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Abstract 
Background and Objectives: The United Nations has projected a 218% increase in older people in Sub-Saharan Africa (SSA) between 2019 
and 2050, underscoring the need to explore changes that would occur over this time. Longitudinal studies are ideal for studying and proffering 
solutions to these changes. This review aims to understand the breadth and use of longitudinal studies on aging in the SSA regions, proffering 
recommendations in preparation for the projected aging population.
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Research Design and Methods: This paper is the third of a four-part series paper of a previous systematic mapping review of aging studies in 
SSA. We updated the search (between 2021 and 2023) and screened the titles/abstracts and full-text articles by a pair of independent reviewers. 
Data were extracted using a standardized data-charting form, identifying longitudinal studies in SSA.
Results: We identified 193 studies leveraging 24 longitudinal study data sets conducted at 28 unique sites. The World Health Organization’s 
Study on Global AGEing and Adult Health (WHO-SAGE) (n = 59, 30.5%) and Health and Aging in Africa: A Longitudinal Study of an INDEPTH 
Community in South Africa (HAALSI) (n = 51, 26.4%) were the most used longitudinal data sets. Four studies used more than one longitudinal 
study data set. Eighteen of the longitudinal study data sets were used only in 1–4 studies. Most (n = 150, 77.7%) of the studies used a cross- 
sectional analytical approach. 
Discussion and Implications: Longitudinal studies on aging are sparingly being utilized in SSA. Most analyses conducted across the longitu-
dinal data set were cross-sectional, which hindered the understanding of aging changes that occurred over time that could better inform aging 
policy and interventions. We call for funding bodies, such as WHO-SAGE, to develop funding competitions that focus on conducting longitudinal 
analyses, such as structural equation modeling, highlighting changes occurring among the aging population in SSA.

Keywords: HAALSI, Systematic mapping review, WHO-SAGE

The global population is aging, but it varies across different 
regions. As of 2019, the regions with the highest number of 
individuals aged 65 or older are Eastern and Southeastern 
Asia, with approximately 260.6 million people, and 
Europe and Northern America, with roughly 200.4 million. 
Conversely, Sub-Saharan Africa (SSA) has a lower proportion 
of older adults, with 31.9 million individuals in this age group 
(Kalu et al., 2021; Velkoff & Kowal, 2006). Nonetheless, the 
United Nations predicts that the population of older adults 
in SSA will experience a remarkable 218% increase by 2050, 
exceeding the current numbers in the regions with the highest 
population of older adults in 2019 (Kalu et al., 2021; Velkoff 
& Kowal, 2006). The significant rise in the aging popula-
tion in SSA has been attributed to increasing life expectancy, 
improving healthcare, and declining fertility rate in the region 
(Velkoff & Kowal, 2006). Moreover, because aging is a natu-
ral biological phenomenon that cannot be reversed, this rapid 
population aging, which has been estimated to continue even 
in the coming decades, could pose several challenges globally 
as well as in SSA, affecting families and societies (Kalu et al., 
2021; Uchenwoke et al., 2020; Velkoff & Kowal, 2006).

The “double-effect” of population aging, which refers 
to the cumulative impact on the healthcare system and 
the economy, is a pressing concern in countries with a 
higher proportion of older adults, such as Japan, Canada, 
the United States, and the UK (Smith & Longlands, 2010; 
United Nations, 2019). However, the effect of this phe-
nomenon would be even more devastating in SSA coun-
tries, such as Nigeria, Ghana, Kenya, and Uganda, because 
these countries are projected to have an increased number 
of older adults, defined as individuals aged 65 years and 
older (United Nations, 2019). These countries already face 
significant challenges in the health and social care sector, 
including poor infrastructure, limited access to medicines, 
and a shortage of healthcare workers (Harrison, 2003; 
Kalu et al., 2021; Onen et al., 2019; United Nations, 2019). 
As the number of older adults increases in these coun-
tries, the pressure on these already limited resources will 
only increase, putting strain on the health and social care 
systems (Adandom et al., 2020; Kalu et al., 2021; United 
Nations, 2019).

The significant challenges presented by the rapid growth 
of aging populations in SSA underscore the pressing need 
to review the advancements made in aging research in the 
region. Specifically, placing greater emphasis on longitu-
dinal data could help shed light on the physical, cognitive, 
and social changes individuals undergo as they age, offering 
insights into how best to prepare for the region’s aging pop-
ulation. A plethora of literature has conceptualized longitu-
dinal studies in different ways. The most notable consensus 
definition about longitudinal study is that it employs contin-
uous or repeated approaches to follow a particular individual 
or group over a period of time, which can either be decades or 
years (Diggle et al., 2002). Frison and Pocock (1992) viewed 
longitudinal studies as a general observational approach 
using qualitative or quantitative data, collected on any com-
bination of exposures or outcomes, without any external 
influence being applied. Longitudinal studies are often used 
to examine the association between participants’ exposures 
or treatments and outcomes over multiple follow-up periods 
(Liu et al., 2010; Nakai & Ke, 2009). Summarily, longitudi-
nal studies offer diverse and comprehensive insights into the 
aging process, including the underpinning mechanism behind 
heterogeneity of later life, and the complex interplay of var-
ious psychological, cognitive, biological, and contextual fac-
tors influencing aging across the life course.

Several longitudinal studies exist in SSA, including, but not 
limited to, the World Health Organization Study on global 
AGEing and adult health (SAGE), Longitudinal Study of 
an INDEPTH Community, Indianapolis–Ibadan Dementia 
Study and Ibadan Study on Aging. These longitudinal studies 
are funded by global funding agencies such as the National 
Institute on Health and Welcome Trust Fund. However, the 
African government has provided initiatives funding lon-
gitudinal studies, such as the Malawi Longitudinal Study 
of Families and Health, the African Centre Demographic 
Study, the Nigerian General Household Survey Panel, and the 
Nakuru Eye Disease Cohort Study, to mention a few.

The use of longitudinal studies on aging in SSA has birthed 
several innovations across the region including development 
of National Policy on Ageing in more than 11 countries in 
the region (Saka et al., 2019), the establishment for geriatric 

Translational Significance: Our findings highlighted that the longitudinal aging data sets in Sub-Saharan Africa need to be more utilized or 
analyzed to highlight the changes that occur in the aging population at the individual or population level. Regions with similar demographics, 
such as Northern Africa and Western Asia, should explore how longitudinal aging data sets are utilized in their regions. International 
funding or collaboration on longitudinal aging data set analysis is needed in the Sub-Saharan region in order to understand the projections 
of an increasingly aging population.
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services in countries like Nigeria (Akoria, 2016; Dotchin et 
al., 2013), and training of professionals in the field of aging 
care in the SSA (Dotchin et al., 2013). Prominent longitudinal 
studies on aging in SSA have highlighted the intersectional-
ity of comorbidities associated with older adults, and access 
to care services in the region (Newman, 2010), for example, 
the Health and Aging in Africa: A Longitudinal Study of an 
INDEPTH Community in South Africa (HAALSI), an inter-
disciplinary longitudinal study provided a holistic description 
of the social, economic, and biological risk factors to chronic 
health conditions over time among older adults in South 
Africa (Gómez-Olivé et al., 2018). Similarly, one of the sub-
regional longitudinal studies, Ibadan Study on Aging, which 
offered a new lens into the sociocultural perspectives of suc-
cessful aging among Yoruba ethnic group in Nigeria (Gureje 
et al., 2014). Thus, creating culturally adaptable tool for 
assessing social support, social networks, healthy lifestyles, 
activities of daily living, self-reported health status, suicidal-
ity, coping, poverty, social engagement, and loneliness among 
older adults in South-Western region of Nigeria (Gureje et al., 
2014). Although the impact of these longitudinal studies on 
aging is felt across regions in the SSA through policy formula-
tions, service provision, and infrastructural development, yet 
these studies are marked with gaps, which includes neglecting 
critical issues like genetic, and genomic biomarkers of aging, 
mobility issues in older adults, living arrangement, environ-
mental impact of aging, intersectionality of traditional, and 
religious. Despite the existence of these longitudinal studies 
data across the African region, it is unknown how these lon-
gitudinal studies data are being utilized. Yet there are no rig-
orous reviews in the region on how these longitudinal studies 
and data on aging have been utilized as an instrument for 
change in service provision for older adults, opportunities 
for cross-national comparison, or even promising lens for 
developing a hypothesis on the contribution of time, place, 
and societies in the trajectories of quality of life, health, and 
well-being of older adults in Africa.

Reviewing longitudinal studies on aging has been conducted 
by researchers in the United States. For instance, Stanziano 
et al. (2010) reviewed 51 studies from the National Institute 
on Aging’s Longitudinal Studies Database. They found that 
cognitive function, health and physical performance, socio-
economic factors, and predictors of morbidity and mortality 
were the most commonly studied themes, while highlighting 
underrepresented topics such as healthcare costs and genet-
ics. In a similar vein, Tappen and Ouslander (2010) provided 
an overview of the state-of-the-art in longitudinal studies on 
aging, identifying three main themes: improvements in the 
health status of older Americans, a shift toward studying pre-
clinical stages of diseases and their underlying mechanisms, 
and advancements in longitudinal study methodologies. These 
reviews not only suggest potential areas for future research in 
aging but also propose ways to advance longitudinal study 
methodologies and initiatives. Furthermore, these reviews 
underscore the critical role that longitudinal studies play in 
monitoring aging progress and preparing for the impact of 
an aging population in regions such as SSA with a projected 
increase in the aging population.

To the best of our knowledge, this is the first review of 
longitudinal studies on aging across the SSA region, while 
previous reviews have mapped aging studies in SSA, with one 
identifying gaps and offering recommendations (Kalu et al., 
2021), and the other assessing the quality of reporting and 

methodology (Kalu et al., 2022). This current study explores 
longitudinal aging studies as against other forms of studies 
such as randomized control trials because longitudinal aging 
studies allow us to explore relative causality and temporal 
understanding (tracking changes), which are associated with 
the aging process and have a critical role to play in policy 
development, evaluation, and identification of risk factors 
associated with aging. Therefore, the overall aim of this review 
is to understand the breadth and use of longitudinal studies 
on aging in the SSA regions, identifying gaps, and making rec-
ommendations in preparation for the projected increase in the 
number of older adults in the SSA regions.

Method
This is the third of a four-part series that aims to set priori-
ties for aging research and practice in SSA. In the first paper, 
Kalu et al. (2021), provided an overview of the types and 
trends of aging research in the SSA context, whereas the 
second paper focused on the quality of reporting and meth-
odology employed in aging research (Kalu et al., 2022). A 
detailed description of the methodology and procedure used 
in the original review has been published elsewhere (Kalu et 
al., 2021). Briefly, we followed the Grant and Booth (2009) 
analytical framework of Search, Appraisal, Synthesis, and 
Analysis (SALSA) to describe longitudinal aging studies and 
their use in SSA.

Search Strategy
The search strategy has been previously described in Kalu et 
al. (2021). Briefly, we conducted a thorough search of seven 
databases, namely CINAHL (EBSCO), PsycINFO (Ovid), 
EMBASE (Ovid), CENTRAL (Cochrane Library-Wiley), 
PEDRO, PubMed, and Web of Science using subject head-
ings “aging” and “Sub-Saharan Africa.” In addition, we also 
searched the websites of longitudinal studies in Africa (if 
available) to identify relevant studies for inclusion. For this 
paper, we updated the search from December 2021 (the last 
date of Kalu et al.’s 2021 paper search) to April 2023, spe-
cifically focusing on longitudinal aging studies. The updated 
search was uploaded into Rayyan to enable study selection. 
Sixty-one studies met the inclusion criteria from the updated 
search with 126 studies from phase 1 of this project, making 
it a total of 193 studies (see Figure 1).

Study Selection
Study selection was done in two processes. First, six authors 
independently reviewed the longitudinal studies included 
in previous reviews to ensure that the articles followed the 
description of the longitudinal study adapted for this pres-
ent review. We define longitudinal study as a type of obser-
vational research method that involves collecting data from 
the same group of individuals repeatedly over an extended 
period of time to investigate changes in health outcomes, 
behaviors, attitudes, and other related variables to under-
stand the cause and consequence of these changes based on 
exposure related to developmental processes and diseases 
progression (Liu et al., 2010; Nakai & Ke, 2009). Second, 
another six authors independently conducted title, abstract, 
and full-text screening of the output of the updated search. 
Authors met at each stage of title, abstract, and full-text 
screening, and discrepancies were discussed and resolved 
in a research team meeting. We included studies if: (1) the 
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objective is focused on aging research in SSA, (2) utilized 
longitudinal study data that either focused on aging or a 
subset of longitudinal study data with older adults aged 55 
years and more, (3) the name of the longitudinal study data 
utilized was stated, for instance WHO-SAGE, and (4) used 
one or more waves of the longitudinal data. Studies were 
excluded if (1) used data from a small number of people and 
followed over a period of time (e.g., randomized controlled 

trial with two or more follow-ups) and (2) used data from 
patient medical records.

Data Extraction and Synthesis
To minimize error, we also piloted data extraction from a pre-
vious study (Kalu et al., 2021). Initially, we adapted a data 
extraction tool from a previous study to include variables related 

Figure 1. PRISMA flowchart.
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to longitudinal analysis, such as the type of longitudinal data, 
setting, study waves, and analytical approach. We piloted the 
modified tool with five authors, who extracted data from five 
studies, and then discussed the process in a research meeting to 
identify areas for improvement. Based on their recommenda-
tions, we refined the tool through several iterations and created 
two separate data extraction sheets. The first sheet focused on 
the primary longitudinal study, collecting information such as 
the study name, country, setting (rural, urban, or both), funding 
agencies, number of waves, start and end dates, sample size, data 
collection method, loss to follow-up, and study website. The sec-
ond sheet captured data from articles that utilized the longitudi-
nal study, including author names, study objectives, publication 
year, waves used, sample size, demographic information (e.g., 
age, sex, income, education, and occupation), population charac-
teristics (e.g., older adults with HIV or heart disease), and study 
data analysis method—cross-sectional (using only one wave for 
analysis) or longitudinal (uses two or more waves for analysis).

To synthesize our findings, we employed two distinct 
approaches. First, we utilized frequency count, percentages, 
and ranges to present the demographic information, includ-
ing the total number of studies and the countries in which 
they were conducted. Second, we analyzed the subject areas 
covered by researchers in their longitudinal studies and publi-
cations. To achieve this, two independent reviewers examined 
each study’s objectives, population, and findings, identify-
ing the subject area in which the article was published. Both 
reviewers met and discussed, and a third reviewer resolved 
disagreements during a larger research meeting.

Results
We identified 193 studies using 24 longitudinal studies con-

ducted at 28 unique sites (see Supplementary Table 1). Most 
of the studies used WHO-SAGE, collected in South Africa and 
Ghana (n = 59, 30.5%), and HAALSI (n = 51, 26.4%). Four 
studies (Ralston et al., 2015; Schatz et al., 2018; Stringhini et 
al., 2018; Wilunda et al., 2015) utilized data from more than 
one Longitudinal study. Of the 28 longitudinal study sites, 
seven were conducted both in South Africa (Africa Centre 
Demographic Information System [ACDIS] Longitudinal 
Study, Cape Area Panel Study [CAPS], South African leg of 
the international Prospective Urban and Rural Epidemiology 
Study [PURE-SA-NWP], HAALSI-South Africa, Health 
Demographic Surveillance System [HDSS]-Agincourt, 
SAGE Well-being of Older peoples Study [SAGE-WOPS]-
South Africa, and WHO-SAGE-South Africa); and Kenya 
(Demographic Surveillance System [DSS]-Kenya, HDSS-
Nairobi, International Centre for AIDS Care and Treatment 
Program [ICAP], Millennium Villages Project [MVP], Nakuru 
Eye Disease Cohort Study, Survey on Social Health and Over-
all Well-being of Older People, and Urbanization Poverty and 
Health Dynamics [UPHD]). Supplementary Table 1 shows 
the longitudinal studies and their characteristics, followed by 
the complete reference list of all the included articles. Of 193 
studies, 150 used cross-sectional analysis, 42 used longitudi-
nal analysis, and only 1 used both approaches in the same 
paper.

WHO-SAGE Longitudinal Studies
We identified 59 studies that leveraged the WHO-SAGE 

data set, including data from baseline and waves 1 to 3. 
The primary goal of the WHO-SAGE study is to compile 

comprehensive longitudinal data on the health, well-being, 
and aging processes of adults from select countries, includ-
ing China, Ghana, India, Mexico, Russia, and South Africa. 
Thirty-one studies used data from South Africa, 26 from 
Ghana, and five used data from South Africa, Ghana, and 
other non-African data (Gildner et al., 2014; Kämpfen et al., 
2020; Kunna et al., 2017; McKinnon et al., 2013; Moreno-
Agostino et al., 2020). Sample sizes analyzed in the included 
studies ranged from 23 (Charlton et al., 2020) to 10,522 
(McKinnon et al., 2013). In terms of analytic approach, 52 
studies adopted a cross-sectional approach, and 7 studies uti-
lized a longitudinal approach.

The primary focus of the studies leveraging WHO-SAGE 
data set answered research questions relating to eight sub-
ject areas: cancer (n = 1), cardiometabolic disease, including 
stroke, diabetes, and hypertension (n = 9), healthcare utiliza-
tion (n = 8), HIV (n = 7), mental health (n = 3), sleep duration 
and insomnia (n = 3), social determinants of health (n = 27), 
and vision problems (n = 4).

SAGE Well-Being of Older Peoples Study
Nine studies analyzed data from the SAGE-WOPS, a three-
wave longitudinal study conducted between 2010 and 2016 
focused on the health, well-being, and functional status of 
older adults infected or affected by HIV/AIDS in Uganda 
and South Africa. Included studies focused on health utiliza-
tion among older adults living with HIV/AIDS (Kuteesa et 
al., 2014; Mugisha et al., 2017), prevalence of chronic con-
ditions (Mugisha et al., 2016), survival, stigma, and social 
engagement (Kuteesa et al., 2014; Mugisha et al., 2018), 
health status, well-being, sexual behavior (Negin et al., 2016; 
Nyirenda et al., 2013; Rishworth et al., 2020), and care provi-
sion and receipt among older adults infected or affected with 
HIV/AIDS (Mugisha et al., 2015). Of the nine studies, only 
one (Negin et al., 2016) employed a longitudinal analytical 
approach, whereas the remaining nine were cross-sectional. 
The sample size of the included studies ranged from 101 
(Negin et al., 2016) to 932 (Nyirenda et al., 2013).

Health and Aging in Africa: A Longitudinal Study of 
an INDEPTH Community
We identified 51 studies that used the HAALSI data, which 
include baseline, wave 1, and wave 2 data sets. The overar-
ching aim of the HAALSI longitudinal study is to investigate 
the social, economic, and biological determinants of health in 
the older adults’ population of rural South Africa. The sam-
ple sizes from the included studies ranged from 765 (Wade et 
al., 2021) to 6,281 (Gaziano et al., 2017) participants. Forty-
three studies employed cross-sectional analytical approach 
and eight utilized longitudinal analytical approach.

The studies cut across eight subject areas: mental health 
(n = 15), social determinants of health (n = 8), HIV (n = 6), 
cardiometabolic diseases (e.g., hypertension and diabetes, 
n = 4), sleep duration and insomnia (n = 3), frailty (n = 2), for-
mal and informal care provision (n = 1), and cancer (n = 1).

Ibadan Study on Aging
Twenty studies utilized data from the Ibadan Longitudinal 
Study (ISA). This prospective longitudinal study aims at 
investigating the health and well-being of older persons liv-
ing in households spread across the Yoruba-speaking com-
munities in South-Western Nigeria that have collected data 
in four waves between 2003 and 2009. The sample size of 

http://academic.oup.com/innovateage/article-lookup/doi/10.1093/geroni/igae002#supplementary-data
http://academic.oup.com/innovateage/article-lookup/doi/10.1093/geroni/igae002#supplementary-data
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the included studies ranged from 201 (Ojagbemi et al., 2018) 
to 2,152 (Oladeji et al., 2011) participants. The analytical 
approach for 13 studies was cross-sectional and the remain-
ing seven studies utilized a longitudinal approach.

The studies cut across several subject areas including men-
tal health (e.g., depressive disorders, n = 4; suicidal behav-
iors, n = 1), physical health (e.g., disability, n = 2; falls, n = 1; 
hypertension, n = 1; dizziness, n = 1), dementia (n = 4), social 
determinants of health (n = 3), insomnia (n = 2), gait speed 
and cognition (n = 1), and hearing health (n = 1).

Indianapolis–Ibadan Dementia Project
The study was a longitudinal prospective population-based 
comparative epidemiological study of the prevalence and 
incidence rates and risk factors for Alzheimer’s disease and 
other age-associated dementias. It was conducted among 
older Black adults (age >65 years) in Indianapolis (USA) and 
Ibadan (Nigeria) between 1992 and 1998. The total sample 
size at baseline was 6,770 with 2,459 community-dwelling 
Yoruba residents of Ibadan. After the baseline, it was fol-
lowed by two waves of data collection at 2 and 5 years.

Nine studies were identified that employed data from the 
Indianapolis–Ibadan Dementia Study data set to investi-
gate incidence (n = 3) and risk factor (n = 6) associated with 
dementia. Six studies used cross-sectional analytical approach 
and the remaining three studies used longitudinal analytical 
approach. Sample size from the included studies ranges from 
108 (Baiyewu et al., 2012) to 3,275 (Gao et al., 2016).

Health and Demographic Surveillance System
We identified 19 studies that used the HDSS: A Longitudinal 
Study collected from rural and urban communities in sev-
eral sites in Asia and Africa including South Africa, Kenya, 
Tanzania, and Ethiopia. HDSS examined demographic, 
well-being, health information, and other information that 
characterizes the living conditions of older people in those 
communities of the studies and was collected at three waves—
baseline and waves 1 and 2. The sample sizes of the included 
studies ranged from 1,026 (Chepngeno-Langat et al., 2019) 
to 13,000 (Mtowa et al., 2017) participants. All the studies 
employed a cross-sectional analytical approach, except four 
studies that used a longitudinal analytical approach (Fantahun 
et al., 2009; Kyobutungi et al., 2010; Mwanyangala et al., 
2010; Schatz et al., 2015).

The studies cut across some subject areas: quality of life 
and well-being of older people (e.g., Mwanyangala et al., 
2010; Wilunda et al., 2015), sociodemographic inequalities in 
HIV testing and HIV prevalence in older people (e.g., Mtowa 
et al., 2017), living conditions and household arrangement 
(e.g., Chepngeno-Langat et al., 2019; Kyobutungi et al., 
2010; Schatz et al., 2015, 2018; Wilunda et al., 2015), and 
cardiovascular disease (CVD) management (e.g., Jardim et 
al., 2017, 2018).

Other Longitudinal Studies
We found 25 studies used various longitudinal studies rang-
ing from 1 to 4 studies per longitudinal studies. Four and 
three studies utilized DSS-Tanzania, Kenya) and MVP, respec-
tively. Two studies each utilized ACDIS Longitudinal Study, 
International Center for AIDS Care and Treatment Program, 
Columbia University (ICAP), Malawi Longitudinal Study of 
Families and Health; Survey on Social, Health and Over-all 
Well-being of Older People, and Well-being of Older Peoples’ 

Study. One study each utilized Agence Nationale de la 
Statistique et de la Démographie, CAPS, and CLARIFY, South 
African leg of the international Prospective Urban and Rural 
Epidemiology Study, Kagera Health and Development Survey 
(KHDS), Nakuru Eye Disease Cohort Study, Nigeria General 
Household Survey Panel (Nigeria GHS-Panel), the Gambian 
Bone and Muscle Ageing Study (GamBAS), Ugandan Non-
Communicable Diseases and Aging Cohort Study, and UPHD. 
Six studies used the longitudinal analytic approach, while 
the remaining 19 studies used the cross-sectional analytical 
approach.

The studies covered many subject areas including HIV and 
AIDS (n = 6), aging and health (n = 3), social determinant of 
health (n = 1), caregiving (n = 4), CVD (n = 1), frailty (n = 1), 
mortality (n = 2), hypertension (n = 1), and noncommu-
nicable disease (n = 1). Details of each study are shown in 
Supplementary Table 1, while Table 1 provided summaries of 
the Longitudinal Aging Studies included in this review.

Discussion
The importance of longitudinal aging studies cannot be over-
emphasized, as they provide the opportunity to understand 
the complex mechanism associated with the aging process 
illuminating the biopsychosocial influences on several health 
and social outcomes across the life course. Our review high-
lighted that longitudinal aging studies in Africa focused pri-
marily on understanding the biological/medical process or 
conditions associated with aging, highlighting the gaps in a 
comprehensive understanding of social and contextual condi-
tions, such as environment, financial, and personal conditions 
influencing the aging process in SSA. In SSA, issues affecting 
aging are rooted in regrettable and implicit social and contex-
tual conditions. For instance, social warfare for older adults’ 
care is almost nonexistent in some nations because of several 
reasons, including but not limited to inadequate government 
resources and funding, inadequate policy frameworks, and 
cultural beliefs and attitudes towards older adults (Aboderin 
& Beard, 2015; Aboderin & Ferreira, 2008; Adamek et al., 
2021; National Research Council, 2006; Saka et al., 2019). 
A 2022 study reported that 72 gerontological scholars from 
17 countries stated that the lack of social services targeted at 
older adults could result from competing priorities in address-
ing other societal needs for other populations (Adamek et al., 
2021). Our finding, alongside previous evidence, highlighted 
the need for aging research in SSA to refocus on social- and 
contextual-related areas, identifying the economic and social 
inequalities that may contribute to lack of resources and sup-
port for the older adult’s population.

A synthesis of the articles showed a skewed focus of data 
sets on urban rather than rural areas. For example, out of 
all the longitudinal data sets, only three integrated rural and 
urban-dwelling older adults in their study. One of them (HDSS: 
A Longitudinal Study) focused on rural- and urban-dwelling 
older adults. The other two (Indianapolis–Ibadan Dementia 
Study data set and HAALSI) focused only on community- 
dwelling older adults. This finding resonates with a previous 
scoping review where it was reported that studies in Africa 
tend to focus more on the urban than the rural settings, even 
though most of the older adults reside in rural communities 
(Kalu et al., 2021). This tends to question the applicability 
of the findings of aging research in the rural setting because 
most aging research is conducted in urban settings. More 

http://academic.oup.com/innovateage/article-lookup/doi/10.1093/geroni/igae002#supplementary-data
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Table 1. Description of Included Longitudinal Studies of Aging in Sub-Saharan Africa (n = 24)

Name of Longitudinal Study Country Website or main reference article No. of studies that 
utilized the data set

Africa Centre Demographic Information 
System (ACDIS) Longitudinal Study

South Africa https://ghdx.healthdata.org 2

Agence Nationale de la Statistique et de la 
Démographie

Senegal Yakam et al., 2022 1

Cape Area Panel Study (CAPS) South Africa University of Cape Town and University of 
Michigan, 2012

1

CLARIFYa 45 countries including 
South Africa

Steg, 2009 1

Demographic surveillance system (DSS)- 
(Tanzania)

Tanzania Geubbels et al., 2015 3

The Kilifi Health and Demographic  
Surveillance System (KHDSS)

Kenya Scott et al., 2012 1

Epidemiology of Demetia in Central Africa 
(EPIDEMICA)

Central African Republic 
and Republic of Congo

Guerchet et al., 2014 3

South African leg of the international  
Prospective Urban and Rural Epidemiology 
Study (PURE-SA-NWP)

South Africa and Zim-
babwe

https://www2.phri.ca/pure/ 1

HAALSI (Health and Aging in Africa: A  
Longitudinal Study of an INDEPTH  
Community in South Africa) Study

South Africa http://www.indepth-network.org/projects/
haalsi

51

Health Demographic Surveillance System 
(HDSS)

South Africa, Kenya, Tan-
zania, and Ethiopia

http://www.indepth-network.org/ 32

Ibadan Study of Aging (ISA) Nigeria Gureje et al., 2015 20

International Center for AIDS Care and Treat-
ment Program, Columbia University (ICAP)

Kenya https://icap.columbia.edu/ 2

Indianapolis–Ibadan Dementia Project (IIDP) Nigeria and Indianapolis https://iidpportal.medicine.iu.edu/ 9

Kagera Health and Development Survey 
(KHDS)

Tanzania https://microdata.worldbank.org/index.php/
catalog/359

https://microdata.worldbank.org/index.php/
catalog/79

https://microdata.worldbank.org/index.php/
catalog/2251

1

Malawi Longitudinal Study of Families and 
Health

Malawi Kohler et al., 2020 2

Millennium Villages Project (MVP) Kenya Sachs, 2018
https://www.un.org/esa/coordination/Alli-

ance/
Earth%20Institute%20-%20The%20 

Millennium%20Villages%20Project.htm

3

Nakuru Eye Disease Cohort Study Kenya Bastawrous et al., 2014 1

Nigeria General Household Survey Panel 
(Nigeria GHS-Panel).

Nigeria https://nigeria.opendataforafrica.org/ 2

Survey on Social, Health and Over-all Well- 
Being of Older People

Kenya https://microdataportal.aphrc.org/index.php/
catalog/48

2

The Gambian Bone and Muscle Ageing Study 
(GamBAS)

Gambia https://thesamson.org/the-gambian-bone-age-
ing-study/

4

Ugandan Non-Communicable Diseases and 
Aging Cohort Study

Uganda Siedner et al., 2021
https://clinicaltrials.gov/ct2/show/

NCT02445079

1

Urbanization Poverty and Health Dynamics 
(UPHD)

Kenya Soldo et al., 1997 1

SAGE Well-Being of Older Peoples Study 
(SAGE-WOPS)-Uganda and South Africa

Uganda and South Africa https://www.who.int/data/data-collec-
tion-tools/study-on-global-ageing-and-
adult-health/sage-wops-hiv-waves

9

WHO Study on Global Ageing and Adult 
Health (WHO-SAGE)

Several countries includ-
ing South Africa and 
Ghana

https://apps.who.int/healthinfo/systems/sur-
veydata/index.php/catalog/sage/about

✝59

Notes: ✝Some studies used longitudinal studies/data from more than one country.
aCLARIFY includes samples across 45 countries including South Africa.

https://ghdx.healthdata.org
https://www2.phri.ca/pure/
http://www.indepth-network.org/projects/haalsi
http://www.indepth-network.org/projects/haalsi
http://www.indepth-network.org/
https://icap.columbia.edu/
https://iidpportal.medicine.iu.edu/
https://microdata.worldbank.org/index.php/catalog/359
https://microdata.worldbank.org/index.php/catalog/359
https://microdata.worldbank.org/index.php/catalog/79
https://microdata.worldbank.org/index.php/catalog/79
https://microdata.worldbank.org/index.php/catalog/2251
https://microdata.worldbank.org/index.php/catalog/2251
https://www.un.org/esa/coordination/Alliance/
https://www.un.org/esa/coordination/Alliance/
https://nigeria.opendataforafrica.org/
https://microdataportal.aphrc.org/index.php/catalog/48
https://microdataportal.aphrc.org/index.php/catalog/48
https://thesamson.org/the-gambian-bone-ageing-study/
https://thesamson.org/the-gambian-bone-ageing-study/
https://clinicaltrials.gov/ct2/show/NCT02445079
https://clinicaltrials.gov/ct2/show/NCT02445079
https://www.who.int/data/data-collection-tools/study-on-global-ageing-and-adult-health/sage-wops-hiv-waves
https://www.who.int/data/data-collection-tools/study-on-global-ageing-and-adult-health/sage-wops-hiv-waves
https://www.who.int/data/data-collection-tools/study-on-global-ageing-and-adult-health/sage-wops-hiv-waves
https://apps.who.int/healthinfo/systems/surveydata/index.php/catalog/sage/about
https://apps.who.int/healthinfo/systems/surveydata/index.php/catalog/sage/about
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so, focusing aging research on the urban communities in 
Africa creates room for exclusion and underrepresentation 
of rural-dwelling older adults in research and, consequently, 
in programs and policies. Therefore, it is crucial that future 
research and longitudinal data set specifically focus on older 
adults in rural communities, as this could facilitate knowledge 
of the aging context of this population and specific ways to 
improve their general aging experiences.

Furthermore, gender disparity in research participation is 
another finding that raises concern on how that affects the 
aging experiences of older male and female in Africa. In this 
study and elsewhere, older Black men are less represented in 
research (Ojembe & Kalu, 2018). For example, one of the 
included studies in this review using the Kilifi Health and 
Demographic Surveillance System (KHDSS), included 6.8% 
male in 2001 and 9.6% male in 2011 as against female 
respondents representing 11.1% in 2001 and 14.6% in 2011 
(Scott et al., 2012). This trend is unsettling and raises ques-
tions on factors encumbering the participation of older Black 
men in research and its implication in aging experiences of 
older men in Africa. In essence, the underrepresentation of 
older Black men in research stymies the explication of ways 
to improve their quality of life. Although recent research is 
starting to pay attention to increasing the representation of 
Black men in research (Ebimgbo et al., 2021), there is a need 
for future research to adopt a more maximally varied recruit-
ment approach to facilitate the understanding of strategies to 
address the differing needs of both men and women.

An interesting finding from our study is the commendable 
positions of South Africa and Kenya in taking the lead in lon-
gitudinal aging studies in SSA. Of the 23 longitudinal studies, 8 
were conducted in South Africa and 7 in Kenya. Longitudinal 
studies such as the WHO-SAGE, SAGE-WOPS, CAPS, PURE, 
HAALSI, and HDSS were conducted in SSA, whereas MVP, 
ICAP, HDSS, UPHOLD, and the Nakuru Eye Disease Cohort 
Study were conducted in Kenya. This number of longitudinal 
studies in these countries might be related to some factors. 
For example, South Africa has one of highest proportion of 
older population in SSA and falls just below Mauritius and 
Seychelles (Kalu et al., 2021). South Africa and Kenya also 
appear to have more availability of research funding from 
international sponsors such as WHO, United Nations, U.S. 
National Institute on Aging, and the Wellcome Trust, UK. 
This is in addition to the apparent extensive research collab-
orations by South African and Kenyan research institutions, 
such as the University of KwaZulu-Natal, the University of 
Cape Town, and the African Population and Health Research 
Center Nairobi, and international research organization, such 
as University of Michigan and Harvard University. Although 
collaborations for longitudinal studies with well-established 
centers in Global North do exist in countries with the high-
est projected increase in the number of older adults in SSA, 
like Nigeria, these collaborations often need to be expanded 
in scope. For example, in Nigeria, the Indianapolis–Ibadan 
Dementia Study collaboration is restricted to the southwest 
region and does not include older adults from the other five 
regions, representing a substantial portion of the aging pop-
ulation. To improve the comprehensiveness of data on aging 
populations and inform national policies on aging in Nigeria, 
it would be valuable to expand these collaborations to cover 
more regions of the country. Similar efforts can also be imple-
mented in other SSA countries, including Uganda, Mauritius, 
and Seychelles, which also have high numbers of older adults.

Longitudinal data are used to understand the temporal 
relationship between exposure and outcome. However, 
approximately 77% of the studies in our review conducted 
only a cross-sectional analysis of either the baseline data or 
one of the waves of the longitudinal data set. This finding 
is not entirely surprising as previous studies have reported 
inaccurate analysis of longitudinal data (Caruana et al., 
2015). A cross-sectional analysis approach inherently lim-
its the usefulness of the longitudinal data, especially when 
there are multiple data points available. Using inappropriate 
analysis or underanalyzing longitudinal data is often detri-
mental to the evidence these data can provide on the aging 
population and health of the population. We argue that the 
complexity of longitudinal data analysis, which includes 
structural modeling or trajectory pattern analysis that often 
require a sound knowledge of specific statistical software 
and skill, may be one reason why the analysis of longitudi-
nal aging data in Africa is limited (Anstey & Hofer, 2004). 
Additionally, issues such as missing data, unequal distribu-
tion of sample sizes across waves, irregular time data collec-
tion, and limited resources could contribute to the lack of 
such analysis in SSA (Garcia & Marder, 2017). Resources 
are a crucial factor and may be strong limiting factors in 
the utilization of longitudinal data in SSA. Moreso, the 
INDEPTH network identified the low level of data analysis 
utilized by researchers in SSA and attributed it to lack of 
capacity (Mbacké & Phillips, 2008). Although researchers 
from different parts of the world utilize these longitudinal 
study data sets, a significant number were from SSA. To pro-
mote the utilization of longitudinal data for addressing lon-
gitudinal research questions in SSA, we suggest that training 
institutions in the region, especially at the graduate level, 
could design specialized courses on longitudinal data analy-
sis to enhance skills and knowledge. Additionally, providing 
continuing education and training opportunities, backed by 
funding, can also be effective in improving capacity for lon-
gitudinal data analysis.

Although our review had a comprehensive search strategy 
and utilized multiple coders at different stages of study selec-
tion, data extraction, and analysis, there are some limitations 
to consider. Non-English language publications may have 
been missed, and some longitudinal studies, such as the ISA, 
may have been overlooked due to a lack of a website attached 
to the data set. We attempted to contact the principal investi-
gators of these studies without functional websites to confirm 
that we did not miss any articles but received no response. 
Also, we used a search strategy from our previous reviews, 
including the names of some longitudinal study data sets in 
the search term, could have broadened our search results. 
However, our study provides a useful summary of aging lon-
gitudinal studies in SSA, which can serve as a foundation for 
future research.

Recommendations
To improve longitudinal aging research in SSA, we recom-
mend the following:

(a) International collaborations with SSA countries with 
a projected to have higher increase in the older adult 
population, such as Nigeria, Mauritius, and Seychelles. 
One of the criteria for this collaboration should include 
the availability of data for other use by other research-
ers rather than the principal investigators.
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(b) Extending longitudinal studies to include a focus on 
social, financial, and contextual factors influencing the 
aging process; and in the rural community incorporat-
ing maximum variation sampling for age, gender, and 
another socioeconomic status

(c) National and international funding calls to encourage 
use of longitudinal data sets and analysis, such as tra-
jectory modeling, to identify aging profiles and transi-
tional patterns between premorbid and morbid states 
in the SSA population. This advanced approach will 
provide context-dependent intervention to tackle pre-
morbid states, such as preclinical disability, to advance 
health promotion, reducing aging with disability 
among the SSA population.

(d) Continuous cross-country training and internships 
between African countries with well-established 
research-focused aging centers, such as South Africa, 
Kenya, Nigeria, and Ghana, to build capacity for the 
aging research.

Conclusion
We included 193 studies that used data from 24 longitudinal 
studies conducted at 28 unique sites across SSA. The most 
commonly used longitudinal data sets were WHO-SAGE 
and HAALSI; however, most studies analyzed the data cross- 
sectionally rather than longitudinally. Most longitudinal stud-
ies focused on aging-related biological/physical or medical 
processes. Few studies focused on social processes and limited 
attention to other contextual factors, such as environmental 
and financial factors influencing the aging process across 
the life course. Implementing the above recommendation is 
promising to build capacity for aging research and practice 
in preparation for the projected aging population in SSA. The 
last paper of this series will focus on identifying priorities 
for aging research in SSA through an e-Delphi process across 
international researchers, practitioners, older adults, and fam-
ily caregivers residing in SSA countries.
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Supplementary data are available at Innovation in Aging 
online.

Funding
None.

Conflict of Interest
None.

Acknowledgments
All authors are members of the Emerging Researchers and 
Professional in Ageing-Africa Network, Nigeria (www.
erpaan.org).

References
Aboderin, I., & Ferreira, M. (2008). Linking ageing to development 

agendas in Sub-Saharan Africa: Challenges and approaches.  

Journal of Population Ageing, 1(1), 51–73. https://doi.org/10.1007/
s12062-009-9002-8

Aboderin, I. A. G., & Beard, J. R. (2015). Older people’s health in 
Sub-Saharan Africa. Lancet, 385(9968), e9–e11. https://doi.
org/10.1016/S0140-6736(14)61602-0

Adamek, M. E., Gebremariam Kotecho, M., Chane, S., & Gebeyaw, G. 
(2021). Challenges and assets of older adults in Sub-Saharan Africa: 
Perspectives of gerontology scholars. Journal of Aging & Social Policy, 
34(1), 108–126. https://doi.org/10.1080/08959420.2021.1927614

Adandom, I. I., Jumbo, S. U., Diameta, E., Nwankwo, H. C., Akinola, 
B., & Kalu, M. E. (2020). Managing psycho-social-cognitive fac-
tors during hip/knee fracture rehabilitation for older adults: Cli-
nicians’ experiences. Nigerian Hospital Practices, 26(1-2), 23–32. 

Akoria, O. A. (2016). Establishing in-hospital geriatrics services in 
Africa: Insights from the University of Benin Teaching Hospital 
geriatrics project. Annals of African Medicine, 15(3), 145–153. 
https://doi.org/10.4103/1596-3519.188896

Anstey, K. J., & Hofer, S. M. (2004). Longitudinal designs, methods and 
analysis in psychiatric research. Australian and New Zealand Jour-
nal of Psychiatry, 38(3), 93–104. https://doi.org/10.1080/j.1440-
1614.2004.01343.x

Baiyewu, O., Unverzagt, F. W., Ogunniyi, A., Smith-Gamble, V., Gureje, 
O., Lane, K. A., Gao, S., Hall, K. S., & Hendrie, H. C. (2012). 
Behavioral symptoms in community-dwelling elderly Nigerians 
with dementia, mild cognitive impairment, and normal cognition. 
International Journal of Geriatric Psychiatry, 27(9), 931–939. 
https://doi.org/10.1002/gps.2804

Bastawrous, A., Mathenge, W., Peto, T., Weiss, H. A., Rono, H., Foster, 
A., Burton, M., & Kuper, H. (2014). The Nakuru eye disease cohort 
study: Methodology & rationale. BMC Ophthalmology, 14, 60. 
https://doi.org/10.1186/1471-2415-14-60

Caruana, E. J., Roman, M., Hernández-Sánchez, J., & Solli, P. (2015). 
Longitudinal studies. Journal of Thoracic Disease, 7(11), E537.

Charlton, K. E., Schutte, A. E., Wepener, L., Corso, B., Kowal, P., & 
Ware, L. J. (2020). Correcting for intra-individual variability in 
sodium excretion in spot urine samples does not improve the abil-
ity to predict 24h urinary sodium excretion. Nutrients, 12(7), 2026. 
https://doi.org/10.3390/nu12072026

Chepngeno-Langat, G., Van Der Wielen, N., Evandrou, M., & Falking-
ham, J. (2019). Unravelling the wider benefits of social pensions: 
Secondary beneficiaries of the older persons cash transfer program 
in the slums of Nairobi. Journal of Aging Studies, 51, 100818. 
https://doi.org/10.1016/j.jaging.2019.100818

Diggle, P., Diggle, P. J., Heagerty, P., Liang, K. Y., & Zeger, S. (2002). 
Analysis of longitudinal data. Oxford University Press.

Dotchin, C. L., Akinyemi, R. O., Gray, W. K., & Walker, R. W. (2013). 
Geriatric medicine: Services and training in Africa. Age and Ageing, 
42(1), 124–128. https://doi.org/10.1093/ageing/afs119

Ebimgbo, S. O., Chukwu, N. E., & Okoye, U. O. (2021). Gender differ-
ences in family support to older adults and implications for social 
work in south-east Nigeria. Journal of Aging Studies, 59, 100979. 
https://doi.org/10.1016/j.jaging.2021.100979

Fantahun, M., Berhane, Y., Högberg, U., Wall, S., & Byass, P. (2009). 
Ageing of a rural Ethiopian population: Who are the survi-
vors? Public Health, 123(4), 326–330. https://doi.org/10.1016/j.
puhe.2008.10.019

Frison, L., & Pocock, S. J. (1992). Repeated measures in clinical tri-
als: Analysis using mean summary statistics and its implications 
for design. Statistics in Medicine, 11(13), 1685–1704. https://doi.
org/10.1002/sim.4780111304

Gao, S., Ogunniyi, A., Hall, K. S., Baiyewu, O., Unverzagt, F. W., Lane, 
K. A., Murrell, J. R., Gureje, O., Hake, A. M., & Hendrie, H. C. 
(2016). Dementia incidence declined in African-Americans but not 
in Yoruba. Alzheimer's & Dementia, 12(3), 244–251. https://doi.
org/10.1016/j.jalz.2015.06.1894

Garcia, T. P., & Marder, K. (2017). Statistical approaches to longitu-
dinal data analysis in neurodegenerative diseases: Huntington’s 
disease as a model. Current Neurology and Neuroscience Reports, 
17(2), 14. https://doi.org/10.1007/s11910-017-0723-4

http://academic.oup.com/geroni/article-lookup/doi/10.1093/geroni/igae002#supplementary-data
http://academic.oup.com/geroni/article-lookup/doi/10.1093/geroni/igae002#supplementary-data
http://academic.oup.com/geroni/article-lookup/doi/10.1093/geroni/igae002#supplementary-data
http://www.erpaan.org
http://www.erpaan.org
https://doi.org/10.1007/s12062-009-9002-8
https://doi.org/10.1007/s12062-009-9002-8
https://doi.org/10.1016/S0140-6736(14)61602-0
https://doi.org/10.1016/S0140-6736(14)61602-0
https://doi.org/10.1080/08959420.2021.1927614
https://doi.org/10.4103/1596-3519.188896
https://doi.org/10.1080/j.1440-1614.2004.01343.x
https://doi.org/10.1080/j.1440-1614.2004.01343.x
https://doi.org/10.1002/gps.2804
https://doi.org/10.1186/1471-2415-14-60
https://doi.org/10.3390/nu12072026
https://doi.org/10.1016/j.jaging.2019.100818
https://doi.org/10.1093/ageing/afs119
https://doi.org/10.1016/j.jaging.2021.100979
https://doi.org/10.1016/j.puhe.2008.10.019
https://doi.org/10.1016/j.puhe.2008.10.019
https://doi.org/10.1002/sim.4780111304
https://doi.org/10.1002/sim.4780111304
https://doi.org/10.1016/j.jalz.2015.06.1894
https://doi.org/10.1016/j.jalz.2015.06.1894
https://doi.org/10.1007/s11910-017-0723-4


10 Innovation in Aging, 2024, Vol. 8, No. 4

Gaziano, T. A., Abrahams-Gessel, S., Gomez-Olive, F. X., Wade, A., 
Crowther, N. J., Alam, S., Manne-Goehler, J., Kabudula, C. W., 
Wagner, R., Rohr, J., Montana, L., Kahn, K., Bärnighausen, T. W., 
Berkman, L. F., & Tollman, S. (2017). Cardiometabolic risk in a 
population of older adults with multiple co-morbidities in rural 
South Africa: The HAALSI (Health and Aging in Africa: Longitudi-
nal Studies of INDEPTH Communities) Study. BMC Public Health, 
17(1), 1–10. https://doi.org/10.1186/s12889-017-4117-y

Geubbels, E., Amri, S., Levira, F., Schellenberg, J., Masanja, H., & 
Nathan, R. (2015). Health & demographic surveillance system 
profile: The Ifakara Rural and Urban Health and Demographic 
Surveillance System (Ifakara HDSS). International Journal of Epi-
demiology, 44(3), 848–861. https://doi.org/10.1093/ije/dyv068

Gildner, T. E., Liebert, M. A., Kowal, P., Chatterji, S., & Josh Snodgrass, 
J. (2014). Sleep duration, sleep quality, and obesity risk among 
older adults from six middle-income countries: Findings from the 
Study on Global AGEing and Adult Health (SAGE). American Jour-
nal of Human Biology, 26(6), 803–812. https://doi.org/10.1002/
ajhb.22603

Gómez-Olivé, F. X., Montana, L., Wagner, R. G., Kabudula, C. W., 
Rohr, J. K., Kahn, K., Bärnighausen, T., Collinson, M., Canning, 
D., Gaziano, T., Salomon, J. A., Payne, C. F., Wade, A., Tollman, 
S. M., & Berkman, L. (2018). Cohort profile: Health and Ageing 
in Africa: A Longitudinal Study of an INDEPTH Community in 
South Africa (HAALSI). International Journal of Epidemiology, 
47(3), 689–690j. https://doi.org/10.1093/ije/dyx247

Grant, M. J., & Booth, A. (2009). A typology of reviews: An analysis 
of 14 review types and associated methodologies. Health Informa-
tion and Libraries Journal, 26(2), 91–108. https://doi.org/10.1111/
j.1471-1842.2009.00848.x

Guerchet, M., Mbelesso, P., Ndamba-Bandzouzi, B., Pilleron, S., Desor-
mais, I., Lacroix, P., Aboyans, V., Jésus, P., Desport, J. C., Tchalla, 
A. E., Marin, B., Lambert, J. C., Clément, J. P., Dartigues, J. F., & 
Preux, P. M.; EPIDEMCA Group (2014). Epidemiology of demen-
tia in Central Africa (EPIDEMCA): Protocol for a multicentre 
population-based study in rural and urban areas of the Central 
African Republic and the Republic of Congo. SpringerPlus, 3(1), 
338. https://doi.org/10.1186/2193-1801-3-338

Gureje, O., Ojagbemi, A., Bello, T., & The ISA team. (2015, July). The 
health and well being of the elderly: Report from the Ibadan Study 
of Ageing (ISA). College of Medicine University of Ibadan and the 
Wellcome Trust.

Gureje, O., Oladeji, B. D., Abiona, T., & Chatterji, S. (2014). Profile 
and determinants of successful aging in the Ibadan Study of Ageing. 
Journal of the American Geriatrics Society, 62(5), 836–842. https://
doi.org/10.1111/jgs.12802

Harrison, T. (2003). The challenges and opportunities of an ageing pop-
ulation for financial industry. Journal of Financial Services Market-
ing, 7(4), 294–297. https://doi.org/10.1057/palgrave.fsm.4770093

Jardim, T. V., Reiger, S., Abrahams-Gessel, S., Crowther, N. J., Wade, 
A., Gómez-Olivé, F. X., Salomon, J., Tollman, S., & Gaziano, T. 
A. (2017). Disparities in management of cardiovascular disease 
in rural South Africa: Data from the HAALSI Study (Health and 
Aging in Africa: Longitudinal Studies of International Network 
for the Demographic Evaluation of Populations and Their Health 
Communities). Circulation: Cardiovascular Quality and Out-
comes, 10(11), e004094.

Jardim, T. V., Witham, M. D., Abrahams-Gessel, S., Gómez-Olivé, F. X., 
Tollman, S., Berkman, L., & Gaziano, T. A. (2018). Cardiovascular 
disease profile of the oldest adults in Rural South Africa: Data from 
the HAALSI Study (Health and Aging in Africa: Longitudinal Stud-
ies of INDEPTH Communities). Journal of the American Geriatrics 
Society, 66(11), 2151–2157. https://doi.org/10.1111/jgs.15567

Kalu, M. E., Ojembe, B. U., Akinrolie, O., Okoh, A. C., Adandom, I. 
I., Nwankwo, H. C., Ajulo, M. S., Omeje, C. A., Okeke, C. O., 
Uduonu, E. M., Ezulike, J. C., Anieto, E. M., Emofe, D., Nwa-
chukwu, E. C., Ibekaku, M. C., & Obi, P. C.; Emerging Researchers 
and Professionals in Ageing-African Network (2021). Setting pri-
orities for ageing research in Africa: A systematic mapping review 

of 512 studies from Sub-Saharan Africa. Journal of Global Health, 
11, 15002. https://doi.org/10.7189/11.15002

Kalu, M. E., Okeke, C., Nwachukwu, E., Okoh, A., Akinrolie, O., Ezu-
like, C. D., Adandom, H., Onyeso, O. K., Egbumike, J., Olatunji, 
F. D., Ugwuodo, E. P., Ojembe, B. U., Adandom, I. I., Anagbaso, 
A. J., Akinrolie, O. M., Anieto, E. M., Ekoh, P. C., Makanjuola, 
J. O., Ibekaku, M. C., … Ugwuja, I. A. (2022). Methodology and 
reporting quality of 544 studies related to ageing: A continued dis-
cussion in setting priorities for ageing research in Africa. Journal 
of Global Health Economics and Policy, 2, e2022010. https://doi.
org/10.52872/001c.36188

Kämpfen, F., Kohler, I. V., Bountogo, M., Mwera, J., Kohler, H., 
& Maurer, J. (2020). Using grip strength to compute physi-
cal health-adjusted old age dependency ratios. SSM - Popula-
tion Health, 11, 100579–100579. https://doi.org/10.1016/j.
ssmph.2020.100579

Kohler, I. V., Bandawe, C., Ciancio, A., Kämpfen, F., Payne, C. F., 
Mwera, J., Mkandawire, J., & Kohler, H. P. (2020). Cohort pro-
file: The mature adults cohort of the Malawi Longitudinal Study of 
Families and Health (MLSFH-MAC). BMJ Open, 10(10), e038232. 
https://doi.org/10.1136/bmjopen-2020-038232

Kunna, R., San Sebastian, M., & Stewart Williams, J. (2017). Mea-
surement and decomposition of socioeconomic inequality in single 
and multimorbidity in older adults in China and Ghana: Results 
from the WHO Study on Global AGEing and Adult Health (SAGE). 
International Journal for Equity in Health, 16(1), 79. https://doi.
org/10.1186/s12939-017-0578-y

Kuteesa, M. O., Wright, S., Seeley, J., Mugisha, J., Kinyanda, E., Kak-
embo, F., Mwesigwa, R., & Scholten, F. (2014). Experiences of 
HIV-related stigma among HIV-positive older persons in Ugan-
da—A mixed methods analysis. Journal of Social Aspects of HIV/
AIDS, 11(1), 126–137. https://doi.org/10.1080/17290376.2014.9
38103

Kyobutungi, C., Egondi, T., & Ezeh, A. (2010). The health and well- 
being of older people in Nairobi’s slums. Global Health Action, 
3(1), 2138. https://doi.org/10.3402/gha.v3i0.2138

Liu, C., Cripe, T. P., & Kim, M. O. (2010). Statistical issues in longi-
tudinal data analysis for treatment efficacy studies in the biomed-
ical sciences. Molecular Therapy, 18(9), 1724–1730. https://doi.
org/10.1038/mt.2010.127

Mbacké, C., & Phillips, J. (2008). Longitudinal community studies 
in Africa: Challenges and contributions to health research. Asia- 
Pacific Population Journal, 23, 23–38. https://doi.org/10.18356/
fe15dee0-en

McKinnon, B., Harper, S., & Moore, S. (2013). The relationship of liv-
ing arrangements and depressive symptoms among older adults in 
Sub-Saharan Africa. BMC Public Health, 13(1), 682. https://doi.
org/10.1186/1471-2458-13-682

Moreno-Agostino, D., Stone, A. A., Schneider, S., Koskinen, S., Leon-
ardi, M., Naidoo, N., Tobiasz-Adamczyk, B., Haro, J. M., Miret, 
M., Kowal, P., Ayuso-Mateos, J. L., & Chatterji, S. (2020). Are 
retired people higher in experiential wellbeing than working older 
adults? A time use approach. Emotion, 20(8), 1411–1422. https://
doi.org/10.1037/emo0000637

Mtowa, A., Gerritsen, A. A. M., Mtenga, S., Mwangome, M., & Geub-
bels, E. (2017). Socio-demographic inequalities in HIV testing 
behaviour and HIV prevalence among older adults in rural Tanza-
nia, 2013. AIDS Care, 29(9), 1162–1168. https://doi.org/10.1080/
09540121.2017.1308462

Mugisha, J. O., Schatz, E. J., Hansen, C., Leary, E., Negin, J., Kowal, P., 
& Seeley, J. (2018). Social engagement and survival in people aged 
50 years and over living with HIV and without HIV in Uganda: A 
prospective cohort study. African Journal of AIDS Research, 17(4), 
333–340. https://doi.org/10.2989/16085906.2018.1542322

Mugisha, J. O., Schatz, E. J., Negin, J., Mwaniki, P., Kowal, P., & 
Seeley, J. (2017). Timing of most recent health care visit by 
older people living with and without HIV. International Jour-
nal of Aging & Human Development, 85(1), 18–32. https://doi.
org/10.1177/0091415016680071

https://doi.org/10.1186/s12889-017-4117-y
https://doi.org/10.1093/ije/dyv068
https://doi.org/10.1002/ajhb.22603
https://doi.org/10.1002/ajhb.22603
https://doi.org/10.1093/ije/dyx247
https://doi.org/10.1111/j.1471-1842.2009.00848.x
https://doi.org/10.1111/j.1471-1842.2009.00848.x
https://doi.org/10.1186/2193-1801-3-338
https://doi.org/10.1111/jgs.12802
https://doi.org/10.1111/jgs.12802
https://doi.org/10.1057/palgrave.fsm.4770093
https://doi.org/10.1111/jgs.15567
https://doi.org/10.7189/11.15002
https://doi.org/10.52872/001c.36188
https://doi.org/10.52872/001c.36188
https://doi.org/10.1016/j.ssmph.2020.100579
https://doi.org/10.1016/j.ssmph.2020.100579
https://doi.org/10.1136/bmjopen-2020-038232
https://doi.org/10.1186/s12939-017-0578-y
https://doi.org/10.1186/s12939-017-0578-y
https://doi.org/10.1080/17290376.2014.938103
https://doi.org/10.1080/17290376.2014.938103
https://doi.org/10.3402/gha.v3i0.2138
https://doi.org/10.1038/mt.2010.127
https://doi.org/10.1038/mt.2010.127
https://doi.org/10.18356/fe15dee0-en
https://doi.org/10.18356/fe15dee0-en
https://doi.org/10.1186/1471-2458-13-682
https://doi.org/10.1186/1471-2458-13-682
https://doi.org/10.1037/emo0000637
https://doi.org/10.1037/emo0000637
https://doi.org/10.1080/09540121.2017.1308462
https://doi.org/10.1080/09540121.2017.1308462
https://doi.org/10.2989/16085906.2018.1542322
https://doi.org/10.1177/0091415016680071
https://doi.org/10.1177/0091415016680071


Innovation in Aging, 2024, Vol. 8, No. 4 11

Mugisha, J. O., Schatz, E. J., Randell, M., Kuteesa, M., Kowal, P., 
Negin, J., & Seeley, J. (2016). Chronic disease, risk factors and dis-
ability in adults aged 50 and above living with and without HIV: 
Findings from the Wellbeing of Older People Study in Uganda. 
Global Health Action, 9(1), 1–11. https://doi.org/10.3402/gha.
v9.31098

Mugisha, J. O., Schatz, E., Seeley, J., & Kowal, P. (2015). Gender per-
spectives in care provision and care receipt among older people 
infected and affected by HIV in Uganda. African Journal of AIDS 
Research, 14(2), 159–167. https://doi.org/10.2989/16085906.201
5.1040805

Mwanyangala, M., Mayombana, C., Urassa, H., Charles, J., Mahutanga, 
C., Abdullah, S., & Nathan, R. (2010). Health status and quality 
of life among older adults in rural Tanzania. Global Health Action, 
3(1), 2142. https://doi.org/10.3402/gha.v3i0.2142

Nakai, M., & Ke, W. (2009). Statistical models for longitudinal data 
analysis. Applied Mathematical Sciences, 3, 1979–1989.

National Research Council. (2006). Aging in Sub-Saharan Africa: Rec-
ommendations for furthering research. The National Academies 
Press. https://doi.org/10.17226/11708

Negin, J., Geddes, L., Brennan-Ing, M., Kuteesa, M., Karpiak, S., & 
Seeley, J. (2016). Sexual behavior of older adults living with HIV 
in Uganda. Archives of Sexual Behavior, 45, 441–449. https://doi.
org/10.1007/s10508-015-0582-5

Newman, A. B. (2010). An overview of the design, implementation, and 
analyses of longitudinal studies on aging. Journal of the American 
Geriatrics Society, 58(Suppl 2), S287–91. https://doi.org/10.1111/
j.1532-5415.2010.02916.x

Nyirenda, M., Newell, M. L., Mugisha, J., Mutevedzi, P. C., Seeley, 
J., Scholten, F., & Kowal, P. (2013). Health, wellbeing, and dis-
ability among older people infected or affected by HIV in Uganda 
and South Africa. Global Health Action, 6(1), 19201. https://doi.
org/10.3402/gha.v6i0.19201

Ojagbemi, A., Abiona, T., Luo, Z., & Gureje, O. (2018). Symptomatic 
and functional recovery from major depressive disorder in the 
Ibadan Study of Ageing. American Journal of Geriatric Psychiatry, 
26(6), 657–666. https://doi.org/10.1016/j.jagp.2017.12.011

Ojembe, B. U., & Ebe Kalu, M. (2018). Describing reasons for lone-
liness among older people in Nigeria. Journal of Gerontological 
Social Work, 61(6), 640–658. https://doi.org/10.1080/01634372.2
018.1487495

Oladeji, B. D., Makanjuola, V. A., Esan, O. B., & Gureje, O. (2011). 
Chronic pain conditions and depression in the Ibadan Study of 
Ageing. International Psychogeriatrics, 23(6), 923–929. https://doi.
org/10.1017/S1041610210002322

Onen, B. L., Harris, C., Ignatowicz, A., Davies, J., Drouvelis, M., Howes, 
A., Nkomazana, O., Onen, C. L., Sapey, E., Tsima, B., & Lasserson, 
D. (2019). Ageing, frailty and resilience in Botswana: Rapid ageing, 
rapid change. Findings from a national working group meeting and 
literature review. BMC Proceedings, 13(Suppl 10), 8. https://doi.
org/10.1186/s12919-019-0171-z

Ralston, M., Schatz, E., Menken, J., Gómez-Olivé, F. X., & Tollman, 
S. (2015). Who benefits—or does not—from South Africa’s old 
age pension? Evidence from characteristics of rural pension-
ers and non-pensioners. International Journal of Environmental 
Research and Public Health, 13(1), 85. https://doi.org/10.3390/
ijerph13010085

Rishworth, A., Elliott, S. J., & Kangmennaang, J. (2020). Getting old 
well in Sub Saharan Africa: Exploring the social and structural 
drivers of subjective wellbeing among elderly men and women in 
Uganda. International Journal of Environmental Research and Pub-
lic Health, 17(7), 2347. https://doi.org/10.3390/ijerph17072347

Sachs, J. D. (2018). Lessons from the millennium villages project: A per-
sonal perspective. Lancet Global Health, 6(5), e472–e474. https://
doi.org/10.1016/S2214-109X(18)30199-2

Saka, S., Oosthuizen, F., & Nlooto, M. (2019). National policies and 
older people’s healthcare in Sub-Saharan Africa: A scoping review. 
Annals of Global Health, 85(1), 91. https://doi.org/10.5334/
aogh.2401

Schatz, E., Madhavan, S., Collinson, M., Gómez-Olivé, F. X., & 
Ralston, M. (2015). Dependent or productive? A new approach 
to understanding the social positioning of older south Africans 
through living arrangements. Research on Aging, 37(6), 581–605. 
https://doi.org/10.1177/0164027514545976

Schatz, E., Ralston, M., Madhavan, S., Collinson, M. A., & Gómez- 
Olivé, F. X. (2018). Living arrangements, disability and gender of 
older adults among rural South Africa. Journals of Gerontology, 
Series B: Psychological Sciences and Social Sciences, 73(6), 1112–
1122. https://doi.org/10.1093/geronb/gbx081

Scott, J. A., Bauni, E., Moisi, J. C., Ojal, J., Gatakaa, H., Nyundo, 
C., Molyneux, C. S., Kombe, F., Tsofa, B., Marsh, K., Peshu, N., 
& Williams, T. N. (2012). Profile: The Kilifi Health and Demo-
graphic Surveillance System (KHDSS). International Journal 
of Epidemiology, 41(3), 650–657. https://doi.org/10.1093/ije/
dys062

Siedner, M. J., Bibangambah, P., Kim, J. H., Lankowski, A., Chang, J. 
L., Yang, I. T., Kwon, D. S., North, C. M., Triant, V. A., Longe-
necker, C., Ghoshhajra, B., Peck, R. N., Sentongo, R. N., Gilbert, 
R., Kakuhikire, B., Boum, Y., 2nd, Haberer, J. E., Martin, J. N., 
Tracy, R., Hunt, P. W., … Okello, S. (2021). Treated HIV Infec-
tion and progression of carotid atherosclerosis in rural Uganda: 
A prospective observational cohort study. Journal of the Ameri-
can Heart Association, 10(12), e019994. https://doi.org/10.1161/
JAHA.120.019994

Smith, J., & Longlands, S. (2010). Exploring the opportunities and 
challenges of an ageing population. The Centre for Local Economic 
Strategies. https://cles.org.uk/publications/rr20-exploring-the-op-
portunities-and-challenges-of-an-ageing-population/

Soldo, B. J., Hurd, M. D., Rodgers, W. L., & Wallace, R. B. (1997). 
Asset and health dynamics among the oldest old: An overview of 
the AHEAD Study. Journals of Gerontology, Series B: Psycholog-
ical Sciences and Social Sciences, 52 Spec No, 1–20. https://doi.
org/10.1093/geronb/52b.special_issue.1

Stanziano, D. C., Whitehurst, M., Graham, P., & Roos, B. A. 
(2010). A review of selected longitudinal studies on aging: 
Past findings and future directions. Journal of the American 
Geriatrics Society, 58, S292–7. https://doi.org/10.1111/j.1532-
5415.2010.02936.x

Steg, P. G. (2009). Heart rate management in coronary artery dis-
ease: The CLARIFY registry. European Heart Journal Sup-
plements, 11(Suppl_D), D13–D18. https://doi.org/10.1093/
eurheartj/sup017

Stringhini, S., Carmeli, C., Jokela, M., Avendaño, M., McCrory, C., 
d’Errico, A., Bochud, M., Barros, H., Costa, G., Chadeau-Hyam, 
M., Delpierre, C., Gandini, M., Fraga, S., Goldberg, M., Giles, 
G. G., Lassale, C., Kenny, R. A., Kelly-Irving, M., Paccaud, F., … 
Kivimäki, M. (2018). Socioeconomic status, non-communicable 
disease risk factors, and walking speed in older adults: multi- 
cohort population based study. BMJ, 360, k1046–k1046. https://
doi.org/10.1136/bmj.k1046

Tappen, R. M., & Ouslander, J. G. (2010). State-of-the-art in longi-
tudinal studies on aging: An overview of the supplement. Journal 
of the American Geriatrics Society, 58(s2), S283–S286. https://doi.
org/10.1111/j.1532-5415.2010.02912.x

Uchenwoke, C. I., Odoh, E. P., Ilo, I. J., Okemuo, A. J., Ojukwu, C. P., 
& Chukwu, S. C. (2020). Hand grip strength, dexterity and hand 
function and its relationship with cardiorespiratory fitness and 
functional decline in a selected geriatric population. Online Journal 
of Health and Allied Sciences, 19(2), 10. 

United Nations. (2019). World population ageing 2019: Highlights. 
https://digitallibrary.un.org/record/3846855/files/WorldPopula-
tionAgeing2019-Highlights.pdf

University of Cape Town and University of Michigan. (2012). Cape 
area panel study 2002–2009, waves 1–5. Version 1. DataFirst. 
https://doi.org/10.25828/yjm7-ap38

Velkoff, V. A., & Kowal, P. R. (2006). Aging in Sub-Saharan Africa: The 
changing demography of the region. In National Research Council 
(US) Committee on Population; B. Cohen, J. Menken (Eds.), Aging 

https://doi.org/10.3402/gha.v9.31098
https://doi.org/10.3402/gha.v9.31098
https://doi.org/10.2989/16085906.2015.1040805
https://doi.org/10.2989/16085906.2015.1040805
https://doi.org/10.3402/gha.v3i0.2142
https://doi.org/10.17226/11708
https://doi.org/10.1007/s10508-015-0582-5
https://doi.org/10.1007/s10508-015-0582-5
https://doi.org/10.1111/j.1532-5415.2010.02916.x
https://doi.org/10.1111/j.1532-5415.2010.02916.x
https://doi.org/10.3402/gha.v6i0.19201
https://doi.org/10.3402/gha.v6i0.19201
https://doi.org/10.1016/j.jagp.2017.12.011
https://doi.org/10.1080/01634372.2018.1487495
https://doi.org/10.1080/01634372.2018.1487495
https://doi.org/10.1017/S1041610210002322
https://doi.org/10.1017/S1041610210002322
https://doi.org/10.1186/s12919-019-0171-z
https://doi.org/10.1186/s12919-019-0171-z
https://doi.org/10.3390/ijerph13010085
https://doi.org/10.3390/ijerph13010085
https://doi.org/10.3390/ijerph17072347
https://doi.org/10.1016/S2214-109X(18)30199-2
https://doi.org/10.1016/S2214-109X(18)30199-2
https://doi.org/10.5334/aogh.2401
https://doi.org/10.5334/aogh.2401
https://doi.org/10.1177/0164027514545976
https://doi.org/10.1093/geronb/gbx081
https://doi.org/10.1093/ije/dys062
https://doi.org/10.1093/ije/dys062
https://doi.org/10.1161/JAHA.120.019994
https://doi.org/10.1161/JAHA.120.019994
https://cles.org.uk/publications/rr20-exploring-the-opportunities-and-challenges-of-an-ageing-population/
https://cles.org.uk/publications/rr20-exploring-the-opportunities-and-challenges-of-an-ageing-population/
https://doi.org/10.1093/geronb/52b.special_issue.1
https://doi.org/10.1093/geronb/52b.special_issue.1
https://doi.org/10.1111/j.1532-5415.2010.02936.x
https://doi.org/10.1111/j.1532-5415.2010.02936.x
https://doi.org/10.1093/eurheartj/sup017
https://doi.org/10.1093/eurheartj/sup017
https://doi.org/10.1136/bmj.k1046
https://doi.org/10.1136/bmj.k1046
https://doi.org/10.1111/j.1532-5415.2010.02912.x
https://doi.org/10.1111/j.1532-5415.2010.02912.x
https://digitallibrary.un.org/record/3846855/files/WorldPopulationAgeing2019-Highlights.pdf
https://digitallibrary.un.org/record/3846855/files/WorldPopulationAgeing2019-Highlights.pdf
https://doi.org/10.25828/yjm7-ap38


12 Innovation in Aging, 2024, Vol. 8, No. 4

in Sub-Saharan Africa: Recommendation for furthering research, 
(pp. 55–91). National Academies Press

Wade, A. N., Crowther, N. J., Abrahams-Gessel, S., Berkman, L., 
George, J. A., Gómez-Olivé, F. X., Manne-Goehler, J., Salomon, 
J. A., Wagner, R. G., Gaziano, T. A., Tollman, S. M., & Cappola, 
A. R. (2021). Concordance between fasting plasma glucose and 
HbA1c in the diagnosis of diabetes in Black South African adults: 
A cross-sectional study. BMJ Open, 11(6), e046060. https://doi.
org/10.1136/bmjopen-2020-046060

Wilunda, B., Ng, N., & Stewart Williams, J. (2015). Health and ageing 
in Nairobi’s informal settlements—Evidence from the International 
Network for the Demographic Evaluation of Populations and Their 
Health (INDEPTH): A cross sectional study Global health. BMC Pub-
lic Health, 15(1), 1231. https://doi.org/10.1186/s12889-015-2556-x

Yakam, W. A., Carrière, Y., & LeGrand, T. (2022). Do the living 
arrangements of older people matter for the family transfers they 
receive? Evidence from Senegal. Ageing & Society, 1–24. https://
doi.org/10.1017/s0144686x22001039

https://doi.org/10.1136/bmjopen-2020-046060
https://doi.org/10.1136/bmjopen-2020-046060
https://doi.org/10.1186/s12889-015-2556-x
https://doi.org/10.1017/s0144686x22001039
https://doi.org/10.1017/s0144686x22001039

