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Abstract

Introduction

Africa’s older population is increasing and this, necessitates the development of interven-
tions to promote healthy ageing. Nutrition is a key determinant of healthy ageing and local
contextual evidence is needed to inform nutritional intervention development in Africa.
There are already reviews on nutritional status and food insecurity in older adults in Africa.
However, a synthesis of nutrition interventions targeting older people specifically, is lacking.
Therefore, this protocol describes a scoping review that aims to systematically synthesise
current evidence on nutrition interventions for older people in Africa.

Methods

The review will involve: a review of available reviews on nutrition in older people in Africa
(Phase 1); a review of nutrition interventions developed or implemented among older people
in Africa (Phase 2); and consultation with local nutrition stakeholders in Zimbabwe, and The
Gambia to contextualise Phase 1 and 2 findings and solicit insights not in the published litera-
ture (Phase 3). Searches for Phases 1 and 2 will include bibliographic databases (MEDLINE,
EMBASE, Web of Science, African Journals Online, African Index Medicus) and grey litera-
ture sources (i.e. relevant websites). Title, abstract, and full-text screening will be conducted
in duplicate, data extracted using piloted tools and findings summarised using descriptive sta-
tistics and narrative text. Phase 3 will be conducted using hybrid workshops, audio-recorded,
detailed notes taken, and findings combined with those from Phases 1 and 2.
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Conclusion

The findings of this review will summarise current evidence on nutrition in older people in
Africa and inform nutrition intervention development. The findings will be presented in con-
ferences, meetings, and published open access.

Trial registration

This scoping review has been registered in OSF, registration DOI: https://doi.org/10.17605/
OSF.IO/FH74T.

Introduction

The global population is increasing through an unprecedented and sustained demographic
transition, characterized by increasing longevity and reduced fertility rates [1]. In 2017, the
global population was 7.6 billion, and is projected to peak at 9.7 billion in 2064 before falling to
8.8 billion by 2100 [2]. Older adults comprise an ever growing proportion of the current global
population [1, 3]. As such, multimorbidity and disability levels are expected to rise, creating
pressure on health and social care systems, thus emphasising the vital role of preventive inter-
ventions [4] to maximise healthy ageing i.e., developing and maintaining physical and mental
capacities for both healthy and unhealthy people, and across the life-course, to improve well-
being in older age [3].

The number of Africans aged >60 years is expected to triple in the next three decades: from
74.4 million in 2020 to 235.1 million in 2050 [5]. This reality calls for interventions to facilitate
healthy ageing and to cushion economies and health systems, from negative impacts of rapid
and unhealthy ageing [6]. To ensure cost-effectiveness and reduce resource waste, interven-
tions should be informed by local and contextual evidence [7]. However, research and evi-
dence synthesis on health ageing in older adults in Africa are scarce, although emerging. For
example, Naidoo et al. [8] are currently synthesising current evidence on physical activity
interventions in older people in sub-Saharan Africa (SSA) to inform future interventions [8].
Apart from physical activity [9], diet is a fundamental determinant of, and risk to, healthy age-
ing [9]. Healthy diets (e.g., high in fruit and vegetables, fish, whole grains) are associated with
longevity, and better cognitive, musculoskeletal and cardiometabolic health [10], while less
healthy diets (e.g., high in sugar and sodium, low in fruit and vegetables) are important risk
factors of chronic diseases such as cancer, cardiovascular disease, and type 2 diabetes [11].

Our preliminary literature search has found that available reviews on nutrition in older
adults in Africa have synthesised descriptive studies and focussed on: nutrition and health sta-
tus [12], nutrition status and associated factors [13] and food insecurity [14]. Of these three
reviews, all urgently called for nutritional interventions: however, our preliminary literature
search did not identify any existing or ongoing reviews focussed on any aspect of nutrition
interventions targeted at older adults in Africa. Nevertheless, we identified a few studies docu-
menting the implementation of nutrition interventions among older adults in Africa. There-
fore, to inform current and future nutrition interventions in older adults in Africa, this
protocol describes a scoping review aiming to synthesise available evidence on nutrition and
nutrition interventions for older people. Particularly, the review will seek to explore the types,
design, implementation, delivery, and evaluation of such interventions. The review will com-
prise of three interlinked phases described in more detail in the methods section: Phase 1
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(review of reviews on nutrition in older people in Africa); Phase 2 (review of empirical studies

describing nutrition interventions (both nutrition-specific (e.g. supplementation) and nutri-
tion-sensitive (e.g. cash transfers)) in older people in Africa); and Phase 3 (consultation with
local stakeholders on Phase 1 and 2 findings to gain contextual insights not in the published lit-
erature). The scoping review will inform the development of nutrition interventions in Africa,
and more specifically and immediate a healthy ageing intervention in Zimbabwe as part of a
wider project on health ageing in Africa.

Methods

A scoping review is appropriate for evidence synthesis in this case, as this design is ideal for

areas where evidence is emergent, few randomised trials relevant to a given context exist, and

where the aim is to generate evidence beyond intervention effectiveness [15]. This scoping
review will be conducted using steps from a framework proposed by Arksey and O’Malley [16]
and further proposals by Levac et al. [15] as described below.

Research questions

Table 1 shows the intervention characteristics, research questions, and related review phases.

Literature search and selection

Phase 1: Review of nutrition reviews.

Published reviews will be searched in five databases

MEDLINE and EMBASE (through Ovid); Web of Science, African Index Medicus and African

Table 1. Intervention aspects and research questions to be addressed by the review and relevant review phases.

Intervention
characteristic

Types

Design

Implementation

Evaluation

Review questions (RQs)

1. What types of nutrition interventions have
been mplemented for older adults living in
Africa?

2. What are the components of implemented
interventions?

3. Who and what should nutrition interventions
target?

4. How have interventions been designed?

5. How have interventions been (or can be)
implemented?

6. What implementation approaches influence
intervention uptake, acceptability, feasibility, and
effectiveness?

7. What is the cost and sustainability of
implemented interventions?

8. How have the interventions been evaluated?

Description

Interventions which have been implemented in empirical studies will
be categorised based on characteristics such as function (e.g.,
behaviour change, nutrient supplementation); disease or condition
targeted; target prevention level (primary, secondary, tertiary) *

Components of interventions' e.g., leaflets and group counselling for
education interventions

Based on reviews of descriptive studies, describe who (e.g.,
sociodemographic of older adults) and what (e.g., sarcopenia,
malnutrition, obesity) the nutrition interventions target

Explore evidence base, theory of change and/or behavioural
framework, end-user engagement used to develop interventions.

Implementation characteristics including setting (community,
rehabilitation); intervention duration; approach (individual versus
group) and mode of delivery (e.g., peers, health workers)

Implementation approaches (e.g., incentivisation) and contextual
factors that influence uptake, acceptability, feasibility, and
effectiveness

Costing of interventions, or components of intervention, and/or their
sustainability

Study types (e.g., randomised controlled trials, quasi-experimental,
process evaluation, cost evaluation) and primary and secondary
outcomes used to evaluate interventions and their delivery.

Phase involved in
answering RQs

Phase 2, and 3

Phase 2

Phase 1

Phase 2

Phase 1,2, 3

Phase 2

Phase 2

*Primary prevention aims to prevent development of disease or clinical conditions by targeting risk factors; Secondary prevention aims to target pre-symptomatic

disease and prevention of disease symptoms through interventions such as screening; Tertiary prevention aims to target developed disease and disability to promote

functional ability, increase quality of life, limit disability and delay death [17].

1The review will not be interested in specific foods as this will vary considerably

https://doi.org/10.1371/journal.pone.0313036.t001
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Journals Online. Systematic searches, without time restrictions, will combine four concepts
and their synonyms: older adults, nutrition, review, and Africa. An initial MEDLINE search
strategy, informed by published and relevant reviews [18, 19], has been developed by one
author (AMM) and checked by an experienced systematic reviewer and librarian-see S1 File.
This search strategy will be adapted for EMBASE (through OVID), and the Web of Science;
however, the African Journals Online and African Index Medicus databases do not allow for
advanced searching, so simple searches using the website search function will be used. The
searches will involve multiple searches combining relevant concepts using ‘AND’ (e.g., nutri-
tion and review and older adults; diet and review and elderly). For feasibility, only the first 100
results of each search output (where multiple searches are used) will be screened [20, 21]. Fur-
thermore, to capture reviews that have been conducted by non-academic authors (such as
non-governmental organizations), relevant website searches (e.g. HelpAge International web-
site) will be performed (using the simple search strategy already described) and the first 100
search outputs of each search screened [20, 21].

Search results from OVID and Web of Science will be exported to Endnote for removal of
duplicates and then uploaded to Rayyan [22] for title, abstract, and full-text screening by two
independent reviewers. Disagreements in screening decisions will be resolved through discus-
sion and/or involving a third reviewer. For efficiency, searching and screening of records
(using title and text underneath and if needed accessing full text) in African Journals Online,
African Index Medicus and websites will be conducted simultaneously by one author. Records
will be included if they document a review of any kind synthesising African evidence on nutri-
tion in older adults.

Phase 2: Review of nutrition interventions. This Phase will involve searches of empiri-
cal studies describing implemented or planned nutrition interventions targeted at older
adults in Africa. The literature search and selection approach will be similar to that
described for Phase 1, albeit with a different search strategy. In addition to databases used
for Phase 1, we will also seek protocols for ongoing research by searching trials registers
including the International Clinical Trials Registry Platform and clinicaltrials.gov. S1 File
shows the MEDLINE search strategy for this Phase which will combine four concepts and
their synonyms: nutrition; intervention; older adults; and Africa. The search strategy was
developed using synonyms used in published reviews [18, 19]. Like Phase 1, search results
from MEDLINE, EMBASE, and Web of Science will be exported to Endnote for duplicate
removal and uploaded to Rayyan [22] for title, abstract, and full-text independent screen-
ing by two reviewers. Similar to Phase 1, searches and screening in African Journals
Online, African Index Medicus, and grey literature will be conducted simultaneously by
one author. Records will be included if they describe any aspect of nutrition interventions
(type, design, implementation, evaluation) piloted or implemented in older adults in
Africa. Both published articles and grey literature with data on any research question will
be included; however, reviewers will decide on whether to include certain grey literature
types such as conference abstracts based on comprehensiveness and added value of data
presented.

For both Phase 1 and 2, databases’ and grey literature search inclusions will be comple-
mented by screening reference lists of included full texts for relevant records. Additionally,
using our professional contacts and networks, we will solicit relevant resources from organisa-
tions working on nutrition in older adults and healthy ageing interventions in Africa.

Table 2 shows additional inclusion information based on Population, Intervention, Com-
parison, Outcomes, and Study design criteria.
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Table 2. Inclusion criteria based on the population, intervention, comparison, outcomes, and study design
criteria.

Criteria Description

Population | Older adults who are community dwelling or residing in any long-term care facilities such as nursing
homes, retirement centres. Inclusion of older adults in long-term facilities promotes equity and
generalisation of findings [23]. We define older adult as those aged >50 years*. Studies will be
included if the mean age or 70% of the study population is >50 years. The study has to be conducted,
fully or in part, in an African country.

Intervention | Any nutritional intervention or multicomponent interventions with a nutrition component. Studies
will be included if they describe any of the findings relevant to the research questions including
intervention development process, piloting, feasibility testing and evaluation of interventions.

Comparison | Not relevant for this review
Outcomes | Not relevant for this review, see below for study types.

Study Any study design including randomised trials, quasi experiments, qualitative studies such as
design implementation studies, process evaluations, case studies with relevant data to on research questions
. We will also include non-research reports that are relevant to the research questions.

*An age of 50 years was used to define an older adult in Africa given that life-expectancy is lower in the region

compared to high-income countries where an age of 60 or 65 years is traditionally used to define ‘older’.

https://doi.org/10.1371/journal.pone.0313036.t002

Data extraction and charting

Two data types will be extracted from all records included in Phase 1 and 2: 1) record charac-
teristics; and 2) data relevant to research questions. Record characteristics will include record
type (journal publication, report, grey literature), publication year, country (for Phase 2),
authors’ names and affiliations (e.g., academic institution, non-governmental organisation),
funding and potential conflicts of interest. Data relevant to research questions will be collated
verbatim under each research question. A data extraction tool (in Microsoft Excel) will be
piloted with a subset of the included records from each phase and modified if necessary. At the
start of data extraction, a subset of records will be independently extracted by two authors and
discussed for agreement, after which extraction will be completed by one author for each
record and checked for accuracy by a second author.

Synthesis of Phase 1 and 2 findings

All data will be extracted and analysed in Microsoft Excel. Record characteristics will be ana-
lysed by one reviewer using frequency counts and percentages and presented in text, tables or
graphs. Data relevant to research questions will be analysed using a simple form of thematic
analysis [24] and presented in frequency counts and percentages, text or appropriate visualisa-
tions. Two authors will independently read through collated text and identify relevant codes/
themes after which they will meet to discuss a coding framework that will be applied to all the
data by one author. Table 3 summarises the analysis and synthesis that will be used for each of
the review questions.

Phase 3: Consultation

Consultation is an optional yet vital component of scoping reviews [15, 16]. The purpose of
the consultation phase will be twofold: 1) knowledge transfer of findings from Phase 1 and 2;
and 2) solicitation of local contextual perspectives based on presented findings and identifica-
tion of important local aspects of nutrition interventions for older adults that are not in pub-
lished evidence [15]. Consequently, the consultation will be conducted as a half day workshop
and structured to include presentation of main findings from Phase 1 and 2 and then a
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Table 3. Summary of analysis and synthesis for each of the review questions.

Intervention
characteristic

Types

Design

Implementation

Evaluation

Review questions (RQs)

1. What types of nutrition interventions have been
implemented for older adults living in Africa?

2. What are the components of implemented
interventions?

3. Who and what should nutrition interventions target?

4. How have interventions been designed?

5. How have interventions been (or can be)
implemented?

6. What implementation approaches influence
intervention uptake, acceptability, feasibility, and
effectiveness?

7. What is the cost and sustainability of implemented
interventions?

8. How have the interventions been evaluated?

https://doi.org/10.1371/journal.pone.0313036.t003

Analysis/synthesis

Descriptions of different intervention types, diseases or outcomes targeted, and
purpose of intervention i.e., prevention or treatment

Descriptions of components of interventions e.g., for education interventions,
written information, or oral group counselling

Who: Descriptions of factors associated with nutrition and nutrition outcomes,
categorised into four nutritional influences drawing from the framework by Story
etal. [25]

What: pooled prevalences of nutrition outcomes (e.g., malnutrition, obesity, weight
loss) from meta-analyses

Descriptions of evidence base supporting intervention formative work, theory of
change behavioural framework supporting intervention and end-user engagement
during intervention (co-)development

Descriptions of implementation characteristics including setting (e.g., community,
hospital); intervention duration and dose; approach (e.g., individual versus group)
and mode of delivery (e.g., peers, health care workers), complex or stand-alone
intervention

Quantitative and qualitative data from process evaluations on implementation
approaches (e.g., incentivisation) and contextual factors that influence uptake,
acceptability, feasibility, fidelity and effectiveness

Costs of interventions, or components of intervention (e.g., direct health costs,
patient out-of-pocket costs), and descriptions on their sustainability and health
economic modelling of future intervention / scale-up.

Description of study designs (e.g., randomised controlled trials, quasi-
experimental, process evaluation, cost evaluation), primary and secondary
outcomes used to evaluate interventions and their delivery, consideration of risks of
bias.

discussion. The consultation exercise will be conducted in Zimbabwe where an intervention
for older adults (with a nutritional component) will be developed Eight to ten stakeholders will
be identified through professional and local networks after stakeholder mapping and will focus

on local nutrition experts and older adults, and/or community-based representatives, who will
be potential intervention end-users. In-country project coordinators will invite the stakehold-

ers for the consultation.

Consultations will be audio recorded (with stakeholders’ consent) and will be used to make
detailed notes during the discussions; insights gathered will be thematically analysed [24] and
integrated with Phase 1 and 2 findings.

Dissemination of findings

Review findings will be disseminated through conference and meetings’ presentations; and an
open-access publication reported using Preferred Reporting Items for Systematic reviews and
Meta-Analysis for Scoping Reviews [26].

Ethics

This is mainly a literature review-based study and ethical approval is not required. The consul-
tation phase of the project will take the form of stakeholder workshops and will not collect per-
sonal data. This forms part of the formative phase of the Keeping Older people healthy:
deSigning and evaluating effective HEalth Services to maintain functional AbIlity (KOSHE-
SAI) study, for which governance and ethical permissions have been approved by the
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Biomedcial Research and Training Institute (BRTI) (ref: AP191/2023), City of Harare Health
(ref:3/7), the Medical Research Council of Zimbabwe (MRCZ) (ref:A/3077) and the Research
Council of Zimbabwe (Ref: MRCZ/A/3077).

Conclusion

This review will summarise all previous reviews related to nutrition in older adults, and empir-
ical studies describing development or implementation of nutrition interventions in older
adults in Africa. Furthermore, local stakeholders will be consulted to enrich the findings from
the published literature. Evidence from this review will inform the development of a healthy
ageing intervention for use in Zimbabwe and, if it proves successful, for future nutrition inter-
ventions targeting older adults in Africa.

Study status
Completion is anticipated by July 2024.

Strengths and limitations

Search and inclusion of journal articles and grey literature will provide a comprehensive syn-
thesis of evidence on nutrition in older adults in Africa. Additionally, consultation with local
stakeholders will contextualize the findings and provide insights that are not in the published
literature. However, consultation exercises will only be conducted in two countries which may
not be generalisable to the African region.

Supporting information

S1 Checklist. PRISMA-P 2015 checklist.
(DOCX)

S1 File. Search strategies for Phase 1 and 2 in MEDLINE.
(DOCX)

Acknowledgments

The authors would want to thank systematic reviewers at the Musculoskeletal Research Unit,
Bristol Medical School, Jane Dennis, and Andrew Beswick, for their help in the development
of the search strategy.

Author Contributions
Conceptualization: Anthony Manyara, Celia L. Gregson.
Funding acquisition: Celia L. Gregson.

Investigation: Anthony Manyara, Tadios Manyanga, Rudo Chingono, Shane Naidoo, Kate
Mattick.

Methodology: Anthony Manyara, Tadios Manyanga, Rudo Chingono, Shane Naidoo, Kate
Mattick, Grace Pearson, Opeyemi Babatunde, Niri Naidoo, Kate A. Ward, Celia L.
Gregson.

Writing - original draft: Anthony Manyara.

Writing - review & editing: Tadios Manyanga, Rudo Chingono, Shane Naidoo, Kate Mattick,
Grace Pearson, Opeyemi Babatunde, Niri Naidoo, Kate A. Ward, Celia L. Gregson.

PLOS ONE | https://doi.org/10.1371/journal.pone.0313036 November 8, 2024 7/9


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0313036.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0313036.s002
https://doi.org/10.1371/journal.pone.0313036

PLOS ONE

Nutrition in older people in Africa

References

1.

10.

1.

12

13.

14.

15.

16.

17.

18.

19.

20.

United Nations Department of Economic Social Affairs. World Population Ageing 2020: Highlights: Liv-
ing Arrangements of Older Persons: UN; 2021.

Vollset SE, Goren E, Yuan C-W, Cao J, Smith AE, Hsiao T, et al. Fertility, mortality, migration, and pop-
ulation scenarios for 195 countries and territories from 2017 to 2100: a forecasting analysis for the
Global Burden of Disease Study. The Lancet. 2020; 396(10258):1285-306. https://doi.org/10.1016/
S0140-6736(20)30677-2 PMID: 32679112

World Health Organization. UN Decade of Healthy Ageing: Plan of Action. 2021—-2030. 2020.

The Lancet Public Health. Ageing: a 21st century public health challenge? Lancet Public Health. 2017;
2(7):e297. Epub 20170708. https://doi.org/10.1016/52468-2667(17)30125-1 PMID: 29253452.

He W, Aboderin |, Adjaye-Gbewonyo D. Africa aging 2020. International Population Reports, https://
www.census.gov/content/dam/Census/library/publications/2020/demo/p95_20—1.pdf. 2020.

UNFPA ESARO. Rapid Review of Healthy Ageing and Long-term Care Systems in East and Southern
Africa. 2022.

Wight D, Wimbush E, Jepson R, Doi L. Six steps in quality intervention development (6SQuID). Journal
of Epidemiology and Community Health. 2016; 70(5):520-5. https://doi.org/10.1136/jech-2015-205952
PMID: 26573236

Naidoo S, Otoo S, Naidoo N. Physical activity interventions implemented for older people in sub-Saha-
ran Africa: protocol for a scoping review. BMJ Open. 2023; 13(4):e071127. https://doi.org/10.1136/
bmjopen-2022-071127 PMID: 37068909

Abud T, Kounidas G, Martin KR, Werth M, Cooper K, Myint PK. Determinants of healthy ageing: a sys-
tematic review of contemporary literature. Aging Clin Exp Res. 2022; 34(6):1215-23. Epub 20220208.
https://doi.org/10.1007/s40520-021-02049-w PMID: 35132578; PubMed Central PMCID:
PMC8821855.

Kiefte-de Jong JC, Mathers JC, Franco OH. Nutrition and healthy ageing: the key ingredients. Proceed-
ings of the Nutrition Society. 2014; 73(2):249-59. Epub 2014/02/06. https://doi.org/10.1017/
S0029665113003881 PMID: 24503212

GBD 2017 Diet Collaborators. Health effects of dietary risks in 195 countries, 1990-2017: a systematic
analysis for the Global Burden of Disease Study 2017. Lancet. 2019; 393(10184):1958-72. Epub
20190404. https://doi.org/10.1016/S0140-6736(19)30041-8 PMID: 30954305; PubMed Central
PMCID: PMC6899507.

Kimokoti RW, Hamer DH. Nutrition, health, and aging in sub-Saharan Africa. Nutrition Reviews. 2008;
66(11):611-23. https://doi.org/10.1111/].1753-4887.2008.00113.x PMID: 19019023

Obeng P, Kyereh HK, Sarfo JO, Ansah EW, Attafuah PYA. Nutritional status and associated factors of
older persons in sub-Saharan Africa: a scoping review. BMC Geriatrics. 2022; 22(1):416. https://doi.
org/10.1186/s12877-022-03062-y PMID: 35545755

Saha S, Behnke A, Oldewage-Theron W, Mubtasim N, Miller M. Prevalence and Factors Associated
with Food Insecurity among Older Adults in Sub-Saharan Africa: A Systematic Review. Journal of Nutri-
tion in Gerontology and Geriatrics. 2021; 40(4):171-96. https://doi.org/10.1080/21551197.2021.
1988027 PMID: 34669566

Levac D, Colquhoun H, O’'Brien KK. Scoping studies: advancing the methodology. Implementation Sci-
ence. 2010; 5(1):69. https://doi.org/10.1186/1748-5908-5-69 PMID: 20854677

Arksey H, O'Malley L. Scoping studies: towards a methodological framework. International journal of
social research methodology. 2005; 8(1):19-32.

Dekker G, Sibai B. Primary, secondary, and tertiary prevention of pre-eclampsia. The Lancet. 2001;
357(9251):209-15. https://doi.org/10.1016/S0140-6736(00)03599-6 PMID: 11213110

Gielen E, Beckwée D, Delaere A, De Breucker S, Vandewoude M, Bautmans |, et al. Nutritional inter-
ventions to improve muscle mass, muscle strength, and physical performance in older people: an
umbrella review of systematic reviews and meta-analyses. Nutrition Reviews. 2021; 79(2):121-47.
https://doi.org/10.1093/nutrit/nuaa011 PMID: 32483625

Poscia A, Milovanovic S, La Milia DI, Duplaga M, Grysztar M, Landi F, et al. Effectiveness of nutritional
interventions addressed to elderly persons: umbrella systematic review with meta-analysis. European
Journal of Public Health. 2017; 28(2):275-83. https://doi.org/10.1093/eurpub/ckx199 PMID: 29228152

Godin K, Stapleton J, Kirkpatrick SI, Hanning RM, Leatherdale ST. Applying systematic review search
methods to the grey literature: a case study examining guidelines for school-based breakfast programs
in Canada. Systematic Reviews. 2015; 4(1):138. https://doi.org/10.1186/s13643-015-0125-0 PMID:
26494010

PLOS ONE | https://doi.org/10.1371/journal.pone.0313036 November 8, 2024 8/9


https://doi.org/10.1016/S0140-6736%2820%2930677-2
https://doi.org/10.1016/S0140-6736%2820%2930677-2
http://www.ncbi.nlm.nih.gov/pubmed/32679112
https://doi.org/10.1016/S2468-2667%2817%2930125-1
http://www.ncbi.nlm.nih.gov/pubmed/29253452
https://www.census.gov/content/dam/Census/library/publications/2020/demo/p95_201.pdf
https://www.census.gov/content/dam/Census/library/publications/2020/demo/p95_201.pdf
https://doi.org/10.1136/jech-2015-205952
http://www.ncbi.nlm.nih.gov/pubmed/26573236
https://doi.org/10.1136/bmjopen-2022-071127
https://doi.org/10.1136/bmjopen-2022-071127
http://www.ncbi.nlm.nih.gov/pubmed/37068909
https://doi.org/10.1007/s40520-021-02049-w
http://www.ncbi.nlm.nih.gov/pubmed/35132578
https://doi.org/10.1017/S0029665113003881
https://doi.org/10.1017/S0029665113003881
http://www.ncbi.nlm.nih.gov/pubmed/24503212
https://doi.org/10.1016/S0140-6736%2819%2930041-8
http://www.ncbi.nlm.nih.gov/pubmed/30954305
https://doi.org/10.1111/j.1753-4887.2008.00113.x
http://www.ncbi.nlm.nih.gov/pubmed/19019023
https://doi.org/10.1186/s12877-022-03062-y
https://doi.org/10.1186/s12877-022-03062-y
http://www.ncbi.nlm.nih.gov/pubmed/35545755
https://doi.org/10.1080/21551197.2021.1988027
https://doi.org/10.1080/21551197.2021.1988027
http://www.ncbi.nlm.nih.gov/pubmed/34669566
https://doi.org/10.1186/1748-5908-5-69
http://www.ncbi.nlm.nih.gov/pubmed/20854677
https://doi.org/10.1016/S0140-6736%2800%2903599-6
http://www.ncbi.nlm.nih.gov/pubmed/11213110
https://doi.org/10.1093/nutrit/nuaa011
http://www.ncbi.nlm.nih.gov/pubmed/32483625
https://doi.org/10.1093/eurpub/ckx199
http://www.ncbi.nlm.nih.gov/pubmed/29228152
https://doi.org/10.1186/s13643-015-0125-0
http://www.ncbi.nlm.nih.gov/pubmed/26494010
https://doi.org/10.1371/journal.pone.0313036

PLOS ONE

Nutrition in older people in Africa

21.

22,

23.

24,

25.

26.

Manyara AM, Davies P, Stewart D, Weir CJ, Young A, Butcher NJ, et al. Protocol for the development
of SPIRIT and CONSORT extensions for randomised controlled trials with surrogate primary endpoints:
SPIRIT-SURROGATE and CONSORT-SURROGATE. BMJ open. 2022; 12(10):e064304.

Ouzzani M, Hammady H, Fedorowicz Z, ElImagarmid A. Rayyan—a web and mobile app for systematic
reviews. Systematic Reviews. 2016; 5(1):210. https://doi.org/10.1186/s13643-016-0384-4 PMID:
27919275

Sheehan KJ, Fitzgerald L, Hatherley S, Potter C, Ayis S, Martin FC, et al. Inequity in rehabilitation inter-
ventions after hip fracture: a systematic review. Age Ageing. 2019; 48(4):489-97. https://doi.org/10.
1093/ageing/afz031 PMID: 31220202.

Braun V, Clarke V. Using thematic analysis in psychology. Qualitative Research in Psychology. 2006; 3
(2):77-101. https://doi.org/10.1191/1478088706qp0630a

Story M, Kaphingst KM, Robinson-O’Brien R, Glanz K. Creating healthy food and eating environments:
policy and environmental approaches. Annu Rev Public Health. 2008; 29:253—-72. https://doi.org/10.
1146/annurev.publhealth.29.020907.090926 PMID: 18031223.

McGowan J, Straus S, Moher D, Langlois EV, O’Brien KK, Horsley T, et al. Reporting scoping reviews-
PRISMA ScR extension. J Clin Epidemiol. 2020; 123:177-9. Epub 20200327 . https://doi.org/10.1016/j.
jclinepi.2020.03.016 PMID: 32229248.

PLOS ONE | https://doi.org/10.1371/journal.pone.0313036 November 8, 2024 9/9


https://doi.org/10.1186/s13643-016-0384-4
http://www.ncbi.nlm.nih.gov/pubmed/27919275
https://doi.org/10.1093/ageing/afz031
https://doi.org/10.1093/ageing/afz031
http://www.ncbi.nlm.nih.gov/pubmed/31220202
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1146/annurev.publhealth.29.020907.090926
https://doi.org/10.1146/annurev.publhealth.29.020907.090926
http://www.ncbi.nlm.nih.gov/pubmed/18031223
https://doi.org/10.1016/j.jclinepi.2020.03.016
https://doi.org/10.1016/j.jclinepi.2020.03.016
http://www.ncbi.nlm.nih.gov/pubmed/32229248
https://doi.org/10.1371/journal.pone.0313036

