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Abstract 

Background Lifestyle interventions are key to the control of diabetes and the prevention of complications, especially 
when used with pharmacological interventions. This protocol aims to review the effectiveness of lifestyle interven‑
tions in relation to nutrition and physical activity within the West African region. This systematic review and meta‑
analysis seeks to understand which interventions for lifestyle modification are implemented for the control of diabetes 
in West Africa at the individual and community level, what evidence is available on their effectiveness in improving 
glycaemic control and why these interventions were effective.

Methods We will review randomised control trials and quasi‑experimental designs on interventions relating to physi‑
cal activity and nutrition in West Africa. Language will be restricted to English and French as these are the most widely 
spoken languages in the region. No other filters will be applied. Searching will involve four electronic databases 
— PubMed, Scopus, Africa Journals Online and Cairn.info using natural‑language phrases plus reference/citation 
checking.

Two reviewers will independently screen results according to titles and abstracts against the inclusion and exclusion 
criteria to identify eligible studies. Upon full‑text review, all selected studies will be assessed using Cochrane’s Col‑
laboration tool for assessing the risk of bias of a study and the ROBINS‑I tool before data extraction. Evidence will be 
synthesised narratively and statistically where appropriate. We will conduct a meta‑analysis when the interventions 
and contexts are similar enough for pooling and compare the treatment effects of the interventions in rural to urban 
settings and short term to long term wherever possible.

Discussion We anticipate finding a number of studies missed by previous reviews and providing evidence 
of the effectiveness of different nutrition and physical activity interventions within the context of West Africa. This 
knowledge will support practitioners and policymakers in the design of interventions that are fit for context and pur‑
pose within the West African region.
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Background
Diabetes is a chronic disease estimated to affect 537 
million adults worldwide. According to the World 
Health Organization, 1.5 million deaths are directly 
attributable to diabetes annually, and this dispropor-
tionately affects populations in developing countries. 
This same population is often at higher risk of late 
diagnosis, poor clinical management and its associated 
microvascular and/or cardiovascular complications [1].

The West African region — home to 16 develop-
ing economies — is still reeling from the impact of 
the COVID-19 pandemic. The rapidly changing socio-
cultural environment, demographics and economic 
conditions further threaten to worsen the burden of 
noncommunicable diseases such as diabetes within the 
region [2, 3]. With less than 7 years to meet the United 
Nations Sustainable Development Goal 3.4 target of 
reducing by a third premature mortality from noncom-
municable diseases, greater investment in interventions 
that bridge the gaps in service delivery, programme 
design and policy implementation will be required.

The 2023 Standards of Care in Diabetes of the Ameri-
can Diabetes Association (ADA) names, among many 
others, physical activity and medical nutrition therapy 
as interventions to facilitate positive health behaviours 
to improve outcomes for diabetes [4]. Physical activity 
includes all movements that increase energy expendi-
ture such as walking, housework, gardening, swim-
ming, dancing, yoga, aerobic activities and resistance 
training. Exercise, on the other hand, is structured 
and tailored towards improving physical fitness. Inter-
ventions for physical activity and exercise are both 
recommended for better glycaemic control [5]. ADA 
recommends at least 150  min or more of moderate to 
vigorous exercise a week and encourages an increase 
in non-sedentary physical activity among people liv-
ing with type 2 diabetes. The goal of interventions for 
nutrition therapy is to manage weight, achieve indi-
vidual glycaemic control targets and prevent compli-
cations. ADA recommends that nutrition therapy and 
counselling, under the guidance of a registered dieti-
cian, is administered to patients with type 2 diabetes 
with emphasis on managing energy balance, dietary 
protein, carbohydrate and fat intake and alcohol con-
sumption [4].

Rationale
There is evidence available supporting the effective-
ness of physical activity and nutrition interventions to 
achieve glycaemic control and improve overall cardio-
metabolic health in other populations [6–8]. However, 
there is not much evidence of its effectiveness in the 
West African population. Those that are documented 
in literature exist in fragmented, regional spaces, and 
the West African context could be easily lost in larger 
studies such as Sagastume et  al. [9]. O’Donoghue and 
colleagues [10] reviewed randomised control trials on 
lifestyle interventions from low- and middle-income 
countries. However, the sheer geographical breadth 
of studies represented within the review, the diversity 
of populations, differences in health system structures 
and priorities [11] and cultural and socio-economic 
contexts included in the review pose a challenge to 
generalisation of study findings to the West African 
population. Also, controversies remain on what type 
of nutrition therapy or meal plans work best for peo-
ple with diabetes [12], whether structured self-man-
agement education yields greater benefit for patients 
[13] and whether exercise, its duration or intensity has 
varying effect on glycaemic control in patients with dia-
betes [14, 15]. The aforementioned present the need to 
assemble existing studies and synthesise what is known 
about their effectiveness. Knowledge of what exists 
would shape future interventions for diabetes control 
in West Africa.

Objectives
This review will seek to address the following questions:

1. Which individual-level interventions for lifestyle 
modification are available for the control of type 2 
diabetes in adults West Africa?

2. What is the effectiveness of the available individual 
level interventions for lifestyle modification in gly-
caemic control?

3. Which community-level interventions for lifestyle 
modification are implemented for the control of dia-
betes in West Africa?

4. What is the effectiveness of community level inter-
ventions for lifestyle modification in improving gly-
caemic control?

Systematic review registration This systematic review has been registered in the International Prospective Register 
for Systematic Reviews — PROSPERO, with registration number CRD42023435116. All amendments to this protocol 
during the process of the review will be explained accordingly.
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5. Which factors influence the effectiveness of glycae-
mic control interventions at the individual and com-
munity level?

Methods
Criteria for considering studies for this review
The Population, Intervention, Comparison, Outcome and 
Studies (PICOS) framework will be used in determining 
inclusion for the study.

Population
Adults aged 18 years and older living in West Africa with 
previously or newly diagnosed type 2 diabetes. We will 
not consider type 1 diabetes and paediatric and gesta-
tional diabetes mellitus.

Intervention
All lifestyle interventions relating to physical activity and 
nutrition will be considered. Physical activity will include 
low, moderate and high intensity exercises. Non-seden-
tary everyday movement such as walking, gardening and 
housework will be considered so long as it is delivered 
in a regimen and has been measured. Interventions for 
nutrition will include vegetarian, low carbohydrate diet, 
low fat or plant-based diet. For the purpose of this review, 
interventions for alcohol reduction will be considered as 
a part of nutrition. The duration of intervention could be 
short-term interventions which we define as 3 months or 
less or long-term intervention which we define as greater 
than 3 months. We define individual-level interventions 
as those targeted at the individual patient, such as one-
on-one counselling or structured education programmes 
delivered to an individual. Community-level interven-
tions are those implemented at the broader community 
or population level, such as public awareness campaigns 
and community-based physical activity programmes. In 
all situations, interventions could be provider-led, and 
group-based or individually based activities will be con-
sidered in the review.

Control
The control will be usual care or no intervention.

Outcome
The primary outcome of interest to this review is gly-
caemic control as indicated by glycated haemoglobin 
(HBA1c) values. Despite objections to the preference 
of HBA1c for diagnosing diabetes by some research-
ers based on the cost and biological variation [16], it is 
generally regarded as a reliable metric for glycaemic 
improvement in clinical trials [17]. We will say an inter-
vention improves glycaemic control when there is a clini-
cally significant reduction of HbA1c of greater 5 mmol/

mol or 0.5% of HbA1c from pre-intervention baseline 
[18]. If there is a non-clinically significant reduction in 
HbA1c of less than 5  mmol/mol or 0.5% of HbA1c, no 
reduction or an increase in HbA1c from pre-intervention 
baseline, we will say that intervention does not improve 
glucose control.

Studies
Eligible study designs will be limited to randomised con-
trol trials and quasi-experimental studies such as pretest 
and posttest study designs, nonequivalent control group 
designs and controlled observational studies that attempt 
to establish causal relationships between the intervention 
and the outcomes.

Search
We will search four online databases (PubMed, Scopus, 
Africa Journals Online and Cairn.info) for articles pub-
lished from 2000 to 31st August 2024 We will also search 
websites of relevant government agencies and non-gov-
ernmental organisations such as PATH and Sante Dia-
bete for programme reports, evaluations and relevant 
publications and clinical trial registries for ongoing or 
recently completed trials (summarised in Additional File 
1, PRISMA_2020_Search flowchart.docx attached). In 
order not to miss any relevant study, we will also search 
through the reference list and bibliographies of included 
studies.

Search strategy
Search terms we will use include “diabetes”, “lifestyle 
modification”, “physical activity”, “nutrition” and their 
synonyms, and MESH terms. (Additional File 2, Search 
strategy.docx) detail the full search strategy and a sam-
ple search for PubMed. Language will be restricted to 
English and French as these are the most widely used for 
scholarly publications and reports within the region. No 
other filters will be applied. A search alert will be cre-
ated to update on any new studies, while the search and 
screening process is ongoing.

Study selection and management
Two reviewers will independently screen search results 
according to titles and abstracts against the inclusion and 
exclusion criteria to identify eligible studies (see Addi-
tional file  3, Algorithm for Screening.docx). Duplicates 
and irrelevant titles and abstracts will be removed. A 
third reviewer will settle discrepancies through a consen-
sus. A full-text review of all selected studies will then be 
conducted against the inclusion criteria to identify stud-
ies to be included for analysis. Search results will be man-
aged using the Rayyan software platform to facilitate the 
screening process.
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Study risk‑of‑bias assessment
All selected studies will be assessed using Cochrane’s 
Collaboration tool for assessing the risk of bias of a study. 
For the risk-of-bias assessment of non-randomised stud-
ies, we will use the ROBINS-I tool. Judging from quotes 
from the authors, two independent reviewers will rate 
studies as either low risk, high risk or unclear, and a third 
reviewer will settle discrepancies if there are any. A sensi-
tivity analysis will be conducted to evaluate the impact of 
high-risk studies on the overall analysis before a decision 
to exclude studies will be done.

Data extraction and management
For each of the studies selected, the following data will 
be extracted independently on a data collection form in 
Microsoft Excel by two reviewers: (1) first author’s last 
name; (2) year of publication; (3) country; (4) study set-
ting; (5) characteristics of participants, sample size and 
mean age; (6) type of intervention, frequency and dura-
tion; (7) characteristics of control group; (8) pre-inter-
vention baseline HbA1c; (9) post-intervention HbA1c; 
(10) any other outcomes if reported; and (11) author’s 
conclusions. We will contact authors for missing data or 
to clarify data. We will first attempt to contact the cor-
responding authors of the included studies via email, pro-
viding a clear timeline for their response. If the authors 
do not respond within 4 weeks, we will send a follow-up 
email. If the authors do not respond, we will proceed with 
the data synthesis and clearly report the missing informa-
tion and its potential impact on the overall findings in the 
limitations section of the review.

Strategy for data synthesis
We will estimate the effect of the intervention using the 
relative risk for the number achieving glycaemic control 
as our primary outcome. If other effect estimates are pro-
vided, we will convert between estimates where possible. 
Measures of precision will be at 95% confidence inter-
vals which will be computed using the participants per 
treatment group rather than the number of intervention 
attempts. Study authors will be contacted if there is the 
need for further information or clarification about meth-
ods used in analysing results. If the author of selected 
articles cannot be reached for clarification, we will not 
report confidence intervals or p-values for which clari-
fication is needed. When both pre-intervention baseline 
and endpoint measures are reported, endpoint measures 
and their standardised deviation will be used.

We will conduct a meta-analysis when the inter-
ventions and contexts are similar enough for pooling. 
Since heterogeneity is expected a priori due to age, sex 
and study setting, i.e. whether urban or rural, we will 

estimate the pooled treatment effect estimates and its 
95% confidence interval controlling for these variables. 
Forest plots will be used to visualise the data and extent 
of heterogeneity among studies. We will conduct a sen-
sitivity analysis to explore the influence of various fac-
tors on the effect size of only the primary outcome, that 
is glycaemic control. Any post hoc sensitivity analy-
ses that may arise during the review process will be 
explained in the final report.

We will use a cluster-based analysis when analysing 
interventions at the community level. When both indi-
vidual- and cluster-level factors are reported, we will 
use cluster-level data for our analysis taking into con-
sideration their design effect. We intend to perform a 
thematic, qualitative analysis in determining the factors 
that influence the effectiveness of identified interven-
tions at the community level.

Discussion
We anticipate retrieving data about the West African 
context on the effectiveness of physical activity and 
nutrition interventions on improving glycaemic control 
in patients living with an established type 2 diabetes. 
This information will guide practitioners and policymak-
ers to design interventions that are fit for context and 
purpose within West Africa and Africa, by extension.

Abbreviations
ADA  American Diabetes Association
PRISMA  Preferred Reporting Items for Systematic Reviews and Meta‑Analyses
PICOS  Population, Intervention, Comparison, Outcome and Studies
HBA1c  Glycated haemoglobin

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s13643‑ 024‑ 02555‑8.

Additional file 1: Figure 1. PRISMA 2020 flow diagram for new systematic 
reviews which included searches of databases, registers and other sources.

Additional file 2. Describes search concepts, includes a sample search for 
PubMed. Table 1. PubMed search strategy.

Additional file 3: Figure 2. Decision‑making flowchart for screening.

Acknowledgements
This research was funded by the NIHR Global Health Research Centre for 
Non‑Communicable Disease Control in West Africa using UK aid from the UK 
government to support global health research. The views expressed in this 
publication are those of the author(s) and not necessarily those of the NIHR or 
the UK government.

Authors’ contributions
EBP prepared the initial draft of the manuscript; all authors reviewed, provided 
feedback and approved this version of the protocol. EBP will be the guarantor 
of the review.

Funding
This review is funded by the National Institution for Health and Care Research 
(NIHR) with grant number NIHR203246. The funding body played no role in 
the development of this protocol.

https://doi.org/10.1186/s13643-024-02555-8
https://doi.org/10.1186/s13643-024-02555-8


Page 5 of 5Peprah et al. Systematic Reviews          (2024) 13:226  

Availability of data and materials
The datasets used and/or analysed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
This review is in connection with executing the protocol titled: “Strengthen‑
ing Capacity for NCD Control in West Africa: Phase 1 Study – Deepening 
Understanding of Contextual Influences and Effective Pathways to Prevention, 
Diagnosis and Primary Care Management and Referral of NCD”. The protocol 
has received ethical clearance from the Ghana Health Service Ethics Review 
Committee (ERC) (Protocol ID No: GHS‑ERC 013/02/23).

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Ghana College of Physicians and Surgeons, Accra, Ghana. 2 London School 
of Hygiene and Tropical Medicine, London, UK. 3 University of Ghana, Accra, 
Ghana. 4 Ghana Health Service, Accra, Ghana. 

Received: 28 October 2023   Accepted: 3 May 2024

References
 1. Glazier RH, Bajcar J, Kennie NR, Willson K. A systematic review of interven‑

tions to improve diabetes care in socially disadvantaged populations. 
Diabetes Care. 2006;29(7):1675–88.

 2. Atun R, Davies JI, Gale EAM, Bärnighausen T, Beran D, Kengne AP, et al. 
Diabetes in sub‑Saharan Africa: from clinical care to health policy. Lancet 
Diabetes Endocrinol. 2017;5(8):622–67.

 3. Gordon Patti K, Kohli P. COVID’s impact on non‑communicable diseases: 
what we do not know may hurt us. Curr Cardiol Rep. 2022;24(7):829–37.

 4. ElSayed NA, Aleppo G, Aroda VR, Bannuru RR, Brown FM, Bruemmer D, 
et al. 5. Facilitating positive health behaviors and well‑being to improve 
health outcomes: standards of care in diabetes—2023. Diabetes Care. 
2023;46(Supplement_1):S68‑96.

 5. Caspersen CJ, Powell KE, Christenson GM. Physical activity, exercise, and 
physical fitness: definitions and distinctions for health‑related research. 
Public Health Rep Wash DC 1974. 1985;100(2):126–31.

 6. Warburton DER, Nicol CW, Bredin SSD. Health benefits of physical activity: 
the evidence. CMAJ Can Med Assoc J. 2006;174(6):801–9.

 7. Greaves CJ, Sheppard KE, Abraham C, Hardeman W, Roden M, Evans 
PH, et al. Systematic review of reviews of intervention components 
associated with increased effectiveness in dietary and physical activity 
interventions. BMC Public Health. 2011;11:119.

 8. Hamasaki H. Daily physical activity and type 2 diabetes: a review. World J 
Diabetes. 2016;7(12):243.

 9. Sagastume D, Siero I, Mertens E, Cottam J, Colizzi C, Peñalvo JL. The 
effectiveness of lifestyle interventions on type 2 diabetes and gestational 
diabetes incidence and cardiometabolic outcomes: a systematic review 
and meta‑analysis of evidence from low‑ and middle‑income countries. 
eClinicalMedicine. 2022;53:101650.

 10. O’Donoghue G, O’Sullivan C, Corridan I, Daly J, Finn R, Melvin K, et al. 
Lifestyle interventions to improve glycemic control in adults with type 2 
diabetes living in low‑and‑middle income countries: a systematic review 
and meta‑analysis of randomized controlled trials (RCTs). Int J Environ Res 
Public Health. 2021;18(12):6273.

 11 Mounier‑Jack S, Mayhew SH, Mays N. Integrated care: learning between 
high‑income, and low‑ and middle‑income country health systems. 
Health Policy Plan. 2017;32(Suppl 4):iv6‑12.

 12. 5. Facilitating positive health behaviors and well‑being to improve health 
outcomes: standards of care in diabetes—2023 | Diabetes Care | Ameri‑
can Diabetes Association. Available from: https:// diabe tesjo urnals. org/ 

care/ artic le/ 46/ Suppl ement_1/ S68/ 148055/ 5‑ Facil itati ng‑ Posit ive‑ Health‑ 
Behav iors‑ and‑ Well. [cited 2023 May 8].

 13. Lamptey R, Amoakoh‑Coleman M, Barker MM, Iddi S, Hadjiconstantinou 
M, Davies M, et al. Change in glycaemic control with structured diabetes 
self‑management education in urban low‑resource settings: multicentre 
randomised trial of effectiveness. BMC Health Serv Res. 2023;23(1):199.

 14. Çolak TK, Acar G, Dereli EE, Özgül B, Demirbüken İ, Alkaç Ç, et al. Associa‑
tion between the physical activity level and the quality of life of patients 
with type 2 diabetes mellitus. J Phys Ther Sci. 2016;28(1):142–7.

 15. Munan M, Dyck RA, Houlder S, Yardley JE, Prado CM, Snydmiller G, et al. 
Does exercise timing affect 24‑hour glucose concentrations in adults with 
type 2 diabetes? A follow up to the exercise‑physical activity and diabetes 
glucose monitoring study. Can J Diabetes. 2020;44(8):711‑718.e1.

 16. Higgins T. HbA1c for screening and diagnosis of diabetes mellitus. Endo‑
crine. 2013;43(2):266–73.

 17. American Diabetes Association. 6. Glycemic targets: standards of medical 
care in diabetes—2021. Diabetes Care. 2020;44(Supplement_1):S73‑84.

 18. Lenters‑Westra E, Schindhelm RK, Bilo HJG, Groenier KH, Slingerland RJ. 
Differences in interpretation of haemoglobin A1c values among diabetes 
care professionals. Neth J Med. 2014;72(9):462–6.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://diabetesjournals.org/care/article/46/Supplement_1/S68/148055/5-Facilitating-Positive-Health-Behaviors-and-Well
https://diabetesjournals.org/care/article/46/Supplement_1/S68/148055/5-Facilitating-Positive-Health-Behaviors-and-Well
https://diabetesjournals.org/care/article/46/Supplement_1/S68/148055/5-Facilitating-Positive-Health-Behaviors-and-Well

	Effectiveness of lifestyle interventions for glycaemic control among adults with type 2 diabetes in West Africa: a systematic review and meta-analysis protocol
	Abstract 
	Background 
	Methods 
	Discussion 
	Systematic review registration 

	Background
	Rationale
	Objectives

	Methods
	Criteria for considering studies for this review
	Population
	Intervention
	Control
	Outcome
	Studies

	Search
	Search strategy
	Study selection and management
	Study risk-of-bias assessment
	Data extraction and management
	Strategy for data synthesis

	Discussion
	Acknowledgements
	References


