic
lifestyles such as inactivity, obesity, depression, smoking among others, diabetes cases are
expected to increase by 54% to 642 million worldwide by 2040 [3-5].

Globally, the burden of non-communicable diseases (NCDs) is rising. Low and middle-
income countries (LMICs) are most affected by changes in patterns of population age
distributions, fertility, life expectancy, morbidity and mortality, known as the
“epidemiological transition” [6]. In Africa, especially in sub-Saharan Africa, this is
occurring against a background of continuing infectious disease epidemics (i.e., HIV and
tuberculosis), increasingly becoming a coinfection epidemic that requires an integrated
response [7]. Consequently, multi-morbidity defined as the co-existence of more than one
chronic condition in one person, has been increasing due to comorbid non-communicable
and infectious chronic diseases (CNCICDs) [8]. Given the risk factors and complex care
needs of multi-morbidity, there is a need to integrate healthcare systems, particularly
between primary and secondary health care.

The current approaches to surveillance, prevention and treatment of CNCICDs appear to

be insufficient to provide for the long-term health needs of this convergence especially in
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the context of human immunodeficiency virus (HIV) and acquired immunodeficiency
syndrome (AIDS) era, antiretroviral therapy (ART) linked concomitant metabolic
complications and HIV/AIDS allied opportunistic infectious diseases [9]. To address
this, the WHO developed the Innovative Care for Chronic Conditions (ICCC) Framework
to provide a healthcare systems roadmap that would meet the increasing needs of chronic
disease care within this growing multi-morbidity context. This framework incorporates
community, patient, healthcare and policy environment perspectives, and has been adopted
by different healthcare systems. However, it does not clearly include the infectious diseases
within the context of multi-morbidity [8] and it is then necessary to reorganise health care
services and systems to tackle this growing public health problem [8, 9].

The 2016 global diabetes report [1] emphasizes the need to reach better outcomes of
diabetes management through an integrated management, especially with NCDs such as
cardiovascular diseases as well as tuberculosis and/or HIV/AIDS. This is especially
important where the prevalence of these diseases is high. Despite calls for a shift in
approach from disease-specific interventions to the integrated delivery model [10], health
care systems in Aftrica are weak and under-resourced to provide care for the increasing
number of patients with multi-morbidities including diabetes, especially compared to high-
income settings [11].

Two types of diabetes commonly identified during adulthood are type 2 diabetes (T2D),
that is insulin resistance linked diabetes, and gestational diabetes (GDM), known as a
glucose intolerance with onset or first recognition during pregnancy. T2D can be prevented
or delayed for women with previous GDM [12-16]. The established connection between

T2D and GDM [9] does not determine how GMD is managed. It can either be managed
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alone in a diabetic clinic or preferably within integrated care at ANC and postnatal clinics,
which is a right approach for increasing multi-morbidity [17, 18].

The treatment pathway for women with GDM is through accessing antenatal care (ANC)
at the nearest health facility for their pregnancy follow-up and delivery. In contrast, only a
small proportion of women with recent GDM return for postpartum oral glucose tolerance
test, assessment and management [19-23]. The main challenge is that GDM women must
navigate fragmented health systems for their care and care of their babies and this situation
supports calls for integrated health systems and services that are easy for patients to
navigate [24].

Disease-specific or vertical programmes can be used to manage specific diseases and health
problems while strengthening fragmented health systems in Africa [25]. However, disease-
specific or stand-alone interventions are criticized for not promoting equity and
sustainability of their outcomes [26], and therefore integrated programmes to address

various NCDs such diabetes in comorbid conditions are recommended [9, 27].

Integrated care is “combining parts so that they work to form a whole (i.e., integration) in
order to optimise care and treatment to people where fragmentations in care have led to a
negative impact on their care experiences and outcomes” [28]. It describes a range of
organizational arrangements with variable nature and intensity and comprises two main
concepts: a) an organizational structure focused on economic benefits (cost-effectiveness),
or b) a way of organizing service delivery [29, 30]. We conceptualized integration based
on dynamic interactions in which formal governance is arranged, responsibilities are shared

and resources are pooled [29, 31], regardless of many other existing integration level
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models such integrated care typologies used in a recent systematic review that studied the
integration of cardiovascular diseases, hypertension and diabetes with HIV services [32].
The analysis of interactions in health systems enables us to understand the levels of
integration. They include partial integration initiatives ranging from (1) the linkage or
unstructured interactions, (2) the coordination with a committee to oversee their goal-
oriented works but keeping the separated structures, and full integration in which two
programmes are merged in their structures (funds, human resources, informational system)
and functional elements (strategic planning, resources allocation, interventions delivery)
[29, 33].

Integrated health care systems have advantages such as being associated with more
accessibility of care, improved quality and safety of care, health care cost reductions and
economic benefits for both providers and families [34, 35]. This integrated management
approach including partial and full integration initiatives, will play a key in responding and
providing the appropriate health care services to the increasing cases of multiple conditions
[32].

We aim to provide a systematic review on integrated management of T2D and GDM within
the CNCICDs conditions in Africa. The ultimate goal is to describe the emerging practices
and lessons learned from integrated management of GDM and T2D within comorbidity
conditions in Africa and the different research gaps to GDM and T2D integration within
management of other non-communicable and infectious chronic diseases.

This systematic review aims to answer the following research questions: 1) What are the
existing integrated interventions and services delivery models for managing T2D including

GDM within multi-morbidity conditions in Africa? 2) What are the successes and

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 8 of 26



Page 9 of 26

oNOYTULT D WN =

BMJ Open

challenges of the existing integrated management of T2D including GDM within multi-

morbidity conditions?

2. Methods

The Cochrane Handbook and systematic review study protocol [36] published by the
Cochrane Collaboration Methods Groups provides the methodological framework in
designing and conducting this systematic review to enable critical appraisal and replication.
We did register this protocol online on PROSPERO, the International prospective register

of systematic reviews, found at (https://www.crd.york.ac.uk/prospero/, registration no.

CRD42016046630).

Study design

This systematic review will only include studies of good quality based on the developed
inclusion and exclusion criteria.

Patient and public involvement

There will be no patient and/or public involvement in this study.

Search strategy for the identification of relevant studies

Our search strategy will use the controlled terms (MeSH: Medical subject heading) and
free texts. The following databases will be searched: Cochrane Library, MEDLINE,
PubMed and SCOPUS. Other database resources such as the WHO International Clinical
Trials Registry Platform, Clinicaltrials.gov, Pan African Clinical Trials Registry (PACTR)
and HINARI (Health InterNetwork Access to Research Initiative) will also be searched.
Additional search will be conducted in Google scholar. Our research will focus on articles

published and gray literature in English and French languages. Upon the extraction of
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interesting articles in other languages without any English or French abstracts, we will then
include them or get assisted by a researcher who is fluent in those languages. Since there
were not many articles regarding our review topic in our preliminary search, there will be
no starting time limits in our search but our focus will be limited to all fifty-four African
countries. However, the search will be conducted from the start of each database until the
318 December to include as many relevant studies as possible. Search Strategy will be
validated with the assistance of a Librarian.

Our search for articles will be based on the following Population, Intervention, Comparator
and Outcome (PICO) method [37] (see the table 1 below).

Table 1: PICO description table

Population Intervention Comparator QOutcomes
Adults diagnosed Partial or full Unintegrated Utilisation and
with T2D and Integrated management of effectiveness of
women diagnosed | management of T2D and GDM in Integrated

with GDM, who T2D in adults and | public primary and | management of

have other diseases | GDM in pregnant secondary T2D and GDM

in public primary women who have healthcare facilities | in public primary

and secondary other diseases in in Africa. and secondary

health care facilities | Africa healthcare facilities

in Africa within multi-
morbidity

conditions in Africa

Criteria for considering studies for this review
Studies that have assessed the integrated management of T2D and GDM within multi-
morbidity conditions in Africa will be considered, including randomised controlled trials

(RCTs), non-RCTs, quasi-randomised controlled trials (QCTs) and observational studies.
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Studies will be all kinds of interventions with different targeted participants from all
ethnicities, genders, socioeconomic, educational backgrounds and in all countries in Africa
who were diagnosed with T2D and GDM as one disease of the multi-morbidity using
standard diagnostic criteria will be eligible for inclusion. The patients who had T2D
including GDM before and after the occurrence of other diseases and the interventions to
handle both diseases will be included in this review. Interventions carried out or facilitated
by healthcare providers including community health workers in public health facilities will
also be included, providing that the focus of the intervention is to treat diseases in which
one is diabetes, specifically T2D and GDM. Studies that separately evaluated interventions
or assessing vertical programmes of T2D, GDM and other diseases, will be excluded.
Reference lists

Manual-search by (MJC and MW) lists of references of included studies, tables of contents
of relevant journals and conference abstracts for the relevant material will be conducted. A
grey literature search strategy by (JCM and MW) will be developed to conduct web-based
searches to obtain key unpublished sources in our stated search languages.

Selection of studies

Full copies of articles identified by the search, and considered to meet the inclusion criteria,
based on the title and abstract will be obtained for data synthesis. Initially, studies will be
screened using predefined inclusion and exclusion criteria. Two reviewers (JCM and MW)
will apply the criteria independently to the results of the searches, based first on titles and
abstracts only. At least two reviewers (JCM and MW) will proceed independently with the
articles selection at the same time based on our described inclusion criteria into two steps:

1) examining the title and abstract, and then, 2) reviewing the full texts. Study authors of
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eligible articles for which the full text copies are not freely accessible will be contacted to
obtain their access and additional information about them will also be requested if required.
The inclusion of an article will be made by consensus. In case the two (JCM and MW) do
not reach consensus, the decision from a third person (AR) will be required and reasons for
exclusion will be recorded. All studies which initially appear to meet inclusion criteria but
on closer inspection do not meet the inclusion criteria will also be detailed in the table of
“characteristics of excluded studies”. The preferred reporting items for systematic review
and meta-analysis (PRISMA) flow chart will be produced to facilitate transparency of the
process (See Fig. 1) [38, 39].

Types of outcome measures

Studies reporting at least one of the following outcomes will be included:

Primary outcomes

Two primary outcomes will be considered: 1) Integrated care outcome and 2) cost-
effectiveness outcome. For the integrated care outcome, the focus will be on patients
screened and/or treated for both T2D and GDM in the course of treatment of other major
diseases (e.g. HIV, tuberculosis, cardiovascular diseases, etc.) in what is known as multi-
morbidity conditions. For cost-effectiveness outcome, the focus will be on approach to
integrated diagnosis and treatment of T2D and GDM within comorbidity conditions, which
simplifies the workload and saves means of depleted health systems in Africa and helps
the patients to do not navigate different levels of health systems for their comorbidities that
positively impacts the family economies.

Secondary outcomes
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We will also consider early diagnosis through the integrated management of other diseases
as this improves clinical outcomes and strengthens health systems for the long-term results
of the integrated management of T2D diabetes including GDM within comorbidity
conditions.

Quality assessment

The quality of articles selected will be assessed using the newly developed tool, “the
Cochrane Collaboration Risk of Bias Tool (CCRBT)” and “Risk Of Bias In Non-
randomized Studies - of Interventions (ROBINS-I)” [40, 41]. The CCRBT is an appropriate
quality assessment tool for or RCTs & QCTs [41, 42]. Since the quick preliminary search
shows that there are few RCTs and QCTs to be included in this study, this single tool will
not be enough and the ROBINS-I will be used to assess the quality of non-RCTs and
observational studies [41]. These quality assessment tools encompass all aspects needed to
appraise the quality of any studies that will be selected for inclusion.

Two reviewers (JCM and MW) will independently assess the risk of bias in the included
studies and cross-checked by a third reviewer (AR).

The following individual quality elements recommended in the modified Cochrane
Collaboration tool to assess the risk of bias for RCTs (high, low, or unclear) as a judgment
for individual elements from six domains (selection, performance, attrition, reporting, and
other) [40], will be assessed for RCTs and QCTs. Likewise, the elements recommended in
the ROBINS-I to assess risk of bias for non-RCTs and observational studies (low,
moderate, serious and critical) as a judgement for individual categories from six domains
of bias (bias due to confounding, bias in selection of participants into the study, bias in

classification of interventions, bias due to deviations from intended interventions, bias due
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to missing data, bias in measurement of outcomes and bias in selection of the reported
result) [41] will also be assessed.

Any disagreements over bias between two reviewers will be settled by involving the third
review author and each bias in these domains for each study will be separately presented
in a table in the final review publication.

Data extraction and management

As above discussed, the selected citation titles and abstracts will be exported from the
search engines to Endnote X8.2 and duplicates will be removed automatically and a search
will be conducted manually to check any missed duplicates. Eligible citations will be
retrieved after the screening of titles and abstracts and full texts be sought and imported.
JCM and MW will extract data on: study ID, author’s name, country, year, type of
paper/report, form of publication, study design, comorbidity, description of the
intervention (including process, cost-effectiveness and outcomes), context of integrated
intervention (i.e. PHC, hospitals), details about participants (including number in each
group, baseline health information, demographic characteristics), length of intervention
and follow-up.

Data analysis and synthesis

We will first undertake a narrative synthesis to summarize and discuss the findings of the
included studies. We will then present findings through primary and secondary outcomes.
We will use tabular summary to synthesize individual studies characteristics and results
(intervention effects). The data synthesis will be conducted through the measurements of

effect for continuous outcomes of the included studies. Studies reporting multiple
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outcomes and outcome measures will be categories according to definitions outline in
section types of outcome measure above.

A predetermined order of preference for extracting multiple outcome measures will be used
where data is available in several formats. For RCTs preference will be to extract data that
requires the least manipulation by authors or inference by review authors. Raw values (e.g.
Means and standard deviations) rather than calculated effect size will be extracted. For
studies reporting both final values and changes from baseline for outcomes, preference will
be to extract the former. In the case of cluster-RCTs, the preference will be (i) extract
adjusted estimates reported by the study, or (ii) use raw data and inflated the standard error
(SE) data using weighting.

In case of missing data in some eligible studies, efforts will be made to contact
corresponding authors to request for clarification of all relevant information. For ongoing
studies trial authors will be contacted for further information and updates.

Statistical analysis and subgroup analysis and investigation of heterogeneity
Heterogeneity between studies will then be assessed using both x? and I? and Q statistics
where appropriate. The I? statistic estimates the percentage of total variation across studies
due to a true difference rather than chance. In general, 1> values greater than 60-70%
indicate the presence of substantial heterogeneity. We will explore sources of heterogeneity
by comparing the pooled study estimates between subgroups defined by study-level
characteristics. Subgroup analysis will be performed where heterogeneity is statistically
significant. Sensitivity analyses will be conducted to determine the potential sources of

heterogeneity. Two additional sensitivity analyses will be conducted to: (i) evaluate the
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effect of excluding studies unable to meet each quality criterion affect the overall estimate,
and (ii) evaluate the change in the results if only high-quality studies where included.

In case the identified studies are of substantial heterogeneity and where statistical pooling
is impossible, the findings will be summarizing in a narrative form by tables and figures to
facilitate in effective data presentations. Two reviewers will write the narratives
independently and later checked by other reviewers. Decisions on any disagreements will
be resolved through discussions and consensus by all reviewers in the team. We will assess
the presence of publication bias by using a funnel plot and the Egger test of bias [43].
Subgroup and sensitivity analyses will be conducted to look at the effects of certain factors
on for example: geographic region, age and gender and diabetes type of participating
patients.

Reporting of this review

This protocol complies with the requirements of Preferred Reporting Items for Systematic
Reviews and Meta-analyses Protocol (PRISMA-P), which is included as a supplementary
file 1. The systematic review results will be reported according to preferred reporting items
for systematic review and meta-analysis (PRISMA) [39].

Ethics and dissemination

Given that this is a protocol for a systematic review only using the published data, there is
no ethics approval required for this study. This systematic review will be included in JCM’s
PhD thesis, a research supervised by Christina Zarowsky (CZ) and Helen Trottier (HT). Its
findings will also be disseminated through peer-reviewed publications and conference

presentations.
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Figure and table legends

Figure 1: The preferred reporting items for systematic review and meta-analysis (PRISMA)
flow chart

Table 1: PICO description table

Supplementary file 1: PRISMA-P 2015 Checklist. The Preferred Reporting Items for
Systematic Reviews and Meta-analyses for Protocols 2015 (PRISMA-P 2015) checklist
was used in development of this protocol. Items 1b, 2, 4, 5b, 5c, 15d, 16 and 17 were not
applicable.

Abbreviations

AIDS: Acquired Immunodeficiency Syndrome

ANC: Antenatal Care

ART: Antiretroviral Therapy

CCRBT: Cochrane Collaboration Risk of Bias Tool

CNCICDs: Comorbid Non-Communicable and Infectious Chronic Diseases

EPHPP: Effective Public Health Practice Project

GDM: Gestational Diabetes Mellitus

HINARI: Health InterNetwork Access to Research Initiative

HIV: Human Immunodeficiency Virus

ICCC: Innovative Care for Chronic Conditions

LMICs: Low and Middle-Income Countries

MeSH: Medical subject heading

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

BMJ Open

NCDs: Non-Communicable Diseases

PACTR: Pan African Clinical Trials Registry

PICO: Population, Intervention, Comparator and Outcome

PRISMA: Preferred Reporting Items for Systematic review and Meta-Analysis

QCTs: Quasi-randomised Controlled Trials

RCTs: Randomised Controlled Trial

ROBINS-I: Risk Of Bias In Non-randomized Studies - of Interventions

SE: Standard Error

T2D: Type 2 Diabetes.

Acknowledgments

We would like to thank Sylvie Fontaine, the librarian at the paramedical library, Université
de Montréal, Canada, for her valuable contribution to search strategy development and the
the reviewers of the manuscript for their constructive inputs.

Funding

No funder.

Availability of data and materials

Not applicable.

Author contributions

MIC, and MW designed the study. MJC wrote the first manuscript of the review. MJC,
MW, AR, EM, KM, SN, HT, NL and CZ critically revised the review. All authors read and
approved the final manuscript.

Authors’ information

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 18 of 26



Page 19 of 26

oNOYTULT D WN =

BMJ Open

MJC is an MHA, MSc, MA, MPhil and PhD candidate in Public Health-Global Health.
MW is an MD, MPH and PhD candidate in Public Health. AR is an MPH and PhD in
Healthcare and Epidemiology-Global Health. EM is an MBBS and Fellow of West African
College of Physicians (FWACP) in Internal Medicine-Endocrinology. KM is a BA, HDE,
PGDip. in Health Promotion and PhD in Public Health. HT is an M.Sc and PhD in
Epidemiology. NL is MBChB, MD and Fellow of College Physicians of South Africa
(FCP-SA)-Endocrinology/Diabetology. CZ is an MD, MPH and PhD in Medical
Anthropology.

Competing interests

MIC, MW, AR, EM, KM, SN, HT, NL and CZ declare no competing interests.

Consent for publication

Not applicable.

Ethics approval and consent to participate

Not applicable.

Author details

I Département de médecine sociale et préventive, Ecole de Santé Publique, Université de

Montréal, Pavillon 7101, Avenue du Parc, Montreal, QC, H3N 1X7, Canada

2Institut de Recherche en Santé Publique de I’Université de Montréal (IRSPUM), Ecole
de Santé Publique, Université de Montréal, Pavillon 7101, Avenue du Parc, Montreal,

QC, H3N 1X7, Canada

3 Department of Medicine, Faculty of Health Science, University of Cape Town, Chronic

Disease Initiative for Africa, Cape Town, Western Cape, South Africa

4 The School of Population and Public Health, University of British Colombia,

Vancouver, Canada.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

BMJ Open Page 20 of 26

> Integrated Intervention for DIAbetes risks after GestatiOnal diabetes (IINDIAGO),
Department of Medicine, Faculty of Health Science, University of Cape Town, Cape
Town, Western Cape, South Africa

¢ University of Witwatersrand, Paediatrics and Child Health Johannesburg, Gauteng, South
Africa.

7 Centre de Recherche du Centre Hospitalier Universitaire Sainte Justine, Montréal, H3T

1C5, QC, Canada.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



Page 21 of 26

oNOYTULT D WN =

10.

11.

12.

13.

14.

15.

BMJ Open

REFERENCES

WHO. Global report on diabetes 2016  [cited 2018; Available from:
http://www.who.int/diabetes/global-report/en/.

Ogurtsova, K., et al., IDF Diabetes Atlas: Global estimates for the prevalence of
diabetes for 2015 and 2040. Diabetes Res Clin Pract, 2017. 128: p. 40-50. DOI:
10.1016/j.diabres.2017.03.024.

Day, C., Reflections from IDF-WDC 2015. British Journal of Diabetes 2016. 16.1
(2016): 37-38. Available from: https://bjd-
abcd.com/index.php/bjd/article/view/126/262.

Aguiree, F.B., A.; Cho, N.H.; Dahlquist, G.; Dodd, S.; Dunning, T. et al. , IDF
Diabetes Atlas. 2013. Available from:
http://dro.deakin.edu.au/view/DU:30060687.

Dalal, S., et al., Non-communicable diseases in sub-Saharan Africa: what we know
now. Int J Epidemiol, 2011. 40(4): p. 885-901. DOI: 10.1093/ije/dyr050.
McKeown, R.E., The Epidemiologic Transition: Changing Patterns of Mortality
and Population Dynamics. Am J Lifestyle Med, 2009. 3(1 Suppl): p. 19s-26s. DOL:
10.1177/1559827609335350.

Howard, A., A.; El-Sadr, W.,M., Integration of Tuberculosis and HIV Services in
Sub-Saharan Africa: Lessons Learned. Clinical Infectious Diseases, 2010.
50(Supplement-3):S238-44. Available from:
https://pdfs.semanticscholar.org/3fe3/829a4d36a5fa20895c¢00e3bbcd292671f52.p
df.

Oni, T., et al., Chronic diseases and multi-morbidity--a conceptual modification to
the WHO ICCC model for countries in health transition. BMC Public Health, 2014.
14: p. 575. DOI: 10.1186/1471-2458-14-575.

Levitt, N.S., et al., Chronic noncommunicable diseases and HIV-AIDS on a
collision course: relevance for health care delivery, particularly in low-resource
settings--insights from South Africa. Am J Clin Nutr, 2011. 94(6): p. 1690s-1696s.
DOI: 10.3945/ajen.111.019075.

Fleury, M.J., Integrated service networks: the Quebec case. Health Serv Manage
Res, 2006. 19(3): p. 153-65. DOI: 10.1258/095148406777888080.

Iwelunmor, J., et al., Toward the sustainability of health interventions implemented
in sub-Saharan Africa: a systematic review and conceptual framework. Implement
Sci, 2016. 11: p. 43. DOI: 10.1186/s13012-016-0392-8.

Ruchat, S.M. and M.F. Mottola, The important role of physical activity in the
prevention and management of gestational diabetes mellitus. Diabetes Metab Res
Rev, 2013. 29(5): p. 334-46. DOI: 10.1002/dmrr.2402.

Association;, A.D., The prevention or delay of type 2 diabetes. Diabetes Care, 2002.
25(4): p. 742-9. Available from: https://www.ncbi.nlm.nih.gov/pubmed/11919135.
Tuomilehto, J., et al., Prevention of type 2 diabetes mellitus by changes in lifestyle
among subjects with impaired glucose tolerance. N Engl ] Med, 2001. 344(18): p.
1343-50. DOI: 10.1056/nejm200105033441801.

Alberti, K.G. and P.Z. Zimmet, Definition, diagnosis and classification of diabetes
mellitus and its complications. Part 1: diagnosis and classification of diabetes

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://www.who.int/diabetes/global-report/en/
https://bjd-abcd.com/index.php/bjd/article/view/126/262
https://bjd-abcd.com/index.php/bjd/article/view/126/262
http://dro.deakin.edu.au/view/DU:30060687
https://pdfs.semanticscholar.org/3fe3/8f29a4d36a5fa20895c00e3bbcd29267ff52.pdf
https://pdfs.semanticscholar.org/3fe3/8f29a4d36a5fa20895c00e3bbcd29267ff52.pdf
https://www.ncbi.nlm.nih.gov/pubmed/11919135

oNOYTULT D WN =

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

BMJ Open

mellitus provisional report of a WHO consultation. Diabet Med, 1998. 15(7): p.
539-53. DOI: 10.1002/(sici)1096-9136(199807)15:7<539::Aid-dia668>3.0.Co;2-
.

Buchanan, T.A., et al., What is gestational diabetes? Diabetes Care, 2007. 30 Suppl
2:p. S105-11. DOI: 10.2337/dc07-s201.

Struckmann, V., et al., Relevant models and elements of integrated care for multi-
morbidity: Results of a scoping review. Health Policy, 2018. 122(1): p. 23-35. DOI:
10.1016/j.healthpol.2017.08.008. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/29031933.

Fealy, S.M., et al., Weighing as a stand-alone intervention does not reduce
excessive gestational weight gain compared to routine antenatal care: a systematic
review and meta-analysis of randomised controlled trials. BMC Pregnancy
Childbirth, 2017. 17(1): p. 36. DOI: 10.1186/s12884-016-1207-2. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/28095821.

Ben-Haroush, A., Y. Yogev, and M. Hod, Epidemiology of gestational diabetes
mellitus and its association with Type 2 diabetes. Diabet Med, 2004. 21(2): p. 103-
13.

Hartling, L., et al., Screening and diagnosing gestational diabetes mellitus. Evid
Rep Technol Assess (Full Rep), 2012(210): p. 1-327.

Hartling, L., et al., Benefits and harms of treating gestational diabetes mellitus: a
systematic review and meta-analysis for the U.S. Preventive Services Task Force
and the National Institutes of Health Office of Medical Applications of Research.
Ann Intern Med, 2013. 159(2): p. 123-9. DOI: 10.7326/0003-4819-159-2-
201307160-00661.

Nicklas, J.M., et al., Identifying postpartum intervention approaches to prevent type
2 diabetes in women with a history of gestational diabetes. BMC Pregnancy and
Childbirth, 2011. 11(1): p. 23. DOI: 10.1186/1471-2393-11-23. Available from:
https://doi.org/10.1186/1471-2393-11-23.

Bennett, W.L., et al., Barriers to and facilitators of postpartum follow-up care in
women with recent gestational diabetes mellitus: a qualitative study. J Womens
Health (Larchmt), 2011. 20(2): p. 239-45. DOI: 10.1089/jwh.2010.2233.

Kugel, N.L., Integrated health networks are not created equal. Frontiers of Health
Services Management, 2001. 17(4): p. 41-44.

Van Damme, W., et al., How can disease control programs contribute to health
systems strengthening in sub-Saharan Africa? Which health systems for disease
control. 2011.

Atun, R.A., et al., When do vertical (stand alone) programmes have a place in
health systems? 2008.

Haregu, T.N., et al., Integration of HIV/AIDS and noncommunicable diseases in
developing countries: rationale, policies and models. International Journal of
Healthcare, 2015. 1(1): p. 21.

Goodwin;, Understanding integrated care: a complex process, a fundamental
principle. International Journal of Integrated Care, 2013. Available from:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3653279/.

Shigayeva, A., et al., Health systems, communicable diseases and integration.
Health Policy Plan, 2010. 25 Suppl 1: p. i4-20. DOI: 10.1093/heapol/czq060.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 22 of 26


https://www.ncbi.nlm.nih.gov/pubmed/29031933
https://www.ncbi.nlm.nih.gov/pubmed/28095821
https://doi.org/10.1186/1471-2393-11-23
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3653279/

Page 23 of 26

oNOYTULT D WN =

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

BMJ Open

Tudor Car, L., et al., Integrating prevention of mother-to-child HIV transmission
(PMTCT) programmes with other health services for preventing HIV infection and
improving HIV outcomes in developing countries. Cochrane Database Syst Rev,
2011(6): p. Cd008741. DOI: 10.1002/14651858.CD008741.pub2.

Messeri, P., S. Kim, and K. Whetten, Measuring HIV services integration activities.
Journal of HIV/AIDS & Social Services, 2003. 2(1): p. 19-44.

Haldane, V., et al., Integrating cardiovascular diseases, hypertension, and diabetes
with HIV services: a systematic review. AIDS Care, 2018. 30(1): p. 103-115. DOI:
10.1080/09540121.2017.1344350.

Atun, R., et al., Integration of targeted health interventions into health systems: a
conceptual framework for analysis. Health Policy Plan, 2010. 25(2): p. 104-11.
DOI: 10.1093/heapol/czp055.

Coddington, D.C., K.D. Moore, and E.A. Fischer, Costs and benefits of integrated
healthcare systems. Healthc Financ Manage, 1994. 48(3): p. 20-4, 26, 28-9.
Henke, K.D., [What are the economic advantages of Integrated Health Care?].
Clin Res Cardiol, 2006. 95 Suppl 2: p. [i11-12. DOI: 10.1007/s00392-006-1203-z.
Higgins, J.P. and D.G. Altman, Assessing risk of bias in included studies. Cochrane
handbook for systematic reviews of interventions: Cochrane book series, 2008: p.
187-241.

Counsell, C., Formulating questions and locating primary studies for inclusion in
systematic reviews. Ann Intern Med, 1997. 127(5): p. 380-7.

Werfalli, M., et al., The prevalence of type 2 diabetes mellitus among older people
in Africa: a systematic review study protocol. BMJ Open, 2014. 4(6): p. €004747.
DOI: 10.1136/bmjopen-2013-004747.

Moher, D.L., A.; Tetzlaff, J.; Altman, D.G.;, Preferred Reporting Items for
Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med, 2009.
DOI: 10.1371/. Available from:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2707599/.

Higgins, J.P., et al., The Cochrane Collaboration's tool for assessing risk of bias in
randomised trials. BMJ, 2011. 343: p. d5928. DOI: 10.1136/bm;j.d5928. Available
from: https://www.ncbi.nlm.nih.gov/pubmed/22008217.

Sterne, J.A., et al., ROBINS-I: a tool for assessing risk of bias in non-randomised
studies of interventions. BMJ, 2016. 355: p. 14919. DOI: 10.1136/bm;.i4919.
Available from: https://www.ncbi.nlm.nih.gov/pubmed/27733354.

Armijo-Olivo, S., et al., Assessment of study quality for systematic reviews: a
comparison of the Cochrane Collaboration Risk of Bias Tool and the Effective
Public Health Practice Project Quality Assessment Tool: methodological research.
J Eval Clin Pract, 2012. 18(1): p. 12-8. DOI: 10.1111/j.1365-2753.2010.01516.x.
Ukoumunne, O., et al., Methods for evaluating area-wide and organisation-based
interventions in health and health care: a systematic review. Health Technology
Assessment (Winchester, England), 1999. 3(5): p. 11i-92.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2707599/
https://www.ncbi.nlm.nih.gov/pubmed/22008217
https://www.ncbi.nlm.nih.gov/pubmed/27733354

oNOYTULT D WN =

Identification

Sereening

Eligibility

Included

BMJ Open

# of records identified through # of additional records

database scarching

identified through other sources

!

!

| # of records after duplicates removed |

l

# of records screened |—>| # of records excluded

l

# of full-text articles # of full-text articles
assessed for eligibility excluded, with reasons

|

# of studies included in
qualitative synthesis

l

# of studies included in
quantitative synthesis
(meta-analysis)

Fig. 1-PRISMA flowchart for systematic review

90x127mm (300 x 300 DPI)

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 24 of 26



Page 25 of 26 BMJ Open

oNOYTULT D WN =

39

PRISMA-P 2015 Checklist

This checklist has been adapted for use with protocol submissions to Systematic Reviews from Table 3 in Moher D et al: Preferred reporting
items for systematic review and meta-analysis protocols (PRISMA-P) 2015 statement. Systematic Reviews 2015 4:1

Section/topic 1+ . Checklist item |inormation reportediine |
i i ist i _

|ADMINISTRATIVE INFORMATION

Title

| Identification ‘1a |Identify the report as a protocol of a systematic review ‘ & ‘ |:| |1

| Update ‘1b |If the protocol is for an update of a previous systematic review, identify as such ‘ |:| ‘ |:| |

Registration 2 If registered, provide the name of the registry (e.g., PROSPEROQO) and registration number in the |E |:| 3,8
Abstract

‘Authors

Contact 3a Pro_\{lde name, institutional affll_latlon, and e-mail address of all protocol authors; provide physical |E |:| 1,17-18

mailing address of corresponding author

| Contributions ‘3b |Describe contributions of protocol authors and identify the guarantor of the review ‘ & ‘ |:| |17

Amendments 4 If the protocol_ represents_ an ame_ndment of a previously com_plet_ed or published protocol, identify |:| |:|
as such and list changes; otherwise, state plan for documenting important protocol amendments

|Suppon

| Sources ‘Sa |Indicate sources of financial or other support for the review ‘ X ‘ [] |17 (No funder)

| Sponsor ‘Sb |Provide name for the review funder and/or sponsor ‘ |:| ‘ |:| |

' Role of . S . . . |:| |:|

sponsor/funder 5¢c  |Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in developing the protocol ‘ ‘ ‘

INTRODUCTION

|Rationa|e ‘6 |Describe the rationale for the review in the context of what is already known ‘ & ‘ |:| |4-7
Provide an explicit statement of the question(s) the review will address with reference to |E |:| 7-8

L participants, interventions, comparators, and outcomes (PICO)
Objectives 7
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2

Line
number(s)

METHODS
Specify the study characteristics (e.g., PICO, study design, setting, time frame) and report |E |:| 9
Eligibility criteria 8 characteristics (e.g., years considered, language, publication status) to be used as criteria for
eligibility for the review
. Describe all intended information sources (e.g., electronic databases, contact with study authors, & |:| 8
Information sources 9 : . : )
trial registers, or other grey literature sources) with planned dates of coverage
Search strategy 10 Ere_sent draft of _search strategy to be used for at least one electronic database, including planned |E |:| 8-9
limits, such that it could be repeated
'STUDY RECORDS
| Data management ‘11a ‘Describe the mechanism(s) that will be used to manage records and data throughout the review ‘ & ‘ |:| ‘13
Selection process 11b State the process that_ will pe used for_ selecfurjg_ §tud|es (_e.g., t.wo '|ndependent re_wewers) through & |:| 10
each phase of the review (i.e., screening, eligibility, and inclusion in meta-analysis)
Data collection 11c Describe planned method of extracting data from reports (e.g., piloting forms, done independently, & |:| 9-11
process in duplicate), any processes for obtaining and confirming data from investigators
Data items 12 List and define all varlable_s for whlch_ datfa\.W|II_ be sought (e.g., PICO items, funding sources), any & |:| 9-11
pre-planned data assumptions and simplifications
Outcomes and 13 List and define all outcomes for which data will be sought, including prioritization of main and |E |:| 11-12
prioritization additional outcomes, with rationale
. L Describe anticipated methods for assessing risk of bias of individual studies, including whether & |:| 12-13
Risk of bias in S ) L . ; .
T . 14  |this will be done at the outcome or study level, or both; state how this information will be used in
individual studies d :
ata synthesis
DATA
‘15a ‘Describe criteria under which study data will be quantitatively synthesized ‘ X ‘ [] ‘13-15
If data are appropriate for quantitative synthesis, describe planned summary measures, methods & |:| 13-15
15b |of handling data, and methods of combining data from studies, including any planned exploration
Synthesis of consistency (e.g., | 2, Kendall’s tau)
15¢ Describe any proposed additional analyses (e.g., sensitivity or subgroup analyses, meta- |E |:| 13-15
regression)
‘15d ‘If guantitative synthesis is not appropriate, describe the type of summary planned ‘ |:| ‘ |:| ‘
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Section/topic Checklist item
number(s)
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Meta-bias(es)

Specify any planned assessment of meta-bias(es) (e.g., publication bias across studies, selective
reporting within studies)

D

D

Confidence in
cumulative evidence

17

Describe how the strength of the body of evidence will be assessed (e.g., GRADE)

]

]
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